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PREAMBLE 

Why Einstein was Mistaken about the Velocity of Light. 

Einstein’s 1905 Special Theory of Relativity is primarily about the velocity of a ray 

of light after it is emitted from a material body (such as a light bulb), and when it then 

travels through a vacuum toward another moving body  (Figure A.2). 

Forty years before Einstein wrote his Special Theory, in 1865 to be precise, 

Scottish scientist James Clerk Maxwell was able to deduce from light experiments that 

the velocity of a light ray was about 300,000 kilometers per second when it transmitted 

through a vacuum.  Maxwell then theorized that a ray of light transmits from its source 

(i.e. a light bulb) through a vacuum at the constant velocity of about 300,000 kilometers 

per second1  (Figure A.1 at the end of the Preamble).  This constant velocity of light is 

now referred to by the symbol “c  .”  

For several reasons, Einstein did not understand Maxwell’s theory for the 

constant transmission velocity of a light ray with respect to a vacuum.  Instead Einstein 

assumed that the velocity of a transmitting light ray must be described and measured 

with respect to a material body (such as a rocket), which body might be moving toward 

or away from the light ray  (Figure A.2). 

In early 1917, Einstein wrote a little-known treatise, entitled The Principle Ideas 

of the Theory of Relativity.2  Einstein’s treatise described:  1) his total misinterpretation 

1 Maxwell, 1865, A Dynamical Theory of the Electromagnetic Field [The Scientific Papers of James Clerk 
Maxwell (1890), Vol. 1, pp. 579 – 580, Dover Publications]. 
2 Einstein, early 1917, The Principle Ideas of the Theory of Relativity [Collected Papers of Albert Einstein, 
Vol. 7, pp. 3 – 6, Princeton University Press].  
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of Maxwell’s theory, and  2) the major false premise upon which his entire Special 

Theory of Relativity was based.  In his 1917 treatise, Einstein described the following 

thought experiment. 

Imagine a ray of light sent by the sun in a certain direction.  According to 
Maxwell’s theory, this light ray travels away from the sun at 300,000 kilometers 
per second  (Figure B.1). 

Now imagine that the sun hurls a body into space that moves with a velocity of 
1,000 kilometers per second in the same direction as the ray of light.  Einstein 
then asked,  “[W]hat is the velocity of the light ray in the judgment of the 
observer who sits on the moving body?”  The answer is simple, he said.  “When 
the body moves after the light ray at 1,000 kilometers per second, the light ray 
travels away from the moving body at only 299,000 kilometers per second.” 

At this point in his thought experiment Einstein was correct, because the velocity 

of the light ray traveling at 300,000 km/s, minus the velocity of the body moving at 

1,000 km/s in the same direction, is 299,000 km/s.  However, this velocity of 299,000 

km/s is only the very natural relative velocity between the light ray transmitting at 

300,000 km/s and the body moving at 1,000 km/s in the same direction. 

Nevertheless, Einstein misassumed that his computations must be wrong, 

because he incorrectly believed that the constant transmission velocity of the light ray 

had somehow changed from c (300,000 km/s) to 299,000 km/s.  This change in 

transmission velocity (if it had actually occurred) would have violated Maxwell’s Law for 

the constant transmission velocity of light at c, which law had been verified in many 

experiments.  Einstein was bewildered by this paradoxical result. 

Einstein decided to defend Maxwell’s Law by mathematically manipulating the 

problem which he perceived, so that Maxwell’s Law could always mathematically 

remain 300,000 km/s relative to any uniformly moving body in the Universe, regardless 
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of such body’s relative velocity with respect to the light ray.  Einstein accomplished this 

artificial and physically impossible mathematical trick with a set of transformation 

equations (called the “Lorentz transformations”).  These “magical” equations 

automatically change any relative velocity of a light ray to exactly 300,000 km/s with 

respect to any uniformly moving body, regardless of such moving body’s velocity 

relative to the light ray.  Physicist Lee Smolin referred to this mathematical trick 

performed by Einstein as “the trick that made relativity special”  (Smolin, pp. 228, 229). 

In spite of Einstein’s ingenious mathematical manipulations, it turns out that 

they were totally unnecessary, because in reality there was no problem with Maxwell’s 

Law that needed fixing.  What Einstein failed to realize was that he was actually dealing 

with two different types of velocity for the same light ray.  The first velocity was 

Maxwell’s constant transmission velocity of the light ray at 300,000 km/s through a 

vacuum.  The other velocity (299,000 km/s) was merely a relative velocity of the light 

ray which very naturally changes with respect to every differently moving body.  To 

confuse Einstein even further, both of these different velocities of the light ray were 

occurring at the same time. 

With this explanation as our background, let us now return to Einstein’s 1917 

thought experiment.  Einstein then asked another question:  

“Should the velocity of the light ray when it travels away from the moving body 
really be different than when it travels away from the sun”  (Figure B.2). 

Einstein’s incorrect answer was: 

“The velocity of the light ray is the same in both cases.  The same ray of light 
travels at 300,000 kilometers per second relative to the sun and also relative to 
the body moving at 1,000 kilometers per second.”   
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This answer by Einstein was, of course, physically impossible and completely 

wrong.  Einstein should have answered,  “Yes, the two velocities must be different, 

because the velocity of the light ray with respect to the moving body is merely a relative 

velocity of 299,000 km/s (300,000 km/s minus 1,000 km/s). 

The reason for Einstein’s mistake was that he described and measured the 

velocity of the light ray with respect to the sun and the moving body, instead of with 

respect to the vacuum (like Maxwell did).  This mistake was also Einstein’s fundamental 

false premise for his entire Special Theory of Relativity.  Only if the velocity of the light 

ray is described and measured with respect to the vacuum (as Maxwell did) can the 

transmission velocity of the light ray always remain a constant 300,000 kilometers per 

second through a vacuum.  This is the very simple correct answer to Einstein’s 

bewildering paradox. 

Because Einstein never realized this very simple correct answer, he then 

attempted to justify his wrong answer (that the velocity of the light ray was the same in 

both cases).  He conjectured that,  “If this appears to be impossible, the reason is that 

one second of time as measured from the sun is not equal to one second of time as 

measured from the moving body.” 

Einstein’s absurd conjecture that two seconds of time measured from two 

differently moving bodies have unequal durations of time was, again, physically 

impossible.  But he had to think of something in order to attempt to defend Maxwell’s 

Law. 

Thereafter, Einstein contrived his entire Special Theory of Relativity in a fruitless 
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attempt to mathematically justify his monumental false premise, his ridiculous 

conjecture concerning the unequal durations of the same periods of time, and the 

bizarre concepts which he mathematically concocted for his Special Theory.  Let us now 

briefly describe what Einstein did in his Special Theory. 

In order that his artificially constant velocity of any light ray at c (with respect to 

any moving body in the Universe) could remain mathematically consistent with all of the 

other concepts of physics, Einstein was forced to mathematically distort Newton’s laws 

of mechanics as well as all of the other laws of physics.  Einstein accomplished this feat 

by claiming that all of such laws of physics were dependent upon relative velocities and 

therefore that he must also apply the Lorentz transformations to them.   

Sure enough, when Einstein applied the Lorentz transformations to the other 

perfectly valid laws of physics, they became distorted into invalid laws.  This was no 

problem for Einstein.  He then attempted to mathematically demonstrate that the 

invalid laws of physics which he had just created were now really valid laws.  By the end 

of his Special Theory, Einstein had mathematically turned most of physics on its head. 

Einstein then tried to find other theories and experiments that might appear to 

confirm his distorted concepts and his unnecessary and invalid Special Theory.  But they 

also were either incorrect, or wrongly interpreted, or merely coincidences, or 

approximations, or hypotheses, or speculations, or just mathematical equations, etc. 

In the end, there are no empirical confirmations for any of Einstein’s distorted 

concepts or for his Special Theory.  The reason is because Special Relativity is just an 

elaborately contrived and meaningless mathematical theory which attempts to justify its 
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own false premise. 

The Three Velocities of Light in a Vacuum 

In his popular book, Relativity, in pp. 22 – 23, Albert Einstein described another 

thought experiment within the theoretical environment of a vacuum.  He emitted a light 

ray at velocity c from a stationary light source on the Earth and aimed it toward a 

stationary railway embankment and toward a railway carriage that was moving 

uniformly at velocity v down the railway track and away from the light ray  (Figure C.1).  

Einstein’s mathematical result of this thought experiment was:  the velocity of the light 

ray remained at velocity c relative to the stationary embankment, but relative to the 

carriage A moving away at velocity v the light ray algebraically changed to c – v. 

Einstein mistakenly interpreted this algebraic change of the light ray from 

velocity c to c – v to mean that Maxwell’s law for the constant transmission velocity of 

light at c in a vacuum was no longer a constant velocity of c with respect to the moving 

carriage.  Instead, Einstein claimed that the velocity of the light ray was now “smaller 

than c.”  Einstein then conjectured and concluded the following: 

“[L]ike every other general law of nature the law of the transmission of light in a 
vacuum must be the same for the railway carriage as reference-body as when 
the embankment is the body of reference.  But, from our above consideration, 
this would appear to be impossible.  If every ray of light is propagated toward 
the embankment with the velocity c, then for this reason it would appear that 
another law of propagation of light must necessarily hold with respect to the 
carriage.” 

What could be the answer to this paradox?  The short answer is that Einstein’s 

paradox was based upon yet another similar false premise.  If one measures the velocity 
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of a light ray at 300,000 km/s relative to a stationary body and relative to a linearly 

moving body, the result will very naturally be two different relative velocities. 

What Einstein again failed to understand in his second thought experiment was 

that there were really two different types of velocities for the light ray that he was 

describing and measuring.  The first type of velocity was the constant transmission 

velocity of the light ray at c (300,000 km/s) with respect to its medium of a vacuum (or 

with respect to the stationary embankment).  The second type of velocity was the 

relative velocity of the same light ray propagating (or traveling) at c – v with respect to 

the carriage moving at v away from the light ray.  It is just that simple. 

For example, if v = 10 kilometers per second, then c (300,000 km/s) minus 10 

km/s = 299,990 km/s.  This last figure is the very natural relative velocity of the light ray 

traveling at 300,000 km/s with respect to the carriage moving at 10 km/s in the same 

direction  (Figure C.1). 

On the other hand, if the light ray and the carriage were traveling in opposite 

directions, then the velocity of the light ray at c (300,000 km/s) plus the velocity v of the 

carriage (10 km/s) would very naturally result in a different relative velocity of 300,010 

km/s  (Figure C.2). 

These relative velocities of a light ray are very similar to your auto moving 

constantly down a motorway at 30 meters per second (v1) relative to an auto in front of 

you moving constantly in the same direction at 10 meters per second (v2)  (Figure D).  

The difference between the velocities of the two autos (v1 – v2) is a constant relative 

velocity of 20 meters per second (v3).  This constant relative velocity results in changing 
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distances, changing time intervals and changing positions of the two autos.  However, 

the two autos are, respectively, still constantly moving at 30 meters per second (v1) and 

at 10 meters per second (v2) relative to the stationary motorway and relative to the 

stationary air.  The stationary motorway and the stationary air play the part of the 

vacuum in Einstein’s analogies. 

All of the above discussion and examples completely explains Einstein’s paradox 

and his false premise.  In effect, Einstein was confused by his own mathematics—

algebra. 

For all of these reasons there never was a problem with Maxwell’s theory for the 

constant velocity of light at c in a vacuum that needed fixing by Einstein’s mathematics 

or by his Special Theory of Relativity. 

Nevertheless, because Einstein never recognized his mistakes or his false 

premises, he invented a completely new, artificial and impossible velocity for the light 

ray in a vacuum; all in a desperate, unnecessary and ridiculous attempt to defend 

Maxwell’s Law, which did not need defending.   

In effect, what Einstein did was to mathematically change Maxwell’s Law so that 

every light ray in the Universe had absolutely the same constant relative velocity of c 

(300,000 km/s) with respect to every uniformly moving body in the Universe at every 

instant in time; regardless of the actual different relative velocities of such bodies and 

regardless of whether or not they were traveling toward or away from such light rays  

(Figure E).  This absurd mathematical result was, of course, another physical 

impossibility. 
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Einstein again used his ingenious mathematical manipulations to accomplish this 

impossible physical result.  The handy Lorentz transformation equations were again his 

magical method of choice.  When applied, they cause the “measurements of time and 

distance” between two uniformly moving bodies to “vary from each other in such a way 

that one speed, that of light [at 300,000 km/s], is universal.”  This was yet another 

mathematical “trick that made relativity special”  (Smolin, pp. 228, 229). 

Einstein called his mathematical trick “covariance.” 

“Covariance became the central focus of every physical concept which Einstein 

imagined or invented in both his Special Theory and his General Theory of Relativity.  It 

always performed amazing mathematical tricks for Einstein in his world of pseudo-

scientific fantasies, but such magical tricks were nothing more than mathematical 

illusions.  They had no physical meaning for the real world in which we live. 

The three velocities of light in a vacuum referred to above are now described as 
follows: 

1. Maxwell’s constant velocity of a light ray at c transmitting through the
medium of a vacuum.  This concept is a law of nature.

2. The constant transmission velocity of a light ray at c in a vacuum, which is also
traveling relative to many bodies moving at different velocities.  This concept
describes the relative velocities of any light ray.

3. Einstein’s physically impossible constant velocity of a light ray at c relative to
all uniformly moving bodies in the Universe at the same instant, regardless of
such bodies’ different velocities relative to such light ray.  This clever result of
mathematical manipulation was Einstein’s artificial and meaningless so-called
solution for the paradoxes which he created.

The real paradoxes appear to be fourfold: 

1. How could anyone have believed that Einstein’s false premises were valid?
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2. How could anyone have believed that Einstein’s artificial and mathematically
manipulated velocity for a light ray was correct?

3. How could anyone have believed that Einstein’s contrived concepts,
distorted by the Lorentz transformations, were correct?

4. How could anyone have believed that Einstein’s entire Special Theory of
Relativity, which was filled with artificial mathematical manipulations, had
any real physical meaning?
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Figure A:  Maxwell’s Law, and Einstein’s Mistaken Interpretation of Maxwell’s Law
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Figure B  Einstein’s Confusion and Misassumptions Concerning Maxwell’s Constant Velocity of 
a Light  Ray Transmitting at c Through a Vacuum
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1. In early 1917, Einstein imagined a thought experiment where a ray of light was emitted from the Sun at velocity c (300,000 km/s) in a
certain  direction.  Thereafter the Sun hurled a body of reference X after the light ray at 1,000 km/s.  Einstein then asked:  What is the
propagation velocity of the light ray in the judgment of Observer 2 on the body of reference?

X

c

a vacuum

1

2

Einstein concluded:  “When the hurled body [X] runs after the light at 1,000 kilometers per second, the ray of light advances against it by only    
299,000 kilometers per second.”

2. Einstein then asked the following questions:  “Should light when judged from the projected body really propagate differently than when
judged from the sun?  Should the laws of the propagation of light depend upon the state of motion of the body of reference?”

Einstein incorrectly answered:  “The law of light propagation is the same, whether the sun or the projected body is chosen as   
the body of reference.  The same ray of light travels at 300,000 kilometers per second relative to the sun and also relative to the body projected 
at 1,000 kilometers per second.

The correct answers are:  There is no law for the propagation of light at c relative to a moving body of reference.  Maxwell's law for the 
transmission velocity of light is only a constant velocity of c with respect to a vacuum.  Any moving body of reference is completely  irrelevant 
to Maxwell's law.  
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1. According to Einstein, the velocity of the light ray relative to the ‘stationary’ embankment was c (300,000 km/s).

Also according to Einstein, the velocity of the light ray relative to the carriage A moving away from the light ray at   
velocity v had changed to c - v, or less than 300,000 km/s.

2. According to Einstein, the velocity of the light ray relative to carriage B moving in the opposite direction at velocity
v, was  c + v, or greater than 300,000 km/s.

But how could this be? How could the constant transmission velocity of light at c have various different velocities  
relative to linearly moving material bodies? To Einstein, these mathematical results appeared to contradict Maxwell’s 
Law that  the transmission velocity of light was always a constant c.

Figure C  The Different Relative Velocities of Light in Two Opposite Directions
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Figure D  The Relative Velocities of Matter and Light Can Be Very Similar
All autos (except D) are moving at a constant velocity relative to the surface of the Earth (the motorway) and relative to the 
stationary air.  Your Auto A is moving at a constant velocity of 30 meters per second (m/s) relative to the Earth and relative to 
parked Auto D.  Auto A is also moving at a constant velocity of 20 m/s relative to Auto B in an easterly direction, and at a constant 
velocity of 50 m/s relative to Auto C moving in a westerly direction.  At what constant relative velocities are the other autos 
moving?

Now imagine that your Auto A is ray of light L transmitting at the constant velocity of c (300,000,000 m/s) in an easterly direction. 
At what velocity is L propagating relative to each moving auto? Yes, the computation is very similar.
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Figure E   According to Einstein’s Special Theory, 
all of the trillions of light rays in the Universe have 
exactly the same relative velocity of c (300,000 
km/s) with respect to all of the trillions of moving 
bodies in the Universe, all at the same time.  This 
absurd result is, of course, an impossibility.



Chapter 1 

GENERAL INTRODUCTION 

This treatise is, in general, a story of the evolution of two physical concepts…the 

constant transmission velocity of light and the varying motions of matter.  It is also a 

fascinating story of the scientific confusion that evolved from trying to relate these two 

very different phenomena, which ultimately resulted in Einstein’s Special Theory of 

Relativity and other mathematical theories.  Such confusion was then greatly enhanced 

and proliferated by Special Relativity, and it continues to this day.   

The first 17 chapters, which comprise Part I of this treatise, provide an in-depth 

discussion of certain relevant aspects of that which is now called “classical physics.”  

They also reveal and explain many previously unknown revelations with respect to 

classical physics.  Three themes play a major role during this preliminary discussion.  

First, there was the development of the principles of mechanics (matter in motion), and 

the difficulties and paradoxes that were encountered in trying to reconcile the new and 

very different phenomena of electromagnetism to such mechanical principles.  

Secondly, there was the mythical substance of ether that theoretically permeated all of 

space, and which was invented in a misguided attempt to understand and explain the 

mysteries of electromagnetism.  During the 19th and early 20th centuries, the theory of 

ether distorted everything, and its mathematical consequences created many very 

serious problems and paradoxes for physics.   

Thirdly, and possibly most importantly, there were the beginnings of the 
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continuing myth that mathematics is invincible in physics…and that from a 

mathematician’s imagination (i.e. his algebraic formulas and geometrical illustrations) all 

of the physical mysteries of nature can be discovered, understood and confirmed.  For 

example, imaginative 19th century theories and mathematical formulas absolutely 

confirmed that the hypothetical “ether” (and its theoretical consequences) actually 

physically existed.  Physicists, mathematicians and the scientific community as a whole 

ardently believed in and universally applied the “ether theory” to their experiments and 

to their other theories for almost a century.  However, it is now known that “ether” was 

a complete fiction and that it does not exist.  Nevertheless, its vestiges linger on and 

continue to distort much of physics.1 

One might ask:  Why should we spend the time to read and understand 17 

chapters which discuss and explain “classical physics,” its problems and its paradoxes, as 

a prologue to a critical examination of Special Relativity and other mathematical 

theories?  The answer is:  for several reasons.  First, as Rohrlich points out: 

“Both the special theory of relativity and the general theory of relativity are 
creations of our present century.  One cannot understand these theories fully 
without some notion of what had gone on before”2  (Rohrlich, p. 35). 

The same is true with respect to quantum physics and other mathematical theories.  

Secondly, because many of the past theories, concepts, assumptions, interpretations, 

and experiments which form the foundations, premises and confirmations for Special 

1 There are also many other similar examples. 
2 One also cannot evaluate the validity or invalidity of the prior classical theories and experiments upon 

which relativity was premised without knowing the assumptions, premises, interpretations, inferences, 

and rationalizations upon which they were based. 
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Relativity were also ad hoc,3 contrived, mistaken and/or empirically invalid.  Thirdly, 

because such 17 introductory chapters contain numerous empirical explanations for 

theoretical paradoxes and physical mysteries that have never been revealed or 

explained before.  Finally, because it is impossible to fully understand Part II of this 

treatise without reading and understanding Part I. 

Part II of this treatise presents an insightful scrutiny, analysis, and discussion of 

the concepts of Albert Einstein’s 1905 Special Theory of Relativity, and its many 

mathematical consequences.  This discussion discloses and demonstrates in great detail 

that Einstein’s Special Theory (like the “ether theory”) was based on numerous false 

premises and faulty assumptions.  It also explains why such Special Theory and its 

mathematical consequences are almost completely physically invalid and empirically 

meaningless.  This second part also demonstrates that, in fact, there are no 

experimental confirmations of Special Relativity and its consequences, and that other 

mathematical theories which purport to confirm Special Relativity and its mathematical 

consequences are themselves either highly dubious, unconfirmed or invalid.  Thus, 

ultimately and unfortunately, this treatise is also a tale of the misguided triumph of ad 

hoc and artificial mathematical theories over logic and commonsense. of scientific 

agendas over objectivity. and of scientific authority and blind acceptance over 

skepticism and scrutiny.  

3 Throughout this treatise, we shall define the term “ad hoc” to mean:  “an arbitrary contrivance of the 

imagination without any substantial experimental, observational, empirical or other factual support, 

justification or confirmation.”
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Unfortunately, modern day physics is still cluttered with paradoxes, false 

assumptions, contradictions, illusions, and fantasies.  Gill distinguished a paradox from a 

contradiction, as follows: 

“A paradox must not be confused with a contradiction; it is a seeming [apparent] 
contradiction, or a statement which differs from what we would normally 
expect, but which, on closer examination turns out to be true.  If a theory 
predicts paradoxical results, this is a stimulus to further thought, and calls for 
clarification and explanation, while if a theory predicts a contradiction this calls 
for a revision of the theory.  Thus one might say that the role of the paradox in 
science is concerned with teaching and understanding while the role of the 
contradiction lies in the advancement of science itself”  (Gill, p. 13). 

On the other hand, if the explanation of the paradox results in the revision of a theory 

or a myth, then science is also advanced. 

The author postulates that every physical paradox, illusion, or myth has a logical 

empirical explanation.  In this regard, Gill stated: 

“While it is now axiomatic that physical theories do not need to conform to 
‘commonsense’4 it is still a fact that a disagreement with ‘commonsense’ or 
with our intuitive ideas of the world, makes a prima facie case for taking a closer 
and more critical look at a theory.  One reason for this is that an important 
element in scientific commonsense is logic, and a logical contradiction in a 
theory must sooner or later manifest itself; in other words, a conflict with 
commonsense can either be a symptom of a serious defect in a theory, or 
merely our reaction to the unfamiliar.  The first possibility must not be ignored 
in our overwhelming enthusiasm for the strange and paradoxical”  (Ibid, pp. 13 – 
14). 

In the author’s opinion, if the explanation of a physical paradox or a physical 

phenomenon defies logic or commonsense, then such explanation is most 

likely incorrect.5 

4 The primary reason for this axiom is that Einstein’s ad hoc and empirically invalid theories of Special 
Relativity and General Relativity, which defy both logic and commonsense, are now considered by the 
scientific community to be valid. 
5 We will see many examples of this fact throughout the following chapters. 
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We shall discover, during our discussions in this treatise, that many commonly 

accepted theories, physical phenomena, and paradoxes are (or are based upon) false 

assumptions, illusions, fantasies, and myths.  In the chapters to follow, we will attempt 

to explain many of these baffling paradoxes, illusions and myths and assist the reader in 

distinguishing fact from fantasy and reality from illusion.   

A. What is Einstein’s Special Theory of Relativity in a nutshell?

In his book entitled Light, Professor Sobel describes in very simple and 

straightforward terms exactly what Einstein was attempting to achieve with is 1905 

Special Theory of Relativity.  Einstein began his Special Theory with the fundamental 

thesis that the magnitudes or quantities of some physical phenomena can vary 

depending upon whether they are stationary or moving when they are observed or 

measured6  (Sobel, p. 203).  Einstein cited three theoretical examples of this 

fundamental thesis, none of which is empirically valid. 

Einstein’s first example was that “a fixed electric charge will set up an electric 

field, but a moving electric charge [a current] will set up both an electric and a magnetic 

field”  (Sobel, p. 203).  The simple reason for this new quantity (a magnetic field) is that 

“an electric current…acts as a magnet”  (Ibid).  Therefore, contrary to Einstein’s 

assertions, Faraday’s law for the induction of an electric current by reason of the 

relative motion of a magnet passing through a wire coil does not depend upon the 

relative state of motion of the observer who is measuring this process. 

6 In effect, that such magnitudes or quantities depend upon relative motion. 
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Einstein’s second example of his fundamental thesis concerned Maxwell’s law 

that a light ray always transmits at the constant velocity of c (300,000 km/s) in a 

vacuum.  Einstein claimed that a ray of light did have a constant velocity of c relative to 

a stationary railway carriage, but relative to a carriage that was moving at v linearly 

down a railway track the transmission velocity of the light ray changed from c to c – v  

(Einstein, Relativity, pp. 22 – 23).  In other words, Einstein claimed that Maxwell’s 

physical law of the constant transmission velocity of light changed solely because of 

such relative motion.7  These critical false premises for Einstein’s entire Special Theory 

are discussed in detail in the Preamble to this treatise. 

Einstein’s third example of his fundamental thesis concerned the famous 

paradoxical null results of the 1887 Michelson and Morley (M & M) experiment.  

Einstein claimed that the “missing time interval” of a propagating light ray in such 

experiment was fully explained if we assume that the longitudinal arm in Michelson’s 

experiment contracted in length in the direction of the Earth’s solar orbital motion 

(velocity) around the Sun8  (see Einstein, Relativity, pp. 58 – 60).  Einstein’s contraction 

theory supposedly explained the paradox and saved Maxwell’s law concerning the 

constant transmission velocity of light at c in a vacuum9  (Chapter 15).  On the 

contrary, we will demonstrate the three real reasons for the M & M paradox, none of 

which involve any contraction of matter  (Chapters 9 – 12). 

7 This example by Einstein is also not valid for the reasons stated in Chapters 21 & 22.  
8 It was theoretically assumed that there would be no “missing time interval” if Michelson’s apparatus was 

at rest in the stationary ether  (Einstein, Relativity, pp. 58 – 59). 
9 The paradoxical M & M experiment is considered by the scientific community to be the preeminent and 

most convincing experimental confirmation of Special Relativity  (Resnick, 1968, p. 37).
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Einstein’s second fundamental thesis was that “the laws of physics cannot 

depend on who is observing them”  (Sobel, p. 203).  This simplistic thesis is so obviously 

correct that it requires no further proof or discussion.   

Einstein’s third fundamental thesis was that the laws of physics “must deal with 

quantities that do not vary with [velocity]—or the laws must relate quantities that vary 

with [velocity] in the same way”10  (Ibid).  “Any quantity that…does not vary with 

[velocity] is called an invariant”  (Ibid).  “Einstein’s new [idea was] to assert that the 

speed of electromagnetic waves, the speed of light, is one of the invariants”11  (Sobel, 

pp. 203 – 204).   

This simple goal of Einstein’s Special Theory sounds benign enough.  But there 

were three major and insurmountable problems:  1) Einstein’s Special Theory and his 

simple goal were totally unnecessary, because the transmission velocity of light at c in 

the medium of a vacuum was already constant and it does not vary (see the Preamble 

and Chapters 21 & 22);  2) the “relative velocity” of a propagating light ray at c ± v, 

which naturally varies with respect to bodies moving linearly at v relative to the light 

ray, and which Einstein was attempting to make an invariant, is neither a law of physics 

nor a law of nature12 (see the Preamble and Chapters 21 & 22); and  3) in order to 

attempt to achieve his simple goal, Einstein needed to change or distort ad hoc most of 

10 There is no logical or physical reason for these arbitrary requirements.  We will demonstrate 
throughout this treatise that no magnitudes of any physical phenomena (including matter or light) vary 
with their uniform rectilinear velocities. 
11 These last two statements by Sobel have no meaning, because there is no quantity of any physical 
phenomena (including light) which varies with its velocity.  The transmission velocity of light is always a 
constant velocity of c (300,000 km/s) in a vacuum (see the Preamble and Chapters 21 & 22 for a complete 
explanation). 
12 It is merely an obvious empirical fact that varies with each specific situation. 

17 Chapter One



the other laws of physics  (see Chapters 20G, and 24 through 33). 

As can readily been seen from the above discussion, Einstein’s Special Theory 

was based upon numerous false premises and ad hoc assumptions, and for this reason 

alone it is empirically invalid and physically meaningless  (see Memo 1.1).  There are also 

many other reasons for such conclusions, and they will be demonstrated and explained 

throughout this treatise. 

As a mathematical theory, which Special Relativity primarily is, it makes some 

mathematical sense and is somewhat mathematically consistent.  However, as a 

physical theory, which Special Relativity is purported to be, it makes no empirical sense 

whatsoever, it is completely inconsistent and empirically invalid, and it contradicts 

observations, experiments, logic and commonsense.   

For all of the reasons set forth above and throughout this treatise, Special 

Relativity can best be described in a nutshell as an artificial mathematical theory which 

was invented to solve several non-existent problems; but in the process it created a 

multitude of real problems for physics and science as a whole13  (see Figure 1.2). 

B. What are the differences between empirical theories and mathematical theories?

At this early point, let us discuss the general subjects of empirical theories and 

mathematical theories for a few moments.  A physical theory may either be empirically 

claimed to be true (such as Newton’s theory of gravity) or mathematically claimed to be 

13 The author asserts that it would be almost impossible for anyone with at least average intelligence, who 

has a reasonably open mind, and who reads and understands all of the chapters of this treatise, to 

conclude that Einstein’s Special Theory is physically meaningful and empirically valid. 
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true (such as Einstein’s Special Theory of Relativity).14  In order for any claimed physical 

theory to be taken seriously, it must make at least one clear new prediction that is 

different than the predictions of previous theories  (Smolin, p. xiii).  If it cannot predict, 

such a new theory is automatically considered to be “highly questionable”  (Rohrlich, p. 

18).    

In addition, such prediction must be “testable”  (Ibid).  By testable, we mean that 

such prediction must be both falsifiable (vulnerable to being shown to be invalid or 

false) and confirmable (capable of being demonstrated by meaningful experiments to be 

consistently correct)15  (Smolin, p. xiii). 

“[T]he falsification of a theory is, in many ways, even more significant than its 
verification”  (Bohm, p. 123). 

If a new theory or prediction is not testable it must be considered to be meaningless. 

If a physical theory is consistently supported by meaningful empirical data, this 

may be considered to be an “experimental confirmation” of such theory.16  If it is 

consistently supported by enough observational and/or experimental confirmation over 

a sufficiently wide range of experience, such physical theory may ultimately be accepted 

as valid by the scientific community.  If it is accepted for a long enough time by enough 

of the scientific community, it may eventually be considered to be an established law of 

nature  (see Rohrlich, pp. 17 – 19, 111 – 114).  “No theory can ever be proven to be 

correct in the same sense as a mathematical theorem can be proven.  The best that one 

14 The word “empirical” means as a result of observation or experiment. 
15 In other words, such “theory must permit confirmation or disconfirmation by experiment or by 

observation”  (Rohrlich, p. 17). 
16 On the other hand, if a theory remains speculative and is not confirmed, yet possesses some measure 

of plausibility, it still can exist as a “hypothesis”  (Dingle, 1972, p. 24). 
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can expect is to be convinced of its correctness with overwhelming high probability” 

(Ibid, p. 17).   

How can one tell whether a claimed theory or law of physics is false?  Must one 

demonstrate that every claimed experimental confirmation of such theory or law is 

invalid?  The answer is No.  The skeptic is not held to this almost impossible burden.  It is 

enough if the challenger conclusively demonstrates that such claimed theory or law is 

contradicted in any example of its claimed application, otherwise known as its “domain 

of validity”  (Rohrlich, p. 18).  No matter how long a physical theory or law has been 

accepted or established, no matter upon whose authority it is considered to be valid (i.e. 

Aristotle or Einstein), no matter how mathematically “beautiful” it is, or how many 

supposed experimental confirmations it may have to its credit, if a physical theory or 

law is convincingly contradicted or demonstrated to be invalid in only one situation or 

with respect to only one observer, it must either be revised or completely discarded. 

This falsification or disconfirmation process has happened many times during the 

history of science.  Most of Aristotle’s once established laws have been conclusively 

contradicted by scientists such as Galileo, Kepler, Newton and Maxwell, and they have 

been discarded.  Once accepted theories, such as “caloric” and “phlogiston,” have long 

ago been proven to be completely wrong.  Even the once established and entrenched 

theory of “ether” was demonstrated over a century ago to be merely a myth and it has 

been totally rejected.  “There is no guarantee that one of our presently accepted 

theories may not also share the same fate”  (Rohrlich, p. 19). 

It is generally agreed that science in general, and physics in particular, should 
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involve only an “unqualified devotion to the discovery of truth…[regardless of] 

expectations and tentative assumptions”17  (Dingle, 1972, p. 23).  This quest should 

never be qualified nor compromised by preconception, prejudice or partisanship, nor by 

personal or political motive  (Ibid).  As Dutch scientist Willem de Sitter once said:  

“Every physical theory must begin and end in observation…The final test 
necessarily is comparison with observations; no theory can survive which is not 
able successfully to stand this test.  This truth has sometimes been lost sight of” 
(De Sitter, 1932, p. 6). 

Indeed, these lofty goals have too often been completely ignored. 

During the 17th and 18th centuries it was realized that hypotheses or theories 

might assist in the discovery of new phenomena, and, in turn, existing phenomena 

became useful tools for the creation of new theories.18  Gradually, however, during the 

early 19th century, there developed a permissiveness or laxness in the framing of 

hypotheses, and by the end of the century imagination, conjecture, speculation and 

rationalization was often substituted for experience  (Dingle, 1972, pp. 26, 27). 

“[Scientists began] imagining how nature ought to behave and then assuming 
that she does so, instead of examining nature with an open mind and then 
expressing her observed behavior in rational terms.”  (Ibid, p. 29) 

What made this unscientific process possible was the unlimited extension of 

Galileo’s famous statement,  “the book of nature is written in the mathematical 

language.”  Galileo was only referring to his mathematical description of physical 

17 In addition to theories, observations and experiments, imagination, speculation, intuition, 
interpretation, inferences, mathematics, skepticism, reason, and persistence can also be instrumental to a 

scientific search for the truth. 
18 “There are two methods by which science proceeds in the building up of her theories.  The one is by 
generalisation and induction, the other by hypothesis…New observations give birth to new theories and 

hypotheses, and on the other hand, the development and generalisation of existing theories point out 

where new observations are required.”  (De Sitter, 1932, p. 7). 
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observations related to his experiments in mechanics, not to mathematical axioms and 

formulas as an end in themselves and as a substitute for experiments and experience  

(Ibid, p. 30).  Nevertheless, this latter philosophy is what triumphed around the end of 

the 19th century…first with Fitzgerald, Lorentz and Poincaré and then culminating with 

the mathematical theories of Einstein between 1905 and 1917. 

Unfortunately, mathematics has continued to play this all-comprehensive role in 

science.  It is now even claimed that any mathematically consistent theory is necessarily 

true, unless it is mathematically impossible.  For example, “tachyons” (hypothetical 

particles that travel faster than light) are mathematically possible; therefore, for many 

mathematical physicists they must physically exist  (see Dingle 1972, pp. 28, 30).  The 

arbitrary axioms of Aristotelian logic have often been exchanged for the arbitrary 

axioms of mathematics:19 

“their implications are developed into extended systems of thought which 
necessarily follow from the axioms but may or may not correspond to what can 
be observed in nature”  (Ibid, p. 29). 

It is now often assumed that “a physical theory is necessarily sound if its mathematics is 

impeccable:  the question whether there is anything in nature corresponding to that 

impeccable mathematics is not regarded as a question; it is taken for granted.”  (Ibid, p. 

30)   

Realistically, a mathematical language “is just as capable of expressing false ideas 

as true ones.  The fact, therefore, that something can be expressed with rigorous 

19 “[T]he works of Aristotle enjoyed an undisputed authority, and in order to decide whether a theory was 

true or not, it was compared not with observations but with Aristotle”  (De Sitter, 1932, p. 6).  An “axiom” 

is an authoritative statement which is accepted as true without proof. 
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mathematical exactitude tells you nothing at all about its truth, i.e. about its relation to 

nature, or to what we can experience”  (Dingle, 1972, p. 30).  “[W]ithout in the least 

rejecting…a mathematical solution of the problem, we can also say…that it is not a 

possible physical solution.  Nevertheless, in modern physics [a mathematical solution] is 

universally assumed to be [a physical solution], on the sole ground of its mathematical 

validity”20  (Ibid, p. 33). 

“The fact is…that mathematical truths are far more general than physical truths:  
that is to say, the symbols that compose a mathematical expression may, with 
equal mathematical correctness, correspond both to that which is observable 
and that which is purely imaginary or even unimaginable.21  If, therefore, we 
start with a mathematical expression, and infer that there must be something in 
nature corresponding to it, we do in principle just what the pre-scientific 
philosophers did when they assumed that nature must obey their axioms”  (Ibid, 
pp. 30 – 31).   

All of these problems and concerns expressed by Professor Dingle in vis. 1972 

book, Science at the Crossroads, continue to be real problems and concerns during the 

first decade of the twenty-first century.  They relate specifically to all of Einstein’s 

mathematical theories of relativity, which he invented during the period 1905 – 1917.  

They also relate to all other mathematical theories that are in whole or in part 

predicated upon Einstein’s relativistic theories, such as quantum mechanics, quantum 

field theories, particle physics and superstring theory, to name just a few.  The question 

is thus presented:  to what extent are any of these mathematical theories physically 

meaningful? 

20  The reasonable person must ask the question:  in the search for physical truth, how can we allow 

mathematical symbols to be substituted for facts of physical experience? 
21 For example:  “The mathematical symbol, x, can be positive, negative, integral, fractional, irrational, 

imaginary, complex, zero, infinite, and whatever else the fertile brain of the mathematician may devise” 

(Ibid, p. 31). 
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Typically, most current mathematical physical theories, whenever physical 

phenomena (imagined by a theorist) can be construed to be mathematically true, such 

hypothetical physical phenomena will thereafter be “conjectured” to physically exist.  At 

this point, a process is often begun by others to “confirm” such hypothetical physical 

phenomena by any plausible interpretation of available experimental data.  This 

arbitrary and unscientific process, of course, results in countless invalid and self-fulfilling 

prophecies.  

Once established, these pure mathematical theories, their mathematical 

consequences, and the meaningless mathematical ‘physical’ phenomena that they 

describe, become the foundations for new mathematical theories, more imagined 

mathematical physical phenomena, and further ad hoc predictions and “confirmations.”  

Thus, this pseudo-scientific cycle endlessly repeats itself.  Does such an artificial process 

serve physics, science in general, reality or humanity?  During the remainder of this 

treatise we will analyze and discuss these mathematical theories and attempt to 

determine the answer to this question. 

C. Why should anyone care about Special Relativity and other mathematical theories?

The main confusion about Special Relativity (and about all of Einstein’s 

relativistic theories for that matter) stems from the fact that Einstein’s Special Theory is 

a dichotomy.  Einstein conceived and wrote it as a mathematical theory, with 

coordinates, reference frames and algebraic equations.  However, he and his followers 

have generally interpreted it, promoted it, and attempted to confirm it as an empirical 

theory that is literally and physically true (which it is not).  For these reasons, this 
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treatise will primarily analyze and critique Einstein’s Special Theory (and other 

mathematical theories) from an empirical point of view. 

One might ask:  why should anyone in the twenty-first century care about Special 

Relativity or its related mathematical theories?  There are countless reasons why we 

should care.  Because every student of college level physics (and above) is required to 

study, if not understand, Einstein’s obscure concepts of relativity and their related 

mathematical theories.  Because libraries and bookstores worldwide have shelves upon 

shelves of books devoted to such relativistic subjects.  Because uncountable radio 

broadcasts, television programs and websites refer to Einstein’s artificial relativistic 

theories as gospel.  A quick search of the Internet at the time of this writing shows over 

280,000 sites that specifically relate to Special Relativity and over 435,000 sites that 

specifically relate to General Relativity.  That alone totals over 700,000 websites.   

Each year many complicated and expensive experiments are conducted to study, 

apply, validate or extend Einstein’s theories of relativity and their theoretical 

consequences, including those involving space launches, satellites, and particle physics.  

Scientific and other periodicals worldwide annually include more than a modest 

collection of articles related to Special Relativity, other relativistic theories, and their 

progeny.  In short, a great deal of scientific effort and monetary resources are expended 

(and possibly wasted) each year on attempts to study, understand, validate, apply, 

and/or extend the concepts of Special Relativity, and its sister theories. 

Physicists factor Einstein’s relativistic concepts into their theories as well as their 

experiments and other practical work.  Relativistic inferences and interpretations affect, 
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contaminate and distort the conclusions drawn from high-energy particle physics 

experiments, quantum mechanics, rocket science, astronomy, and other scientific 

disciplines.  Much of cosmology is founded on Einstein’s dubious theories of relativity, 

including the Big Bang and the expanding universe.  The meaningless and unsolvable 

‘twin paradox’ derived from Special Relativity is the subject of seemingly endless 

debates.  The ubiquitous superstring theory is largely based on Einstein’s theories of 

relativity, and over 1,000 of our brightest scientists currently work on it, often because 

string theory is now the only real ticket to a university professorship  (see Smolin, p. 

xxii).  This is only a partial list of the negative impacts of Special Relativity, and its related 

relativistic mathematical theories. 

Do we as a society want to know the realities of matter, motion, time, space, 

light, atoms, and the cosmos in which we live?  Or are we content to be entertained and 

mystified by false or dubious concepts, myths and science fiction  (see Memo 1.1)?  Can

we afford not to know the truth about the physical and natural laws of the universe? 

The general scientific acceptance of Special Relativity is, however, not without its 

skeptics and detractors.  Most notably, the Nobel Committee for Physics disapproved of 

Einstein’s theories of relativity in 1921 and refused to award him the Nobel Prize for 

physics for such concepts.22 The past president of the Royal Society, Professor Herbert 

Dingle, has written an entire book filled with arguments against Special Relativity and 

other mathematical theories  (Dingle, 1972).  More recently, Serbian physicist Milan 

22 Yet because of much misinformed public outcry, a compromise was struck in 1922, and Einstein was 

awarded the Nobel Prize for his theory of the photoelectric effect  (Ridgen, pp. 100 – 101). 
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Pavlovic has also written such a book  (Pavlovic, 2004).  There are many other skeptics 

and critics (see Ridgen, p. 98), especially on the Internet  (for example, see G. O. 

Mueller:  95 Years of Criticism of the Special Theory of Relativity).  Professor Ridgen

recently concluded that: 

“The public response to the theory of special relativity and its consequences was, 
and is, one of incredulity among both amateurs and professionals”  (Rigden, p. 
102). 

Professor David Bohm, himself a relativist, also points out that:  “…it must not be 

supposed that relativity is an iron-clad certainty, which should not be questioned…it is, 

therefore necessary…to apply the theory in a tentative manner, being alert and ready to 

criticize it, and if necessary to replace it…”  (Bohm, p. 109).  

Most of the scientific manuscripts that are skeptical or critical of Special 

Relativity concentrate on the mathematical consequences and implications of the 

theory, or on its mathematical and technical mistakes.  The Relativity of Light, on the 

other hand, deals primarily with the foundations of Einstein’s Special Theory:  its false 

premises and meaningless assumptions, its invalid postulates, its strained logic, 

rationalizations and analogies, its conjectures, its absolute and ad hoc concepts, and its 

false, mistaken or irrelevant so-called confirmations.  If these fundamental criteria are 

not correct, then it follows that neither are the assertions of the Special Theory, its 

consequences, its implications, and its theoretical progeny.  Special Relativity, like many 

other generally invalid theories, has certain minor correct concepts associated with it.  

We will attempt to point out these minor correct concepts as we go along. 
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There appears to be a strong reluctance on the part of the general public to even 

consider the subject of Special Relativity.  Many people merely assume that the theory 

(whatever it is) must be correct, because everyone else seems to believe it is, and 

because the great Einstein created it.  For others, the very words, ‘Einstein’ and 

‘Relativity,’ send shudders of consternation up and down their spines.  Most potential 

readers assume that Einstein’s relativistic concepts must be very difficult to 

comprehend, and that his complicated mathematical equations need to be understood.  

However, neither of these assumptions is correct.  Once the reader realizes that Einstein 

and all of his followers over the decades have made many false assumptions, critical 

mistakes, and meaningless conclusions, then the subject becomes less intimidating and 

more of a fascinating mystery:  how could all of these great scholars have been so 

mistaken for so long? 23 

If the reader is the slightest bit skeptical or inquisitive about Special Relativity 

and the questions of its creation, validity, application, and confirmation, then you are 

invited to join the author in a fascinating step-by-step examination of the theory, its 

evolution, and the many unexpected issues, answers, and revelations along the way.  

Any intelligent and motivated reader, even without any background in physics, can 

understand this treatise.  It is written in plain English with only a few simple (and fully 

explained) mathematical equations where absolutely necessary.  Because this treatise is 

intended to be read and understood by the lay reader (as well as the scientist), it is light 

23 If the reader is skeptical about any claims made in this introduction it is entirely understandable.  The 

proof of the pudding lies before you in the form of reading and understanding each chapter. 
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on mathematics and heavy on logical and empirical explanations.24  All necessary terms 

and concepts are included, and they are clearly defined and fully explained.  There are 

well over 200 illustrations and charts to assist the reader toward a full understanding of 

the subject matter.  It is suggested that the footnotes as well as the text should be read 

slowly and thoughtfully, even by Ph.D.’s.  All chapters should be read in sequential 

order, even if the reader thinks he or she already knows the subject matter. 

The author has made numerous bold statements in this introduction, for which 

he may be criticized, however he will continue in the same vein throughout this 

treatise.25  Such boldness is not intended to be audacious, rude or arrogant, but rather 

only to strongly assert the author’s analysis, arguments, convictions, research and 

empirical confirmations, and to challenge the reader to think about and hopefully to 

edit or revise (where appropriate) some of the author’s statements.  The subject matter 

is too important to mince words or to try to always be completely “politically correct.” 

The Relativity of Light has been a monumental project for the author and his 

small staff during the last eight years, and it undoubtedly contains some mistakes, 

inaccuracies and omissions.  For this reason, the author solicits constructive criticism, 

critiques, and insights from the readers.  Especially welcome are suggested changes, 

additions, and their authoritative sources (if any).  The main goals of the treatise are to 

expose and discuss the flaws in existing theories, experiments and interpretations, while 

24 Nevertheless, sources of sophisticated equations and technical explanations are also cited throughout 

so they can be referred to by the physicist and mathematician. 
25 Einstein also made many bold statements throughout his career, but no comparison between 

Einstein and the author is intended.
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always striving for truth, reality and better answers.  The author and his staff can be 

contacted by email:  contact@relativityoflight.com.

The 42 chapters which comprise this treatise (plus their bibliography) will be 

added to this website in sequential order as they are edited and rewritten during the 

calendar year 2009.  Please see the Table of Contents for a complete list of chapter 

titles.  An index and certain supplements will be added upon completion. 

_________________________ o _________________________ 

Note:  Most of the author’s bibliography of sources and much of the text of his source 

citations and quotations can be found online, in a good general library or physics library, 

or for purchase on Amazon.com.  However, it is suggested that the serious reader 

should in any event invest a few dollars to purchase the following indispensable and 

ubiquitous paperback books which are available online or in any large book store:  1) 

The Principle of Relativity, 1952 Edition, Dover Publications, and  2)  Relativity:  The 

Special and the General Theory, by Albert Einstein, 1961 Edition, Three Rivers Press. 
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MEMO 1.1 

Some of Einstein’s Major False Assumptions With Respect to Special Relativity

1. That the velocity of a light ray propagating in the vacuum of empty space
maintains the same impossible magnitude of c relative to all material bodies
which are linearly moving at v relative to the light ray.

2. That a ray of light emitted in Michelson’s apparatus must propagate a
greater distance to and fro between relatively stationary mirrors in the
direction of such apparatus’ motion through space.

3. That Galileo’s mechanics principle of relativity is a fundamental law of nature
which also applies to electromagnetics and optics (light).

4. That transformation equations could meaningfully be applied to the constant
velocity of light at c.

5. That the magnitudes of all physical phenomena (except light) vary with their
relative velocities.

6. That hand and eye coordinate measurements and transformation equations
from one inertial reference frame to another are an empirically valid way to
measure any physical phenomenon.

7. That the ponderable (weighable) mass of a body increases with its relative
velocity.

8. That time and distance are relative quantities which vary with their relative
velocity.

9. That the classical addition of velocities is not generally valid for
measurements.

10. That electromagnetic mass is equivalent to ponderable inertial mass.

11. That the mass of matter and its energy are completely equivalent.

12. That all physical phenomena must be Lorentz transformed in order to retain
the same empirical laws of physics in all frames of reference with different
velocities.

13. That mathematical simultaneity is the same as empirical simultaneity.



14. That all material bodies are measured to contract in the direction of their
relative motion.

15. That time measured by moving clocks slows down depending upon their
relative velocity.

16. That all physical phenomena must be symmetrical.

17. That our perceived duration of time is not a universal constant.

18. That mathematical equations and interpretations of time can confirm the
empirical validity of mathematical concepts.

19. That all of the physical laws of nature can be discovered, described and
understood with mathematics alone.

20. that any arbitrary mathematical theories, assumptions, methodology,
manipulations, interpretations, rationalizations, computations,
consequences, or the like could be justified as equivalent to empirical
observations.

21. That artificial and distorted measurements in one reference frame have any
validity in another reference frame, or any validity in the abstract.

This is not a complete list of Einstein’s false assumptions by any means.  The 
mathematical consequences of Special Relativity have produced many more false 
assumptions over the years.  The extensions and compounding of all of these false 
assumptions by mathematical physicists have resulted in uncountable more false 
mathematical concepts.  This is not amazing considering the vast number of false 
premises that they all started with, and which they all continue to believe.  There now 
exists a humongous pseudo-science of ad hoc relativistic concepts that empirically are 
totally invalid. 

In order to demonstrate the truth of the authors’ above assertions, he will have 
to systematically scrutinize and describe the fallacies of the entire subject of relativity, 
from its early causes to its current state, and expose one false assumption and one false 
concept at a time.  Once a false concept is completely understood to be empirically 
invalid and meaningless, it will thereafter be cited and referred to in order to 
demonstrate the fallacies of the next false concept, and so on.  Only when we have 
demonstrated the fallacies of many of Einstein’s ad hoc assumptions and his absurd 
relativistic concepts, can the reader look back and begin to realize the enormous, 
distorted and destructive pseudo-scientific monster which Einstein and his followers 
have created…out of thin air. 
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Chapter 2  

ABSOLUTE CONCEPTS OF SPACE, TIME, REST, AND MOTION 

The ancient Greek and medieval philosophers described space, time, rest and motion in 
abstract, arbitrary and absolute terms, rather than in terms relative to an object or an 
observer.  In 1687, Isaac Newton reaffirmed some of these arbitrary and absolute 
concepts as a part of his “theory of measurement,” and they have continued to influence 
and distort scientific thought until the present date. 

A. Early Explanations of Puzzling Phenomena

Throughout history, humans have quite naturally sought to explain mysterious physical 

phenomena that were not then understood.  The natural occurrences of fire, lightning, thunder, 

earthquakes, volcanoes, hurricanes, floods, and lunar and solar eclipses must have been 

especially frightening to early mankind. 

The first attempted explanations of such puzzling events were primarily supernatural:  

they were caused by angry spirits, demons, witches, devils or gods.  Such mystical explanations 

were often accompanied by contrived myths that further attempted to rationalize a baffling 

occurrence. 

The Sun and the stars were particularly bewildering phenomena for many early 

civilizations.  The Egyptians and the Mayans worshipped the Sun because it seemed to provide 

so many amazing benefits.  The Egyptians even invented a Sun god (Ra-Horus) and an early 

form of astrology to explain and justify the motions of the Sun and stars across the sky, the 

seasons, and the 26,000-year precession of the Earth on its axis.  Later, the Greeks created both 

a god (Apollo) and a myth (his flaming chariot) to explain the existence of the Sun and its daily 

motion across the heavens.  The Babylonians, Persians, Greeks and the Romans also created 

many other gods and myths, each to explain a different unfathomable phenomenon.   
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As knowledge of natural phenomena increased, many scholars moved from the 

supernatural into the realm of metaphysics (arbitrary and abstract principles).  Ancient Greek 

philosophers believed that the human mind could, by reason alone, discover the great 

principles and absolute truths that governed all of nature.1 Aristotle (384 - 322 BCE), the most 

prolific and influential philosopher of antiquity, rationalized that there were only five basic 

elements:  air, earth, fire, water, and quintessence2  (Collins, p. 31).  He stated that the natural 

place for all objects was being at absolute rest on the face of the Earth.3 Aristotle conjectured 

that once each day the planets (“wanderers”)4 and “fixed stars” revolve around the stationary 

Earth, which was located at the absolute center of the universe.  Since the circle was 

considered to be the most perfect geometrical figure, Aristotle also arbitrarily reasoned that 

the planets must wander around the Earth in absolutely perfect circles5  (Bohm, p. 5. see Figure 

2.1A).  What might Aristotle have said about absolute motion on the Earth  (see Figure 2.2A)? 

Ancient Socratic philosophers talked in abstract terms of absolute space, absolute rest, 

and absolute time.6  These arbitrary spatial and temporal doctrines resulted in certain places 

1 A similar philosophy is held by current mathematical physicists, except that “mathematics” is now substituted for 
“reason,” logic and commonsense.  For the ancient Greeks, an “absolute truth” was one that held under all 
conditions and all circumstances  (Bohm, p. 1). 
2 According to Aristotle, “quintessence” was the stuff that astronomical bodies were made of, but it was not found 
on Earth  (Collins, p. 31). 
3 According to Aristotle, an object’s natural place was considered to be an “internal” (inherent) principle or 
property of the object.  An “external” cause (not inherent to the object, such as force) was required to release the 
object so that it would fall and seek its natural place at rest on the Earth (Bohm, pp. 4, 5). 
4 The Greeks called the planets “wanderers” because they appeared to slowly move or wander with respect to the 
“fixed stars”  (Hoffmann, p. 5). 
5 By the time of Claudius Ptolemy (c. 130 AD), it was observed that the planets did not orbit the Earth in perfect 
circles.  So in order to remain consistent with Aristotle’s arbitrary dogma, Ptolemy invented the cumbersome 
concept of “epicycles,” or circles upon circles, to explain the observed orbits of the planets.   
6 They even discussed the abstract idea of absolute cold, which was independent from anything that was cold  
(Bird, p. 21).  However, the fact that every terrestrial motion must be relative to something was even known to 

some ancient Greeks  (Pavlovic, section 1, p. 1). 
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and concepts that enjoyed a favored role in nature7  (Bohm, p. 5).   Such arbitrary concepts 

were believed to be absolute laws of nature that had been discovered solely through thought 

and reason.  There never was much consideration about observations or experiments to 

determine whether or not there was empirical support for such rationalizations  (Bird, pp. 20-

23). 

The absolute doctrines of Aristotle and his brethren continued largely unchallenged in 

western culture throughout the middle ages.  In fact, they were even enhanced and made more 

rigid by the medieval Scholastics.  The Scholastics turned Aristotle’s arbitrary and abstract 

concepts into rigid axioms or laws of nature that dominated European thinking during the dark 

ages (Bohm, p. 4), and some of Aristotle’s laws have even influenced physics well into the 20th 

century  (Bohm, p. 4).  The axioms of the Scholastics further contributed to the notion that 

certain places, times and things played a special or favored role in nature  (Ibid, p. 5). 

As late as the fifteenth century A.D., most civilizations still believed that a flat Earth 

existed at the center of the universe, and that if one ventured too far in any direction he might 

fall off the edge.  Alchemists continued to believe in the myth that lead could be turned into 

gold,8 and physicians of that era practiced the ritual of bloodletting to cure unfathomable 

physical ailments. 

Alchemists and early scientists also concocted bizarre theories and fictitious substances 

in attempts to explain the bewildering unknown.  An imaginary fatty earth substance called 

“phlogiston” was contrived in order to explain the ingredients that were lost in the flames when 

7 For example, Aristotle gave the Earth the favored role of being absolutely at rest and at the center of everything  
(Bohm, p. 8). 
8 “Alchemy” was an early form of chemistry. 
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something was burned.  A fanciful fluid called “caloric” was dreamed up to explain the puzzling 

phenomenon of heat.  Even during the early seventeenth century, Descartes conjectured the 

existence of a mythical substance called “ether” in order to attempt to explain how light could 

travel through space.  Once accepted into the mainstream of scientific philosophy, spurious 

concepts like these died slowly.  Worst of all, these and other examples of metaphysics created 

a mindset that tended to restrict reason, to stifle scrutiny and to retard the progress of 

legitimate science.9 

During the dark ages, explanation of natural phenomena by means of the human senses 

remained a dangerous distraction from eternal salvation and was thought to be “a corrupting 

influence on Christian virtue”  (Gleiser, pp. 54-56).  Typically, during the 6th century A.D., St. 

Augustine wrote that such “knowledge is of no value…nor do I care to know the course of the 

stars”  (Ibid).  Instead, medieval philosophers pondered esoteric questions, such as how many 

angels could dance on the head of a pin.   

By the 13th century A.D., theologians were hard at work reinterpreting Aristotle to 

further the dogma of the Catholic Church.10  The Holy Fathers had little use for enlightened 

thinkers such as Roger Bacon (1219 – 1292), who wrote:  “Cease to be ruled by dogmas; look at 

the world”  (Gleiser, pp. 66-67).  In 1539, protestant leader Martin Luther sharply criticized 

Copernicus:  “that fool [would] reverse the entire art of astronomy”  (Hartmann, p. 63).  

Absolute belief continued to rule over empirical observation. 

Paradoxically, it was Polish Catholic priest Nicholas Copernicus (1473 – 1543) who 

9 The same is currently true of many ad hoc mathematical theories, such as Special Relativity. 
10 For instance, the outermost sphere of Aristotle’s finite and spherical universe was decreed to be “the dwelling 

place of God”  (Gleiser, p. 66;  also see Harrison, p. 77). 
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initiated the break with the “absolute” past.  In 1512, just 20 years after Columbus discovered 

America, Copernicus privately distributed a short version of his radical theory that the 

wandering planets (including the Earth) orbited the central Sun11  (Hartmann, p. 63).  

Copernicus also demonstrated that Ptolemy’s contrived system of epicycles was not necessary 

if it could be assumed that the planets moved around the Sun  (Figure 2.1B).  The concepts of 

Copernicus shattered Aristotle’s doctrines of favored places in absolute space and special 

moments in absolute time.  Most importantly, the Copernican theory suggested that mankind 

and the Earth might not occupy the special central position in the cosmos.  Rather, Copernicus 

asserted that the Earth and the other planets moved in orbits relative to the central Sun. 12  

These radical relative concepts ushered in a period of skepticism, scrutiny, experimentation, 

and consideration of the relationships between natural phenomena  (Bohm, p. 6). 

By the end of the 16th century, Italian philosopher Giordano Bruno was theorizing in 

London that the universe was spatially infinite.  According to Bruno, there was no outer edge or 

center in the universe  (Munitz, pp. 174 – 181).  If this were true, then the laws of nature would 

retain their relationships no matter what object or direction to which they were related.  These 

new concepts of Copernicus and Bruno described relationships, not absolutes.  Bruno was 

burned at the stake in 1600 for his radical beliefs. 

A few decades after Copernicus died, skeptical and curious European scholars like 

Galileo Galilei, Tyco Brahe, Johannes Kepler, and René Descartes began to use observation, 

11 A similar heliocentric theory had been advanced by the Greek philosopher Aristarchis in the third century BCE 

(Hoffmann, p. 8);  Copernicus was aware of it, but it was not generally known even among western scholars.   
12 Copernican theory only became generally known when it was published after his death in 1543.  The Catholic 

Church then attempted to ban it and suppress its distribution, but the genie was already out of the bottle.  
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experiments and empirical data, in addition to reason, to determine and measure the real 

causes of natural phenomena.  For example, after years of experiments and observations, 

Galileo discovered and measured the relationship between the time intervals and the 

accelerated motions of objects falling relatively to the Earth  (see Figures 4.2A and 4.2C).  After 

years of studying Tyco Brahe’s voluminous data based on Brahe’s planetary observations, 

Kepler finally discovered and measured the relationships of the planets’ orbits relative to the 

time interval, distance, and orbital path traveled by each planet  (Cohen, 1985, pp. 136 – 140). 

For the first time in western philosophy, the role of the observer (or measurer) and his 

senses became as important as the role of the thinker.  Slowly during this early scientific period 

it was realized that the real causes of natural phenomena resulted from relationships that were 

purely spatial, temporal, mechanical, chemical, optical, etc. in origin.  Gradually it became 

apparent that the answers for most scientific questions could not be decided by arbitrary and 

absolute laws, but rather required specific hypotheses, observations, experiments, 

measurements, and conclusions relative to an object or an observer.  This process ultimately 

became known as the “scientific method.”  Nevertheless, the absolute concepts of space, time, 

rest, and motion resisted change.   

In this treatise, we will be discussing theories of measurement as frequently as we 

discuss substantive principles of physics.  The two subjects are often intertwined.  “Theories of 

measurement have been an integral part of theorizing since early antiquity”  (Goldberg, p. 68).  

They were developed and used in an attempt: 

“to understand how the fundamental primitives…mass, length [space] and time, are 
measured and how one relates measurements made in different [moving bodies].”  
(Ibid). 
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B. Newton’s Theories of Measurement

  In 1687, Isaac Newton (1642 - 1727) in his great three-volume work known as Principia, 

briefly described, analyzed and somewhat modified the age-old concepts of space, time, and 

motion which became his “theory of measurement.”  These age-old concepts and Newton’s 

theory of measurement are contained in a few paragraphs near the beginning of Principia.  It is 

important to emphasize that most of Newton’s 17th century theory about space, time, rest, and 

motion had been accepted by philosophers for centuries, so “Newton hardly discussed it and 

almost never referred to it”  (Goldberg, p. 103) . “One of the reasons that few scholars pay 

attention to the fact that Newton [even] had a theory of measurement is that the theory was 

never made explicit”  (Ibid, p. 68). 

Newton asserted in his Scholium of Definitions, that “absolute space…without relation 

to anything external, remains always similar and immovable…absolute motion is the translation 

[motion] of a body from one absolute place to another…absolute rest is the continuance of the 

body in the same part of that immovable space”  (Newton, Principia, [Motte, pp. 6, 7]). These 

were all absolute concepts.   

Newton’s concepts of absolute space, absolute place, absolute rest, and absolute 

motion will be very relevant to this treatise for many reasons, as we shall discover in later 

chapters.  These artificial concepts distorted many physical theories over the intervening 

centuries. Not the least of which was the 19th century myth of a material substance called 

‘ether,’ which theoretically filled all of Newton’s absolute space.  Ether was believed to be at 

rest in space.  In effect, it was an absolute place from which absolute motions of material 

bodies could be measured in any absolute direction.  This mythical concept of “stationary 
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ether” in turn distorted all of physics for over a century, and its repercussions remain with us to 

this day. 

Newton also attempted to define a “relative space:”  

“Because the parts of [absolute] space cannot be seen, or distinguished from one 
another by our senses:, therefore, in their stead we use sensible measures of them.” 
(Ibid, p. 8)  “Relative space is some moveable dimension or measure of the absolute 
spaces, which our senses determine by its position to bodies…”  (Ibid, p. 7) 

However, because the definition of any “relative space” could only be achieved by reference to 

“absolute space” (Jammer, 1954, p. 98), Newton’s concept of ‘relative spaces’ as a sensible 

measure of “absolute space” was also an absolute concept. 

 What Newton and his predecessors were attempting to do with their concept of 

“immovable absolute space” was to hypothetically and metaphorically drive a stake into the 

void of celestial space which could be considered as immovable and absolutely at rest, and 

from which their concepts of an absolute place and absolute motion of bodies could be 

measured  (Figure 2.2B, and Gondhalekar, p. 95).  However, this concept of empty space 

(nothing) as an absolute place of reference at rest from which the position and motion of 

material bodies can be measured, on its face, is a meaningless concept.13   

First of all, the concept of rest can only apply to material objects.  How can “nothing” 

either move or be immoveable and at rest?  How can empty space, which is theoretically 

13 When we refer to the theoretical nothingness of “empty space” in this treatise, we are referring to the 

theoretically perfect vacuum of empty space independently from the radiation, atomic particles or other things 

that may pass through it. 
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“nothing,” 14 have the properties of “something?”  A priori it cannot.15 Secondly, since “rest” is a 

relative concept, what is the nothingness of infinite empty space at rest relative to?  More 

nothing?  Thirdly, a place of reference for the measurement of position or motion of material 

objects must by definition be a tangible, ascertainable position or body16  (Einstein, Relativity, 

pp. 6 – 9).  Empty space, on the other hand, being “nothing” is completely abstract and 

intangible.  There is no ascertainable position in the nothingness of infinite empty space that 

could qualify as a tangible place or body of reference.17  Thus, it follows that there is no such 

thing as an absolute position at rest or an absolute motion measured from it, and one cannot 

even determine or measure the relative position or motion of a material body with respect to 

nothing  (see Dingle, 1940, p. 1).   

In effect, Newton confused the concepts and properties of the void of celestial space 

with the concepts and properties of material bodies, such as Earth and material objects on it.  A 

stake in the ground is a place on Earth that is relatively at rest with respect to other places and 

stationary objects on Earth.  From this stake can be measured the definite distance to the 

observed position of another relatively stationary object on Earth, and in a relative direction.  If 

the object changes its position over time (motion), this change of relative distance and its 

trajectory can be measured in a relative direction.  If two objects simultaneously change their 

14 The universe is almost entirely empty space:  nothing.  If all of the matter and radiation in the observable 
universe was smoothed out and distributed evenly throughout endless space, then each spatial area the size of the 

Earth would contain only one grain of sand  (Hubble, 1936A, p. 31).  Expressed differently, every cubic foot of 

space would contain only about 3 or 4 protons.  “That is about a million million times less than that of the most 

perfect vacuum that we can produce in our physical laboratories”  (De Sitter, Kosmos, 1932, p. 119). 
15 The term “A priori” in this treatise means “according to theory,” or “from cause to effect.” 
16  As Einstein pointed out, “Every description of events in space involves the use of a rigid body to which such 
events have to be referred”  (Einstein, Relativity, p. 9). 
17  If a place of reference is everywhere, such as “absolute space” or the theoretical ether, then it cannot really be 
a “place” with a position.  Newton did acknowledge that no part of absolute space (nothing) could ever be 

distinguished from another part of absolute space (nothing). 
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relative positions over time, this relative motion can be measured in different relative 

directions.18 

The above discussion answers the question:  how can the relative motion of a tangible 

body through empty space be mathematically described and measured?  However, it begs the 

answer for two other fundamental questions:  1) Does empty space exist, does it have any 

properties, does it have any meaning, and can it be considered to be a medium?  2) Can 

something that moves relative to the medium of empty space (i.e. a transmitting ray of light) 

have any meaning if its velocity cannot be mathematically described or measured relative to 

such medium?   

Of course, the nothing of empty space exists and has meaning in the sense that celestial 

bodies are constantly observed to exist in it and empty space separates such bodies.  It also has 

meaning as a “medium” in the sense that physical things (including light) move or propagate 

through it.  These are the intangible properties that empty space has, as well as the fact that 

space appears to be infinite in all directions.  The fact that humans have difficulties conceiving 

of these properties, or that it is difficult for mathematicians to conceive of, describe or measure 

something (including a constantly transmitting ray of light) having a velocity relative to the 

medium of infinite empty space, is their problem to deal with.  Today, these empirical facts can 

be precisely measured and verified by sophisticated current technology without the need for 

any mathematical descriptions or measurements.19 

18 What cannot ever be determined, measured or estimated is:  1) The absolute position (place) of the Earth (or 
any other object) in the Cosmos.  2) the absolute motion or velocity of the Earth (or any other object) through 
celestial space, and  3) the absolute direction or trajectory of any moving objects. 
19 This discussion will become very relevant when we discuss the transmission velocity of light in later chapters. 
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Newton’s absolute concepts are quite well known, but it is much less well known that 

Newton also drew several distinctions between absolute spaces (places), absolute rest, and 

absolute motions on the one hand, and relative ones on the other, by reason of the observer’s 

senses and perceptions.  For example: 

“Relative motion is the translation from one relative place into another…[as where a 
body] moves together with the ship; and relative rest is the continuance of the body in 
the same part of the ship…  

“…from the positions and distances of things from any body considered as immovable, 
we define all places; and then with respect to such places, we estimate all motions, 
considering bodies as transferred from some of those places into others.  And so, 
instead of absolute places and motions, we use relative ones…” 

“…for it may be that there is no body really at rest, to which the places and motions of 
others may be referred…”20  (Newton, Principia [Motte, pp. 7-8]). 

Still, it is obvious from the above discussion that Newton’s classical concepts of space, position, 

rest, and motion were never fully thought out nor articulated in depth. 

With regard to the measurement of time, Newton theorized in his Principia that  

“Absolute, true and mathematical time, of itself, and from its own nature, flows equally without 
relation to anything external, and by another name is called duration” 21 (Newton, Principia 
[Motte, p. 6]).  It is obvious from the above statement that Newton assumed that there was an 
absolute universal time in the Cosmos that was true or meaningful for all observers.   

One implication from Newton’s above assumption is that all events in the Cosmos at any 

instant in time occur simultaneously.22  Another implication from such assumption is that the 

20 These concepts may be considered as Newton’s anticipation that all motions are relative, and that absolute rest 
does not exist.  Einstein repeated these conclusions in 1905. 
21 Newton’s concept of “duration” is somewhat ambiguous.  It can either be interpreted as “the continuous flow 

of time,” as “the perseverance of the existence of things,” as an infinite or indefinite “interval of time,” or as

“eternity” (the perpetual existence of the universe).  Dingle interpreted Newton’s concept of absolute time or 

duration as similar to the contemporary concept of eternity  (Dingle, 1972, p. 137).  For Einstein, the word 

“duration” simply meant “interval of time”  (Goldberg, p. 71). 
22 It turns out that all events in the Cosmos most likely do occur simultaneously, but they are not perceived by a 
distant observer to be simultaneous, because the light signal has a finite velocity.  Therefore, there is a time 
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instant of observation or perception of a distant event has an absolute meaning for all 

observers.  Thus, every observer will assume that everything he sees at a great distance is 

happening “now,” at the instant that he perceives it with his eyes.23  This misassumption would 

mean that there is no time interval delay between the happening of the distant event, such as a 

supernova, and the instant of our perception of it.  The basis for this false assumption was the 

ubiquitous belief during the 17th century that the light signal propagates at an infinite velocity.  

Newton and almost everyone else of his time believed that light had an absolute velocity:  that 

light transmits from one place to another…instantaneously. 

In 1679, Newton met in London with Danish astronomer Olaas Römer, who three years 

before had developed a theory that the velocity of light was finite, not instantaneous (EB, 1969, 

Vol. 19, p. 439d).  By 1679, Newton was well aware of Römer’s empirical hypothesis, vis. that 

the velocity of light was finite, not infinite.  However, he failed to incorporate Römer’s theory 

into his “Principia,” because it was still just a speculative hypothesis in 1687.24   

Newton’s misassumption of a meaningful universal time for all observers distorted 

measurements of time intervals and measurements of motions during the 18th and 19th 

centuries.  These distortions were realized by most scientists after Bradley (in 1728) proved that 

Römer was correct:  light does have a finite velocity.  Nevertheless, many prominent 

mathematicians (in the interest of mathematical simplicity) intentionally refused to factor the 

interval from emission of light to its perception by a distant observer and as a consequence such simultaneity has 
no meaning for such distant observer  (Chapter 25). 
23 Miller gave the following example:  “if an observer at a point A flashed a beam of light to an observer at a point 
B, then the observer at B could conclude that the time at which he receives the light ray is coincident with its time 
of emission from A”  (Miller, p. 174).
24 In Chapters 6 and 7, we shall discuss Römer’s theory in detail, as well as Bradley’s 1728 empirical confirmation 
thereof. 
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time interval delay of the light signal into their equations  (see Miller, p. 176; Neffe, p. 129).  It 

was this refusal that finally prompted Einstein to invent his Special Theory of Relativity in 1905 

(Chapters 20D and 25). 

It is less well known that Newton also attempted to draw distinctions between absolute 

true (or universal) time and relative intervals of time which are perceived by an observer’s 

senses: 

“…relative, apparent, and common time is some sensible and external…measure of 
duration by the means of motion…such as an hour, a day, a month, a year” 25 (Ibid). 

“…absolute time [eternity] is not liable to any change.  The duration or perseverance of 
the existence of things remains the same, whether the [relative] motions are swift or 
slow, or none at all…” (Ibid, p. 8). 

Thus, Newton distinguished the inevitable passage and eternal continuation of time, or the 

“perseverance of the existence” of all things in the universe, from the external (not inherent) or 

relative measure of duration (time intervals) that the observer perceives by periodic motions or 

clocks.26  

There is no doubt that Newton reaffirmed some of the ancient arbitrary and absolute 

concepts about space, time, rest, and motion, and that these concepts continued to influence 

scientific thought well into the 20th century.  Still, it is important to realize that Newton’s laws 

and concepts, which governed all of mechanics during the 18th and 19th centuries, did contain a 

mixture of absolute and relative approaches to physics  (Bohm, p. xii).  For example, Newton’s 

25 Other examples of something “external” (not inherent in Newton’s concept of absolute time or duration) could 
be techniques of time measurement, such as the Earth’s rotation, pendulum clocks or sundials. 
26 Much later, Einstein’s mentor, Ernst Mach, would write that “absolute time” was a useless concept with no 
practical value, because duration (eternity) could not be measured, and that, except for relative measures of time 

(i.e. clocks), there was no “time in itself”  (see Folsing, pp. 174, 175).  But even though Newton’s concept of 

duration (eternity) may not be measurable, does eternity not exist…absolutely?
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three laws of motion and his law of universal gravitation all involve critical relationships 

between material objects and observers, as does his restatement of the mechanics 

phenomenon of Galileo’s Relativity27  (see Chapters 4 and 5).  By the 17th century, the 

absolute concepts of antiquity were changing. 

C. Conclusions

At this point, perhaps we should pause and ask the questions:  why are we, in the 

twenty-first century, even discussing these ancient, absolute, amorphous and imprecise 

concepts of space and time measurement?  What relevancy do they have to this treatise?  The 

answers are as follows. 

During Newton’s time these concepts were the state of the art for measurements of 

space, time, motions and the velocity of light.  They were implicitly included in Newton’s 

theories of motion, mechanics and gravitation.  The absolute theory of “ether measurement 

and many other false theories of physics were based on Newton’s concepts during the 18th, 19th 

and early 20th centuries.  In order to understand, appreciate, and distinguish the correct 

theories, we must first understand the incorrect theories, their evolution, and why they were 

incorrect.  Throughout this treatise we continue this process of skepticism and scrutiny with 

respect to all theories, including Einstein’s. 

What is the underlying message of this chapter?  Is it that assumptions and theories that 

appear to be reasonable and have passed the test of time may, in fact, be invalid?  Is it that an 

authoritative stamp of approval does not mean that a hypothesis is correct?  Is it that invalid, 

27 “Even in Newtonian mechanics there was a strong element of relativity.  Einstein was therefore not the first to 

introduce relativistic notions into physics”  (Bohm, p. 10). 
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absolute concepts may masquerade as valid, relative ones?  Is it that established theories might 

be demonstrated to be wrong when scrutinized in a different way, or by different people?  Or is 

it that scientific icons, like Newton and Einstein, sometimes author absurd ideas?  Actually, the 

underlying message includes all of the above. 
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Figure 2.1  Aristotle’s Geocentric Universe and Copernicus’ 
Heliocentric Universe Compared

A. Aristotle’s Geocentric (Earth-Centered) Universe

B. Copernicus’ Heliocentric (Sun-Centered) Universe
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Figure 2.2  The Concept of Absolutes

Figure 2.2A

Aristotle might say that a post on the Earth is absolutely at rest in the universe, at an absolute place on the Earth’s surface. 
The wagon moves an absolute distance of A to B  from the post, and in the absolute direction from A to B. 

Figure 2.2B

The 19th century followers of Newton might also say that there is an absolute place (A1) absolutely at rest in absolute space 
from which the absolute motion (velocity) of the Earth (from A1 to B1) can be measured in the absolute direction from A1 to 
B1, and over the absolute distance of A1 to B1. Perhaps the time interval that it takes for this absolute motion of the Earth from 
A1 to B1 is also absolute.

A B
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B1

A B
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Chapter 3  

TECHNIQUES AND CONVENTIONS OF MATHEMATICAL MEASUREMENTS 

During the 17th century, the positions, relative distances, and motions of bodies in 
space were defined and illustrated by Cartesian coordinates.  When theoretically 
attached to the eyes of an observer, these mathematical coordinate systems 
(plus a hypothetical clock) were called “frames of reference.”  Observers at 
different positions have different perspectives of the relationships between 
material objects.  The attempt to mathematically measure and relate different 
“perceptions” of the same event was sometimes called “Relativity.” 

In this chapter we shall discuss some of the major classical techniques and 

conventions that were invented over the centuries to mathematically describe and 

measure physical phenomena.  Many are still applied and referred to by theoretical 

physicists and pure mathematicians, as we shall discover throughout this treatise. 

A. Positions, Coordinates, Frames & Motions

Ancient Egyptian land surveyors first developed the practical rules of space 

measurement and geometry by trial and error.  Then, about 300 BCE, Greek scholar 

Euclid formalized the empirical concepts of geometry (based primarily on points, 

straight lines, triangles, and circles) into a system of mathematical axioms in order 

to measure land and construct buildings.  It became known as “Euclidean 

Geometry” 1 (Goldberg, pp. 7 – 9).  Another reason for such measurements was to 

determine the position of a material object or a physical event (i.e. a battle) in order 

to locate and 

1 Euclid’s treatise on mathematics was entitled:  the “Elements.”  The geometry that it described 

“originated from observational data and practical experience”  (Logunov, p. 5).  “The widespread use of 

Euclidean geometry was a measure of the truth of Euclidean axioms”  (Goldberg, p. 68). 
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describe it with precision.2 

The term “position” may be defined as a specific material point in space at a 

specific instant in time.  The concept of “position” implies the measurement of distance 

from a tangible body of reference (such as a post on the surface of the Earth) to a 

material object or physical event  (Figure 2.1A).  “To establish the distance between two 

points on a rigid body [i.e. Earth]…is the basis of all measurement of length”  (Einstein, 

Relativity, p. 6).  With regard to the measurement of material objects, Newton assumed 

that the concept of length or distance had a definite physical meaning, vis. that a 

yardstick had the same physical length for all observers regardless of their relative 

positions, visual perspectives or states of motion3  (Einstein, Princeton, 1922, pp. 25, 

26).  “Every description of events in space involves the use of a rigid body to which such 

events have to be referred”4  (Einstein, Relativity, p. 9).  Such rigid body is often called a 

“body of reference.” 

Newton faced the theoretical problem of describing positions and motions of 

material objects in empty space where there was no stationary body or place of 

2 The Earth was first measured (a process called “geodesy” by the early Greeks) depending upon the 
number of a man’s paces or by the length of a chain or rod.  Later it was measured by exact units (meters 

and yards).  Time was originally measured by night and day, the phases of the moon, the seasons, and 

sundials.  Later it was measured by exact units (seconds and hours)  (Born, pp. 5 – 6). 
3 In other words, for Newton the physical length and other physical dimensions of a rigid object were 
invariant properties of that object.  The author asserts that this is a correct concept.  On the other hand, 

Einstein (in 1905) challenged this assumption and conjectured (as a cornerstone for his Special Theory) 

that relative linear motion changes the physical linear distances on one moving object when viewed by an 

observer on another object moving linearly at a different velocity  (Einstein, 1905. [Dover, 1952, pp. 41 – 

42]).  However, as we shall discover in Chapters 26 and 28, Einstein’s “Relativity of Distance” concept was 

only an illusion based on Einstein’s dubious techniques of measurement. 
4 In Chapter 22, we will discuss why this statement by Einstein has no real meaning with regard to the 
point of emission of a ray of light in space, and its velocity of transmission at c relative to such point of 

emission. 
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reference.  How could he physically or mathematically describe the position of a 

material body, its uniform inertial motion, its accelerated motions, its velocity or its 

trajectory, without some fixed place or point of reference?  Newton’s solution of 

expediency was to merely postulate an immovable place of reference, “absolute space,” 

which theoretically was absolutely at rest5  (Chapter 2).  Unfortunately, this artificial 

solution caused many theoretical problems for physics during the next three centuries.6 

During the early 17th century, French philosopher René Descartes (1596 – 1650) 

devised a simple system to abstractly describe and illustrate on a piece of paper the 

position of a point or an event in space.  He used a grid of rectilinear intersecting lines.  

Each line on the grid was assigned a different number, and the point where any two 

lines intersected was called a “coordinate.”7  (see Figure 3.1A).  The origin or zero point 

on the grid played the part of a body of reference.  It was the point of reference to 

which all coordinates referred  (Goldberg, p. 73).  

Descartes marked the position of a material object or physical event on this grid 

by determining its three spatial distances or dimensions (width, length, and height) from 

the zero point of reference.  These dimensions are represented by three perpendicular 

spatial coordinate axes:  x, y, and z.8 He depicted the distance between points 

(positions) by other lines  (Harrison, p. 126).  This abstract graphical method of location 

5 Newton also referred to absolute space as “mathematical space.”   
6 For example, D’Abro concluded that this invalid postulate by Newton “rendered inevitable a belief in 
some real absolute medium, space or the ether, from which rotation and acceleration would have a real 

meaning”  (D’Abro, 1950, p. 111). 
7 It was German scientist Leibniz who first called these intersections “coordinates.”   
8 Another example of coordinate axes are the lines of longitude and latitude on a map measured from 
arbitrary zero points of reference on the Earth’s surface and used to designate positions, places and 

events on the surface of the Earth. 
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and measurement became known as “Cartesian coordinates.”9 

Cartesian coordinates can be used to measure two-dimensional distances 

between two points on a plane (i.e. on a football field), usually by means of the 

Pythagorean Theorem  (Figure 3.1A).  Likewise, Cartesian coordinates can be used to 

measure three-dimensional distances in space by determining the magnitudes of the 

three spatial coordinate axes (x, y, and z) relative to the zero point, and then computing 

the distance from the zero point to the material object or physical event (P), again by 

means of the Pythagorean Theorem10 (Einstein, Relativity, pp. 6 – 9; see Figure 3.1B). 

When the origin (zero point) of a coordinate system is theoretically connected to 

the eyes of a fictional observer, then the coordinate system can mathematically be 

called the “frame of reference for such observer11 (Young, p. 78).  According to 

mathematical theory, every observer in the universe has an imaginary system of 

Cartesian coordinates (with a set of x, y, z axes) rigidly attached to his eyes.  This fiction 

of a personal coordinate system theoretically enables the observer to geometrically 

determine the position and distance of any other body or event in space relative to his 

eyes  (Ibid).   

Unfortunately, the term frame of reference (or reference frame) is often used 

9 “In modern physics, coordinate systems are nothing but a useful fiction”  (Jammer, 1954, p. 98).  The 
abstract representation of points and figures in space by coordinates and their analysis is called “analytic 

geometry.”  Later, geometrical structures were described by algebraic symbols and equations (a process 

now called “algebraic geometry”). 
10 Thus, Descartes extended the Pythagorean Theorem to three dimensions  (Harrison, p. 134).  Such 
three-dimensional distance measurements can be made either directly (by rigid measuring rods) or 

indirectly by instruments or estimations. 
11 Mathematically, bodies and moving bodies are referred to as “frames.”  A “reference frame” is a 
fictional mathematical construct, which is composed of a rigid coordinate system with a hypothetical 

observer or measurer making space and time measurements from its zero point of origin  (Rohrlich, p. 20; 

Figure 3.2). 
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indiscriminately and interchangeably to mean several very different things.  For 

example, it can mean a system of coordinates, the visual perspective of a human 

observer, a distant object that the observer or measurer is referring to for 

measurements, or something with a unique or specific velocity.  In Special Relativity, a 

frame of reference is the mathematical representation of a material body of reference 

in motion with a specific velocity, which moving body can contain an infinite number of 

spatially separated observers or measurers, each with his own clock.  All of these 

different meanings can become very confusing. 

The frame of reference of an observer may be stationary relative to the position 

of an object or an event, or it may involve a relative change of position—by the object, 

by the event, and/or by the observer.  This relative change of position, especially if it is 

continuous, is usually referred to as ‘motion’  (see Memo 3.3).  When a time scale or 

other method for measuring an instant or interval of time (i.e. a clock) is added to the 

coordinate system, the motion or relative change of position of a frame over time can 

be mathematically described. 12 

How can we graphically illustrate the motion of a material point or body on a 

system of coordinates?  First, we must determine the successive positions of the body at 

successive specified times  (Born, pp. 16 – 17).  To do this, we must change the x-axis of 

the coordinate system to represent the distance (d) traveled by the body, and we must 

12 Thus “motion” can mathematically be defined as the change of the position of a rigid body during an 
interval of time, as measured by an observer at a particular position with a particular frame of reference 

(Oxford Dictionary of Physics).  Motion can also be described as the “translation” of a body from one 

position along a straight line to another position  (French, p. 67). 

50 Chapter Three



change its y-axis to represent an interval of time elapsed (t)  (Ibid, p. 18).  We then plot 

each successive position of the moving body as a point for each successive interval of 

time.  By connecting the points a line is created which represents and illustrates the 

motion of the moving body.  In this way we can abstractly illustrate various different 

types of motion  (Ibid, pp. 16 – 17; Figure 3.2).    

 Coordinate systems can be used to analyze the motions of matter in the 

abstract or with regard to their causes; in other words, by kinematics or dynamics.  

“Kinematics” is the study of abstract geometrical motions of bodies, without 

consideration of their causes (i.e. a force).  “Dynamics” is the study of motion with 

regard to its causes, i.e. the magnitudes of force, mass, and time which result in the 

acceleration, velocity, or momentum of a body (Folsing, p. 178). 

The motions of bodies may be characterized by their magnitudes  (Memo 3.3).  

The “speed” of a body is the rate of its motion…the distance a body moves from one 

position to another, divided by the time elapsed.  The “velocity” of a body (or a ray of 

light) expresses its speed in a certain direction13 (Goldberg, p. 33).  When the rate of 

speed of an object is uniform or constant and in the same rectilinear direction, this can 

be called a ‘uniform rectilinear velocity’14 (see Figure 3.2B).  A uniform rectilinear 

velocity may result from a continuous force, such as where a locomotive is needed to 

propel a train down a straight track at a constant speed in order to overcome friction 

13 Speed is called a “scalar” quantity, because only the magnitude of a body’s speed is important.  Velocity 

is called a “vector” quantity because the direction of the body is also important  (Goldberg, p. 33). 

14 Galileo was the first person to realize that “a uniform velocity is a constant rate of change of 

position”  (Born, p. 7).

51 Chapter Three



and the Earth’s force of gravity.  However, in empty space, far from gravity and friction, 

this continuous application of force is not necessary to maintain a substantially uniform 

rectilinear velocity.  This type of uniform rectilinear velocity of a celestial or other body 

in space (without the application of force) is known as ‘inertial’ motion  (see Figure 

4.1A).  Because Special Relativity is based upon “inertial motion” (with or without the 

application of force), inertial motion will become very important for our later 

discussions. 

When either the rate of the speed or the direction (orientation) of a body’s 

uniform velocity is changed (vis., by another force), this changed motion is known as 

“acceleration.”15 Accelerations may be “uniform,” such as a train uniformly increasing 

its speed down a straight track (, or the uniform circular orbit of a body 

(Figure 3.4C1), or the constantly increasing gravitational acceleration of a body falling 

toward Earth16  (Figure 4.1B).  Accelerations may also be varied or arbitrary, such as the 

herky-jerky motions of a roller coaster  (Figure 3.2D). 

Motions of bodies may also be characterized by their orientations -  their 

directions of motion.  For example, “rectilinear” or “translational” motion is where a 

body moves or “translates” in a straight line from one position to another17 (Figure 

3.4A).  “Curvilinear” motion is where a body moves from one position to another in an 

arc  (Figure 3.4B).  “Orbital” motion is where one body moves around another body in a 

15 Mathematicians often refer to “deceleration” (a decrease in speed or velocity) as “acceleration in a 
negative direction.”  (Figure 3.2E). 
16 Again, Galileo was the first person to realize that “a uniform acceleration is a constant rate of change of 
velocity”  (Born, p. 7). 
17 The mathematical term “translation” means:  “Motion of a body in which all the points in the body 
follow parallel paths”  (Oxford Dictionary of Physics). 
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circular, elliptical or arbitrary path  (Figure 3.4C).  “Rotational” motion is where all points 

on a body rotate or revolve around the body’s own axis  (Figure 3.4D).  The motion of 

the Earth through space exhibits a combination of all of the above described motions, 

orientations and trajectories at the same time:  relative to its own axis, and relative to 

other planets, the Moon, the Sun, other stars, the core of the Milky Way Galaxy, and 

other galaxies. 

B. Trajectories, Perspectives, Perceptions, & Transformations

What is a trajectory?  It is usually described as the path of a moving object, such 

as a baseball in flight.  The trajectory of an object may be more specifically described as 

the continuance over space and during time of the three-dimensional coordinate 

positions of such object as perceived or measured by an observer.   

The trajectory of any moving terrestrial body will appear to be different for each 

observer, depending upon such observer’s unique position and visual perspective 

relative to such moving body.  For example, a baseball slugger views the curved 

trajectory of his home run ball to be in a rectilinear orientation relative to his unique 

position and visual perspective in the stadium (see Figure 3.5A). When other observers 

choose different unique positions in the stadium, their visual perspectives, their mental 

perceptions and their frames of reference concerning the trajectory of the home run 

ball will necessarily be quite different  (Figures 3.5B, 3.5C and 3.5D).   

Does this mean that the physical laws of motion for the ball, during its flight from 

the batter to the bleachers, are different for each individual observer?  Of course not.  

There is only one motion of the baseball, and this motion does not vary because of  
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different observers watching or measuring it.  Only each observer’s unique visual 

perspective, perception and coordinate description of such motion (its trajectory 

relative to the observer’s eyes and his unique position) varies  (see Rohrlich, pp. 20 – 

21).   

These simple concepts and facts will become critical when we consider and 

analyze Special Relativity in Part II of this treatise.  Why?  Because Einstein claimed ad 

hoc that his dubious methods of measurement from one moving body to or from 

another distant moving body caused the length of a meter rod to become shorter or 

contracted (possibly to zero length) on the distant moving body, and also caused the 

duration of the time intervals on such distant moving body to shorten (possibly to zero 

duration)  (Figure 3.8 and Chapters 26 & 28)  Later Einstein even claimed that such 

dubious perceptions and measurements caused the magnitude of the mass of the 

distant moving body to increase (possibly to infinity)18  (see Chapter 31). 

Now let us return to the discussion of perspectives, perceptions, and 

trajectories.  What if the observers are also moving relative to the trajectory of the 

moving baseball?  Each moving observer at different changing positions relative to the 

moving baseball merely has different visual perspectives, different changing perceptions 

and different coordinate descriptions of the same event…the same motion of the 

baseball  (Rohrlich, p. 20).  Algebraic19 equations that mathematically relate two 

18 Einstein also claimed ad hoc that (based on his measurements) a light ray had one velocity with respect 
to a stationary object, and a greater or lesser velocity with respect to a body that was moving linearly 
toward or away from the light ray  (Einstein, Relativity, pp. 22 – 23).  
19 What do we mean by the words “algebra” and “algebraic?”  See Memo 3.6. 
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different coordinate descriptions of the same (or an identical) event are called 

“transformation equations”  (Goldberg, p. 74).  The different coordinate descriptions of 

the same event that we have been discussing obviously result from the different visual 

perspectives and perceptions of various observers or the same moving observer.  On the 

other hand, some different coordinate descriptions that we will later discuss in Special 

Relativity result from Einstein’s creation of distorted transformation equations and 

Einstein’s misapplication of such distorted transformation equations to physical 

phenomena.20   

As a further example of such different perspectives, perceptions and different 

coordinate descriptions of the same event, assume that a stone is dropped from a 

uniformly and rectilinearly moving railway carriage onto the straight railway 

embankment below.  In 1916, Einstein asserted that:  

“The stone traverses a straight line relative to a system of co-ordinates rigidly 
attached to the carriage, but relative to a system of co-ordinates rigidly attached 
to the ground (embankment) it describes a parabola. With the aid of this 
example it is clearly seen that there is no such thing as an independently existing 
trajectory (lit. “path-curve”) but only a trajectory relative to a particular body of 
reference”21   (Einstein, Relativity, p. 11;  Figure 3.7).  

The falling stone in Einstein’s above description is merely an example of the 

stone’s combined inertial motion and gravitational fall in a parabolic motion (Figure 4.1), 

expressed in terms of each observer’s different visual perspectives, perceptions and 

Descartes’ coordinates.  The so-called “straight line” vertical coordinate trajectory 

20 For example, Einstein misapplied the Galilean transformation equations to light and misinterpreted the 
results  (Chapter 19).  Then he derived and applied the radical distorting Lorentz transformation equations 
to light in order to attempt to rectify and justify the mischief that he had created.  Both of these 
transformation equations will become critical to our later discussions.   
21 But see the note and question at the bottom of Figure 3.7. 
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described in Einstein’s above example is best referred to as an illusion.22 As rationalized 

by Born, the “stone falls…along a vertical [path] that is moving with the [carriage].  

(Born, p. 69).   

Why did Einstein describe this example of two different observers with different 

visual perspectives who perceive different trajectories for the same motion?  It certainly 

could not have been for the reason that he suggested, because Einstein’s Special Theory 

has nothing to do with different perceived trajectories for the same motion.23   

Einstein’s real reasons for describing the above example so early in his book 

Relativity were obviously quite different.  His example attempts to establish certain 

mindsets for his readers with respect to his later Special Relativity concepts, analogies 

and rationalizations.24  First of all, Einstein is suggesting that the relative motions (of the 

passenger on the train, the falling stone and the observer on the embankment) by 

themselves can affect each different observer’s perceptions, mathematical descriptions 

and coordinate measurements of the same event.25  Secondly, for his Special Theory, 

22 From the perpendicular perspective of the eye of observer No. 1 standing on the embankment, the 
combined (inertial and gravitational) parabolic motion of the stone was obvious  (Figure 3.7).  But the 

observer No. 2 on the carriage perceives a different trajectory.  From the vertical perspective of the eye of 
observer No. 2 on the uniformly moving carriage, the stone moves uniformly forward substantially at the 
same velocity as such observer’s eye (because of the horizontal inertia of the stone) as it also falls 
downward toward the embankment.  So such observer’s moving eye watching the moving stone fall 
always sees the stone directly below his co-moving eye as if the stone was falling straight down.  The 
resulting “straight line” vertical coordinate trajectory is a visual illusion.  Einstein inferred that such 
different trajectories were solely the result of relative motion, which of course is nothing more than a 
continuous relative change of position. 
23 Instead, Special Relativity has to do with two different measurements of lengths and time intervals for 
one motion of an object  (see Chapters 26 and 28). 
24 It should be realized at this early juncture that Einstein seldom made any statement concerning physics 
unless it furthered his agenda for one of his theories. 
25 But if a slow motion movie was taken of the events from either frame of reference, then everyone 
would realize exactly what was happening. 
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Einstein needed two different observers (measurers), each with a different uniform 

rectilinear relative motion and each with a different frame of reference (coordinate 

system).26  His above example provided all of these requirements.   

But above all, what Einstein specifically suggested with his above example was 

that different observers on different inertial bodies (i.e. observer No. 2 on the train and 

observer No. 1 on the Earth) with different inertial velocities can make different 

coordinate measurements of the same motion of an object entirely by reason of their 

relative velocity  (see Figure 3.7).  In effect, Einstein’s above example was a preview of

Special Relativity; an early artificial analogy that attempted to indoctrinate his readers 

with misleading ideas that might confuse them into believing that his later meaningless 

relativistic concepts, i.e. the Relativity of Length, were at least plausible.   

In Einstein’s relativistic concept (called the Relativity of Length), the engineer in 

the detached engine (which is moving at a different uniform velocity than the carriage) 

theoretically cannot simultaneously plot the time coordinates for the coordinate 

positions of the front of the carriage and of the rear of the carriage by the hand and eye 

method  (Figure 3.7; Resnick, 1992, pp. 480 – 481).  Therefore, the engineer must plot 

each time and position coordinate separately.  According to Einstein, another reason for 

this physical inability is that the light from the rear of the carriage takes a longer time 

interval to reach the engineer’s eye than the light from the front of the carriage.   

Theoretically, these physical inabilities will cause mathematical measurement 

26 Throughout his theories, Einstein equates the concepts of reference frames and coordinate systems. 

For Einstein, they are identical. 
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problems for Einstein.  During the time interval between each plotting, the carriage and 

the engine will have changed their relative positions (because of their different 

velocities) so that the plotting of the second coordinate position will be different than if 

the engineer and the carriage were relatively at rest.  Thus, claimed Einstein, the 

physical length of the carriage is entirely relative for the engineer and it depends upon 

the relative velocity of the two moving bodies (in other words, their reference frames) 

and the time interval between such coordinate measurements27  ( Figure 3.7).

Stated in a different way, the coordinate descriptions for the length of the 

carriage will be different for the engineer’s delayed visual coordinate estimates of 

length than for the observer on the carriage who physically measures its length with a 

rigid meter rod.  Therefore, there are two different coordinate descriptions and 

measurements for the length of the same moving object.  Einstein’s artificial “solution” 

for this concocted mathematical problem of measurement was to relate such different 

coordinate measurements for the same event with his radical Lorentz transformation 

equations.28  The Lorentz transformation equations, in turn:  1) distorted Einstein’s 

inexact distant moving measurements so that they became mathematically identical to 

the measurements of the observer on the carriage, and  2) algebraically produced all of 

the bizarre mathematical consequences of Special Relativity, including the absolute 

27 In short, the engineer (in his moving coordinate system) cannot physically, by Einstein’s sequential 
coordinate method of measurement, measure the correct (stationary) physical length of the moving 

carriage in its differently moving coordinate system. 
28 The Lorentz transformation equations were invented by Dutch physicist H. A. Lorentz during the 

period 1899 – 1904 in an ad hoc attempt to mathematically rationalize the Michelson & Morley paradox

and other paradoxes caused by the ether theory.  We will discuss these subjects in detail in Chapters 9 – 

12, 15 and 16. 
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velocity of light at c, length contraction, time dilation, increase in mass with velocity, 

etc., which Einstein needed for his Special Theory.  “Technically, the whole of the special 

theory is contained in the Lorentz transformations”  (Bertrand Russell, 1927, p. 29).   

It may be difficult for the reader to believe at this point in our story, but these 

theoretical and technical inabilities to make simultaneous mathematical coordinate 

measurements for both ends of a moving object in 1905 were the basic mathematical 

premise and rationalization for all of Einstein’s contrived relativistic theories of 

measurement29  (see Chapter 28).  They were also the primary mathematical 

justification for his entire Special Theory.30 

Why are we even discussing the ancient concepts of coordinates, frames of 

reference, transformation equations, relativity, and the like in this chapter?  Because 

they are all man-made conventions that were invented during centuries past in order to 

physically and mathematically describe and understand the positions, motions, 

relationships and measurements of material bodies in space and during time. 31 

Antiquated as these mathematical conventions may be, they are all necessary for a basic 

understanding of Einstein’s Special Theory of Relativity as well as other theories and 

mathematical concepts that we will discuss in later chapters.  

29 In addition, Einstein asserted that such inability to simultaneously measure the instant of time for such 
coordinate positions also meant that time was entirely relative for the engineer.  This concocted 

reciprocal concept was called the Relativity of Simultaneity, or the Relativity of Time  (Chapters 26 and 

28). 
30 One might ask:  What do Einstein’s physical inabilities to make exact measurements by hand and eye 
coordinate plottings in 1905 have to do with physics in the 21st century?  The answer is:  nothing. 
31 It should be emphasized that the aforementioned concepts of coordinates, frames of reference, 
transformations and relativity are merely abstract mathematical conventions invented for purposes of 

mathematical description and theoretical measurement.  Whereas, the concepts of positions, a body of 

reference, rigid measuring rods, trajectories, changes of position over time (motions), distances (lengths) 

and perspectives are all observed, empirical and physically real. 
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Figure 3.1  Cartesian Coordinates Along With The Pythagorean 
Theorem Geometrically Measures Distances
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Sources:  Harrison, p. 126; Einstein, Relativity, pp. 6-8; Born, p. 8

Figure 3.1A  Descartes’ System of Coordinates Showing a 
Two-Dimensional Measurement on a Plane

To determine the position of a body or event (E2) on a two-dimensional plane (i.e. the surface of 
the Earth), the distance (a) is measured along the X axis (length). The distance (b) is then 
measured along the Y axis (width). The distance or length (L) between event E1 (a point, event 
or body of reference on the Earth) and event E2 (the body or event in question) is measured and 
computed by applying the Pythagorean theorem:  a2 + b2 =  L2.  The Z axis is only used for three 
dimensions. 
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Figure 3.1B  Three-Dimensional Measurement in Space

To determine the position of an object or event (E) in three-dimensional space, the measurement 
of distance (c) along the Y axis (height) must also be made. Then the distance or length (L) from 
O to E can be determined by applying the Pythagorean theorem:  a2 + b2 + c2 = L2.
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MEMO 3.3 

What is the difference between the following concepts:  motion, speed, velocity, acceleration, inertial motion, 
relative motion, relative velocity, displacement, and relative displacement? 

Motion is “the passage of a body from one place to another.”  (Webster’s Dictionary, p. 886) 

Speed is “the rate of movement or motion.”  (Id., p. 1288)  Specifically, ‘speed’ is the distance that a 
body moves from one position to another position, divided by the time elapsed:  S = d/t. 

Velocity is “the rate of change of position [of a body] in relation to time…in a particular direction.”  (Id., 
p. 1479)

Uniform rectilinear velocity is where the speed of a body is constant in the same rectilinear direction. 

Acceleration occurs when the speed or the direction of a body’s velocity is changed. 

Inertial motion (in classical physics) is where the uniform rectilinear velocity of a body does not result 
from an apparent force.1 

Relative motion is the motion of one body relative to the motion of another body. 

Relative velocity is the rate of change of position of one body (or thing) in a particular direction as 
compared to the rate of change of position of another body (or thing) in its particular direction. 

Displacement is “the difference [in distance] between a later position of a thing and its original 
position.”  (Id., p. 396) 

Relative displacement is the distance of displacement of one body or thing relative to another body or 
thing. 

1 In Special Relativity inertial motion may result from a force. 
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Figure 3.5  Different Observed Trajectories for the Same Motion
How is the motion (trajectory) of a home run baseball perceived by different 
observers at different positions (locations) with different perspectives and frames 
of reference?

Fig. A  From the position 
            of the batter

Fig. B  From the position 
            of the spectator to
            the far right of the 
            batter

Fig. D  From the position of the 
            man in the blimp almost
            directly overhead

Fig. C  From the position
            of the spectator to
            the far left of the
            batter



MEMO 3.6 

What is meant by the words ‘algebra’ and ‘algebraic’?  To the layman or non-

mathematician, they mean that branch of mathematics which originated in Babylonia 

(around 1600 BCE) and in which one learns to calculate an unknown quantity with 

abstract variables and negative values instead of just the positive numbers of arithmetic.  

(E.B., Vol. 1, p. 607)  The word ‘algebraic’ may also mean the substitution of symbols or 

letters for concepts in order to understand or express by mathematical formulas or 

equations more clearly and simply the relationships between such concepts. 

On the other hand, with respect to the 19th and 20th century pure mathematician 

or scientist, the word ‘algebraic’ also means and involves the sophisticated theoretical 

study of abstract mathematical structures (such as fields, lattices, and vector spaces, 

etc.) that are constructed with complicated mathematical axioms (i.e. formal rules of 

operation and defined relationships) often in multiple theoretical dimensions.  (see Id., 

pp. 607 – 608)  This highly theoretical, abstract and axiomatic point of view continues to 

this day. 

In any event, it is essential with all forms of algebra “that the 

calculations…involve only a finite number of quantities and end after a finite number of 

steps.”  (Id., p. 607)  Therefore, the concepts of ‘infinity’ and ‘eternity’ have no place in 

algebra. 
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Figure 3.7  The Trajectory of a Stone Falling from a Moving Train, as Perceived by the 
Eyes of Different Spatially Separated Observers Located at Different Positions
a. Relatively stationary observer 1 on the embankment perceives the trajectory of the stone as a parabola
(a).
b. The man (observer 2) dropping the stone from the carriage moving at v1 perceives its trajectory as vertical
(b).
c. The engineer (observer 3) in the detached engine moving at v2 may perceive a somewhat different trajectory

of the stone than observer 2.

Why?  Because each observer has a different position, a different visual perspective and perception, and a 
different relative motion; in other words, a different frame of reference.

All of the above spacially separated observers also perceive a slightly different instant in time that the stone leaves the man’s 
hand (at 2), because of the slightly different distance/time interval delay of light from the stone to each observer’s eyes. 

[Note: Is a body of reference really necessary for the stone’s trajectory? If the stone 
was a luminous object and was dropped in the pitch black of night, all of such observers 
would still perceive the same trajectories of the luminous stone even though they could 
not observe the moving train or the embankment. In this situation, there would be no 
body of reference other than the stone.]
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Partial Source:  Einstein, Relativity, p. 11



Figure 3.8  Different Perspectives and Measured Lengths of the Same 
Pole A by Various Distant Observers

Each observer (A, B, C & D) standing next to a telephone pole would measure its length with his meter rod to be 10 meters 
long. Observer A properly measures the length of pole A to be 10 meters long with his meter rod. But distant observer B with 
a different perspective would estimate that pole A was only 6 meters long, distant observer C with a different perspective 
would estimate that pole A was only 3 meters long, and distant observer D with a different perspective would estimate that 
pole A was only 1.5 meters long.  Likewise, a driver in car E with a different persepctive would estimate the length of pole A 
to be greater at position 1 than later at distant position 2.F.N.

Are all of these estimated measurements of the length of pole A the real length of pole A?  Of 
course not.  All of such distant estimates of length are merely each observer’s perception of 
length depending upon his unique perspective.  (see Chapter 3)

F.N.  The relative velocity v of observer E has nothing to do with his 
perspective or his estimated length at either position 1 or 2.
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Chapter 4 

INERTIA, NEWTON’S THREE LAWS OF MOTION, AND COVARIANCE 

Galileo discovered the empirical relationships of gravitational acceleration and 
the phenomena of inertia.  Later, Newton described his three laws of motion, and 
his law of gravitational attraction.  When applied on any inertially moving body, 
Newton’s second law of motion (F=ma) is invariant, and the values of its variable 
components (F, m, a) are algebraically “covariant.”     

A. Gravitational and Parabolic Motion, Inertia and Inertial Motion

Galileo Galilei (1561 – 1642) “was trained in the medieval Aristotelian tradition”  

(Goldberg, p. 22).  Aristotle had conjectured that “heavy objects fall down faster than 

light ones”  (Gamow, 1961, p. 35).  In order to test Aristotle’s conjecture, Galileo (in 

1589) took a light cannonball and a heavy cannonball to the top of the Leaning Tower of 

Pisa and simultaneously dropped them.  To everyone’s amazement they appeared to hit 

the ground at the same instant  (Figure 4.1A).   

Both of such objects appeared to go faster and faster as they fell.  The inquisitive 

Galileo wanted to know what relationship governs this motion.  So in order to dilute or 

slow down the fall of a ball, he rolled it down an inclined plane  (Gamow, 1961, p. 35; 

Figure 4.1B).  After several years of trial and error, in about 1604, Galileo finally 

discovered the mathematical relationship of gravitational acceleration near the surface 

of the Earth.  The total distance covered by a free-falling terrestrial object “during a 

certain period of time” is proportional to the square of that time. (Ibid, p. 36; see Figure 

4.2A). 

As a by-product of these and similar experiments, Galileo also discovered (in 

about 1608) the law that governs the path of a projectile near the surface of the Earth 
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(Cohen, 1960, p. 212; Figure 4.1C).  The trajectory of a projectile has two independent 

components (Gamow, 1961, p. 39), “a vertical component that follows the law of free 

fall (just as if there were no horizontal component) and a horizontal component of 

forward motion that is uniform (just as if there were no vertical component)”  (Cohen, 

1960, p. 212).  The distance of the horizontal component is proportional to the time 

elapsed1  (Ibid, see Figure 4.2B).  The combination of these components forms a 

parabola with yet a third distance traveled2 (see Figure 4.2C).  These experimental 

conclusions also contradicted Aristotle who conjectured that an “object moves only as 

long as it is being pushed and will stop as soon as the force disappears”  (Gamow, 1961, 

p. 42).

Thus, Galileo demonstrated and concluded that terrestrial objects (such as 

wagons) and projectiles (such as arrows and cannonballs) do tend to continue in motion 

through space or along the ground even after the force has been withdrawn.3  He called 

this theoretical phenomenon of continuous uniform rectilinear motion of matter 

without applied force, “inertia” or inertial motion.4 

According to Aristotle’s point of view, a stone released from the top of the mast 

1 Galileo demonstrated the path of an arrow, the path of a fired cannonball, and the path of any other 
spherical projectile on a wide slightly inclined plane, sometimes called a ‘wedge’  (Cohen, 1960, p. 112; 

Figure 4.1C). 
2 By 1609, Galileo had mathematically confirmed such parabolic motions  (Cohen, 1960, p. 212).  Galileo’s 
mathematical language was geometry.  “He compared speed to speed, position to position, time to 

time…”  Algebra did not become popular until the 18th century  (Goldberg, p. 22). 
3 On Earth such motion gradually slows to a stop because of the resistance of the air and the friction of a 
surface.  On the other hand, in empty space the object will a priori coast at the same velocity and in a 

straight line (although slightly curved due to the distant forces of gravity), possibly forever.   
4 But Galileo’s concept of inertial motion did not continue in a straight line forever.  Rather, it was limited 
to straight segments and segments that curved at great distances, because Galileo could not grasp the 

concept of spatial infinitely  (Cohen, 1960, pp. 117 – 119, 122). 
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of a sailing ship will fall vertically down and land close to the stern of the ship.  By the 

end of the 16th century, several people had actually tested Aristotle’s conjectures and 

found that the stone instead falls to the base of the mast 5 (see Figure 5.1).  However, 

no one could explain why this paradox occurs.  No one, that is, except Galileo after 

1608. 

The reason for the paradox was the physical phenomenon of inertia and the 

resulting inertial motions of moving objects. 6 Objects on the surface of the Earth which 

share a common lateral inertial motion, such as the ship, the man on the mast, and the 

stone, maintain this common lateral inertial motion relative to the Earth.  Even when 

the force is withdrawn, and they become physically detached from one another, like the 

falling stone.  The detached stone also tends to accelerate downward toward the Earth 

with a parabolic trajectory due to the forces of gravity. 

Why does the falling stone share the common lateral inertial motion of the man 

on the mast and of the ship?  One reason is that the lateral motion is perpendicular to 

the force of gravity; therefore, there is no opposing force in the lateral direction, so 

(ignoring the effects of air) inertial motion is sustained.  Another reason is that they are 

all material bodies and have mass (m), similar velocity (v) and thus similar momentum.  

After the force on the stone is withdrawn (by the man dropping it), the stone continues 

to move inertially in common with the ship because of its material “momentum:”  its 

mass times its velocity (mv)  (Goldberg, p. 52).  On the other hand, a photon or a ray of 

5 We must assume that the effects of the air and wind on the stone are negligible. 
6 On or near the surface of the Earth, terrestrial inertial motion is usually lateral relative to the Earth’s 
surface, because of the downward force of gravity.  However, in the vacuum of space, far from 

gravitational influences, celestial inertial motion may occur in any direction.

62 Chapter Four



light theoretically does not have any mass, and therefore it cannot exhibit inertia, 

inertial motion, or lateral material momentum like the stone.  Such material concepts of 

mass, velocity, inertia, inertial motion, and momentum are all irrelevant to non-material 

light.7  

Descartes was one of the first philosophers to fully understand the concept of 

inertia and to extend it to the motions of heavenly bodies.  He theorized that a planet 

that continuously moves uniformly and rectilinearly (substantially in a straight line) does 

not require a force to maintain such motion  (Goldberg, p. 46; Cohen, 1960, p. 210).  

This is the classical law of celestial inertial motion (the persistence of motion without 

apparent applied force), which we observe as the perpetual motions of the planets, the 

stars, and the galaxies.8 

B. Newton’s Three Laws of Motion

Early in the Principia, Newton set forth three postulates that are commonly 

referred to as “Newton’s Laws of Motion.”  They explain both the kinematics (the 

abstract description of motions) and the dynamics (the relationship of kinematic 

motions to the forces and masses which cause them) of terrestrial and celestial motions. 

1. Newton’s First Law of Motion (the law of “inertia”) states:

“Every body continues in its state of rest, or of uniform motion in a right
[straight] line, unless it is compelled to change that state by forces impressed
upon it” 9 (Newton, Principia [Motte, Vol. 1, p. 13]).

7 We shall refer to this subject again in various chapters. 
8 However, the concept of celestial inertial motion without applied force is also an impossible idealization, 
because the gravitational forces of other celestial objects that produce orbital or curved motions are not 

taken into account.
9 Newton did not invent the concept of inertia, but he did refine it into its current form.  It had been 
thought about and discussed by Galileo, Kepler, Descartes, and other scholars for many years  (Goldberg, 
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Newton described inertia as the theoretical “state” of a body in equilibrium (where no 

net external force is acting upon it in any direction).10  Newton also defined inertia as 

the “innate force of matter…[its] power of resisting…”  (Ibid, p. 2).  In this regard, it can 

be asserted that the inertia of a body (its power or tendency to resist change in its state 

of motion or of relative rest) is proportional to its mass11  (see Cohen, 1960, p. 156).  

This concept is often referred to as the “inertial mass” of an object. 

However, unlike Galileo, who merely described the orbital motions of the 

planets as inertial, Newton asserted that such inertial motion must have constant 

direction of motion in a straight line as well as a constant magnitude (speed).12  In 

other words, Newton’s inertial motion must maintain constant “velocity,” because 

“velocity” is defined as the speed (constant rate of motion) of an object in a particular 

direction13  (see Goldberg, p. 33; and Figure 4.3A).  Although orbital motion is not 

rigidly inertial motion under Newton’s definition, the continuous almost uniform 

straight-line motion of certain heavenly bodies (such as the Sun and our Milky Way 

(MW) galaxy) can be approximated to be inertial motion.14 

p. 53).  Restated in modern terms:  when the net external force on a body is zero, its state of motion does
not change, and it is described as being in equilibrium  (see Young, p. 97).
10 The idea that inertial motion can be a “state of motion or a “state” of rest was asserted by both Galileo 
and Descartes  (Cohen, 1960, p. 216).
11 It also follows that bodies with the same quantity of matter (mass) have the same inertia  (Cohen, 1960, 
p. 157).
12 Although Galileo postulated that uniform motion on a “plane would be perpetual if the plane were of 
infinite extent” (Cohen, 1960, p. 117), he could not imagine this happening.  At great distances Galileo
imagined inertial motion to be curvilinear  (Ibid, pp. 119, 112, 124).  In effect, Galileo was really describing 
uniform momentum.
13 Newton had trouble describing his concept of celestial inertial motion relative to the nothing of empty 
space, so he merely postulated “absolute space” as an immoveable reference frame from which he could
describe motions  (Rohrlich, p. 52).
14 Is the motion of celestial bodies ever rigorously uniform straight-line inertial motion?  The answer is
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Newton’s first law also tells us whether or not a net external force is acting upon 

a body.  Why?  Because:  a)  by Newton’s definition, “inertial” means “uniform motion in 

a straight-line,” and  b)  if a body (i.e. a planet) moves in a curved path, then according 

to Newton’s first and second laws of motion, there must be net external “forces 

impressed upon it”  (see Goldberg, pp. 52 – 53; Young, pp. 95 – 97). 

German astronomer Johannes Kepler (1570 – 1631), who described the three 

laws of planetary motion in 1609 and 1618, also introduced the Latin word “inertia” 

(meaning ‘laziness’) to physics  (Cohen, 1960, p. 210).  Galileo described uniform inertial 

motion as where the increments of distance, time and speed “repeat itself always in the 

same manner”  (Ibid, pp. 88 – 89; Figure 4.3A). French philosopher Rene Descartes 

(1596 – 1650) first clearly described the phenomenon of inertia as a “state” in his 

unpublished book, Le Monde, (Cohen, 1960, p. 210; Goldberg, p. 53), and French 

scientist Pierre Gassendi (1592 – 1655) first published a description of the law, and he 

also tested it with experiments15 (Cohen, 1960, p. 211; Harrison, pp. 125 – 126).  Thus, 

Newton’s fully developed law of inertia was really a group effort. 

2. Newton’s Second Law of Motion (the law of “force and acceleration”) states:

“The change of motion [acceleration] is proportional to the motive force 
impressed; and is made in the direction of the right [straight] line in which that 

probably no.  A galaxy’s motion through space is about as close as one can get to idealized inertial motion, 
because its motion appears to be uniform and random, and it doesn’t seem to orbit anything. The Sun’s 
combined galactic motion and slightly orbital motion is also close to straight-line inertial motion, and yet 
it is ever so slightly curved, because each 200 million years or so the Sun circumnavigates the Milky Way 
Galaxy.  The Earth shares the Sun’s almost uniform straight-line motion at about 225 km/s relative to the 
core of the galaxy, but because of the Earth’s close proximity to the Sun, the Earth also orbits the Sun at 
30 km/s every 365 Earth days.  A priori, there can be no perfectly uniform and straight-line inertial 
motion, because the trajectories of all bodies are affected, more or less, by the gravitational attraction of 
other objects in the universe. 
15 Gassendi dropped rocks from the mast of a moving ship, and because of their inertia the rocks landed 
near the base of the mast, rather than toward the stern  (Harrison, pp. 125 – 126). 
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force is impressed”16  (Newton, Principia [Motte, Vol. 1, p. 13]).   

This law described the motion of a body that is not in equilibrium, vis., where a force is 

acting on the body and is not counterbalanced by another force.  Newton defined 

“impressed force” as “an action exerted upon a body, in order to change its state…”  

(Ibid, p. 2).  Galileo mainly talked about accelerations, not forces.  On the other hand, 

Newton stated and demonstrated that forces cause accelerations and in which 

direction.  Thus Newton explained why Galileo’s gravitational accelerations and Kepler’s 

planetary motions (accelerations) occur.   

Newton intended the term “change of motion” to mean “change in velocity” or, 

in modern terminology, “acceleration”  (Goldberg, p. 54).  Newton’s second law, in 

effect, states that the acceleration (a) of a mass (m) is in the direction of the 

continuous net force (F) applied to it and is proportional to such force17  (see Figure 

4.3B).  Therefore, F = ma18  (Young, p. 100).   

Newton also described another form of his second law that involved an impact 

or instantaneous (but not continuous) force, such as when a bat strikes a ball.  Upon 

impact, the ball or other projectile is initially accelerated in proportion to the motive 

force applied, and it gains momentum.  In space, far away from the Earth, the projectile 

will maintain a constant uniform rectilinear velocity, whereas near the surface of the 

16 It turns out that this second law was possibly first conceived and written down by Newton’s 
contemporary and sometimes adversary, Robert Hooke  (McCall, p. 4). 
17 The standard unit of measure for any force is now called a “Newton.”  One Newton is the magnitude of 
net force necessary to accelerate 1 kilogram (kg) of mass 1 meter per second per second  (Young, pp. 100 

– 101).  The standard unit of measure for any mass is now the “kilogram”  (Young., p. 100).
18 This modern algebraic form of Newton’s second law was created in 1750 by Swiss mathematician 
Leonhard Euler  (Gondhalekar, p. 94).  But, as we will explain in later chapters, Euler’s equation (F=ma) is

not rigorously correct on Earth because of resistances such as air and surface friction.

66 Chapter Four



Earth it soon succumbs to air resistance, and the downward force of gravity, and it 

decelerates.  According to Newton, his law of continuous force law (F=ma) was derived 

from this impact law 19 (Cohen, 1960, p. 184).   

Newton defined the “mass” (m) of an object to mean its “quantity of matter…its 

density and bulk [volume] conjointly”  (Newton, Principia [Motte, Vol. 1, p. 1]).  The 

greater a body’s mass, the more a body “resists” being accelerated, vis. having its state 

or direction of motion changed.  Empirically, it is observed that:  “If a force causes a 

large acceleration, the mass of the [accelerated] body is small; if the same force causes 

only a small acceleration, the mass of the [accelerated] body is large”  (Young, p. 100).  

Thus, the mass of a body is the quantitative measure of its power or force of inertial 

resistance, and the magnitude of mass is inversely proportional to the force applied to 

cause its acceleration:  thus, m = F/a20  (Ibid).   

Newton’s second law also empirically implies that the magnitude of acceleration 

of an object is inversely proportional to the mass of the accelerated object  (Zeilik, p. 68; 

Young, pp. 100 – 101).  Feynman agreed:  “a body reacts to a force by accelerating, or by 

changing its velocity every second to an extent inversely to its mass”  (Feynman, 1965, 

pp. 4 – 5).  Therefore, a = F/m.  How do we know this to be true?  Because (empirically) 

if you apply the same continuous force to two balls (m1 and m5) and one ball (m5) 

accelerates only one-fifth as far and as fast as the other ball (m1) during the same period 

19 Newton asserted that a given force (F  ) results in a certain acceleration (a  ) of a body (m  ), but in order 

to determine the velocity v of mass m at any instant (during such acceleration), we must also know the

duration of time (t  ) which such force has been applied.  Therefore, v = at  (Cohen, 1960, p. 155). 
20 Again, since “mass” is the quantitative measure of matter’s inertial force of resistance, the magnitude 

of a body’s mass is often referred to as its “inertial mass.” 
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of time (t), then a priori ball (m5) must have 5 times as much mass as ball (m1), and the 

magnitude of acceleration (a) of each ball is inversely proportional to the magnitude of 

its own mass  (Ibid; see Figure 4.3B).   

At the beginning of the Principia, Newton defined the “quantity of motion [as] 

the measure of the…velocity and quantity of matter conjointly”  (Newton, Principia 

[Motte, Vol. 1, p. 1]).  In other words, the term “quantity of motion,” as defined by 

Newton, means the “mass (m) times the velocity (v)” of a body, which since the time of 

Newton has been referred to as “momentum,” or p  (Goldberg, p. 52).  Thus p = mv.  

The more mass and/or velocity an object has, the more momentum it has, and 

therefore the more force which must be applied to accelerate it, slow it down, or 

change its direction of motion  (Ibid). 

It might be claimed that Galileo anticipated Newton’s second law in his projectile 

experiments, because they combine two independent forces (one impact, i.e. the 

propulsion of a cannonball) and (one continuous, vis. gravity) in two different directions, 

into the combined (uniform velocity and uniform acceleration) motion of a mass (a 

projectile), which results in a parabolic trajectory in a third direction  (Figure 4.2).  But 

Galileo never took the next step and synthesized these motions, forces, masses and 

accelerations into a generalized law. 

3. Newton’s Third Law of Motion (the law of “action and reaction”) states:

“To every action there is always opposed an equal reaction; or, the mutual 
actions of two bodies upon each other are always equal and directed to contrary 
parts”  (Newton, Principia [Motte, Vol. 1, p. 13]). 

Newton’s third law asserts that action and reaction motions (caused by force) 
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occur in equal (or equivalent) and simultaneous pairs, and in opposite directions.  When 

an impressed (applied) force accelerates an object in one direction (the action motion), 

an equivalent motion and force of reaction is created in the opposite direction.  This 

equivalent motion and force of reaction is exemplified by the backward “g force” that a 

passenger experiences during the acceleration and take-off of an airplane, the recoil 

when a person fires a rifle, or when a person on the ground pulls on a rope attached to 

a heavy wagon, the person lurches (reacts) toward the wagon but the heavy wagon only 

moves (reacts) slightly towards the puller.   

The impact force and acceleration motion of the relatively small mass of a bullet 

propelled out the barrel of a rifle is equivalent to the force and acceleration motion of 

the more massive rifle in the opposite direction.  For example, when a bazooka is fired, 

the explosion (force in the barrel) causes the action motion of the projectile out the 

front of the barrel and the equivalent reaction motion and force of the exhaust out the 

rear of the barrel  (see Figure 4.3C).  Because these opposite forces and motions are 

equivalent they offset each other, and the person who holds the bazooka does not feel 

any recoil; in effect, the bazooka remains in equilibrium. 

In the third part of the Principia, entitled, “The System of the World,” Newton 

described his law of the mutual gravitational attraction of all material objects:  all 

masses attract each other with a force that is proportional to each mass, and which is 

inversely proportional to the square of the distance between their centers.  Newton’s 

law of gravitational attraction is basically an application of his three laws of motion 
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working together with respect to the different masses of opposing bodies.21 

C. Covariance and Invariance

Newton’s second law of motion led to the classical mathematical concepts of 

“covariance” and “invariance”  (see Goldberg, pp. 80 – 81).  By the classical term 

“covariance,” we refer to a comparison between two different accelerating events, 

where the magnitudes of mass, force and/or acceleration are different, but the 

interaction between such different magnitudes demonstrates that each acceleration 

event is the result of Newton’s second law:  a = F/m  (Figure 4.4).  In other words, in 

mathematical terms, the magnitudes of the variables (F, a, m  ) change in such a way 

(“covariantly”) so that the algebraic form of Newton’s second law of motion (F = ma  ) 

remains “invariant” (it does not change) with respect to each different acceleration 

event.  As Goldberg expressed it,  “the quantities in the laws vary, each so that they 

leave the [algebraic] form of the law unvaried.”  (Ibid, p. 80)  There is also a geometrical 

analogy to classical “covariance” that might help to explain the concept  (see Figure 4.5). 

The covariance of the interaction between the different variable quantities (F, m, 

a) that invariantly results in the same fundamental law of motion (Newton’s second law)

is somewhat analogous to the various different visual perspectives of numerous 

observers with respect to the same motion of an object  (see Chapter 3).  Algebraic 

transformation equations must be devised in order to relate such very different visual 

21 In a treatise to follow this one, entitled the Relativity of Gravity, we shall fully discuss Galileo’s, Kepler’s 

and Newton’s laws of gravity, and Einstein’s attempt to supplant Newton’s law with a radical new ad hoc 

mathematical theory of gravity (curved spacetime), which he called “General Relativity.” 
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perspectives (or coordinate measurements) of the same motion or event, and likewise 

algebraic transformation equations have been devised to relate the interaction of such 

variable quantities which result in the same fundamental law of motion.  The algebraic 

transformation equations for such variables are:  F = ma, a = F/m and m = F/a.  When 

any two of these variables or magnitudes are ascertained, the third variable can 

automatically be computed  (Figure 4.4). 

There is also another form or set of transformation equations that relate the 

motions of the same mechanical experiment in two different inertial frames of 

reference, in order to demonstrate that Newton’s second law of acceleration is 

independent of the velocity of the inertial frame in which it is applied.  These 

transformation equations are called “Galilean transformations” and they are discussed 

in detail in Chapter 14.  Newton’s second law of motion remains algebraically 

“covariant” and the laws of mechanics remain mathematically “invariant” with respect 

to Galilean mathematical transformations  (Goldberg, p. 80 – 81). 

Newton’s second law only appears to retain the form F = ma (and it is only 

obviously and intuitively covariant) in inertial reference systems  (Lindsay, p. 290).  In 

accelerated reference systems, or reference systems with arbitrary motions (like a roller 

coaster), Newton’s second law appears to take different algebraic forms and becomes 

very confusing.  These functions of simplicity and intuitiveness are among the main 

reasons why inertial frames of reference became so important to classical mechanics 

during the 19th century  (Chapters 13 and 14). 

Toward the end of the 19th century, the mathematical concept of covariance was 
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extended to the concept of “invariance” for certain magnitudes and properties of 

matter. An “invariant magnitude or property” is one that does not change for any 

observer regardless of his or the object’s velocity 22 (Goldberg, p. 81).  The magnitudes 

and properties of matter which were considered by late 19th century scientists to be 

invariant included:  the mass of an object, its length, its other dimensions, its shape and 

its color  (see Resnick, 1968, pp. 11, 15). 

Very importantly, it should be pointed out at this early juncture that Einstein 

drastically changed the above mechanical and empirical meaning of algebraic 

“covariance” for his Special Theory to mean the algebraic “invariance” of physical laws 

and physical magnitudes with respect to the Lorentz transformations.  For Einstein, the 

term “covariance” meant the transformation (or translation) of any algebraic law, 

equation, physical phenomenon or magnitude (including Maxwell’s constant 

transmission velocity of light at c) from one inertial reference frame to another inertial 

reference frame by means of his radical Lorentz transformation equations or the 

equivalent  (see Chapters 21 and 27).   

When so transformed by Lorentz transformations, the classical laws of physics 

(including mechanics, electrodynamics and optics) would be distorted and would 

dramatically change from their classical meaning or magnitudes, but still they would 

remain invariant “with respect to Lorentz transformations”  (Einstein, Relativity, p. 48).  

In other words, the distorted laws of physics and their magnitudes would be the same in 

22 The concepts of “property” and magnitude “invariance” were absolute concepts, not relative 

ones (Goldberg, p. 80).
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each inertial reference frame.  

All of these arbitrary and radical mathematical changes to physics were invented 

for one primary ad hoc purpose:  to mathematically and artificially keep Maxwell’s law 

for the constant transmission velocity of light at c, at the absolute magnitude of c 

relative to all inertial reference frames, regardless of their linear motions, so that the 

velocity of light relative to such reference frames could never mathematically be c – v or 

c + v  (see the Preamble).  Rohrlich referred to this artificial mathematical result as 

“Einstein’s fiat”  (Rohrlich, pp. 55 – 62). 

All of the fundamental concepts described in this chapter will be important to a 

full understanding of the phenomena and theories discussed in the chapters to follow. 

D. Failures of Classical Mechanics

Newton’s three laws of motion, along with his laws of gravitation and Galileo’s 

theories of inertia, inertial motion, and projectiles (and related laws) are today referred 

to as “classical mechanics”  (see Young, p. 92).  Einstein stated that:  “the purpose of 

mechanics is to describe how bodies change their position in space with time”  (Einstein, 

Relativity, p. 10).  German mathematician Leonhard Euler, who was only 20 when 

Newton died, contributed much to making Newton’s work accessible to a wider 

audience.  He cast Newton’s calculus and the mathematical formulation of his 

mechanics into the [algebraic] form which we use today…F = ma.  (Rohrlich, p. 42). 

“Many other important developments of Newtonian mechanics23 and gravitation 
theory were made in the late eighteenth and early nineteenth century.  Such 

23 Newton’s mechanics…must be distinguished from ‘Newtonian mechanics,’ which refers to the later 

[mathematical] development of that subject  (Rohrlich, p. 35). 
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men as Lagrange, Laplace, and Hamilton, who were both mathematicians, 
theoretical physicists and astronomers, provided much more powerful 
mathematical techniques than were available to Newton.  They made it possible 
to predict astronomical events with very great precision.  But during this whole 
period of the elaboration and extension of Newton’s work, absolute space and 
time seemed to play no role at all.  Everyone worked with relative motion and no 
difficulties were encountered”  (Ibid). 

Since Newton’s era, we have come to realize that classical mechanics had certain 

theoretical failings.  We shall briefly describe three of the most important failings.  As 

Einstein pointed out in 1905, classical mechanics failed to appreciate the importance of 

the distance/time interval delay of the light signal with respect to a local observer’s 

perception of the “time” (instant) of a distant event.  Thus, classical mechanics also 

failed to fully appreciate the intertwined relationship between position and time for the 

algebraic description of motions.   

During Newton’s time, and throughout history until the dawn of the 20th century, 

the mass of an object was always considered to be an inherent and invariant property of 

the object.  It never varied.  Then during the period 1901 to 1904, Kaufmann and several 

other scientists discovered by experiments, calculations and theories that the 

“electromagnetic” mass of an electron can vary depending upon how much energy is 

applied to it  (see Chapter 17).  However, such variation can depend upon how one 

defines the word mass 24  (see Chapters 17 and 31).  Nevertheless, classical mechanics 

failed to realize these possibilities.   

Classical mechanics also failed to recognize the correct relationship between 

24 For example, it turned out that the term “electromagnetic mass” was actually a misnomer.  In reality, 

electromagnetic mass was just an electromagnetic resistance. 
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matter, energy and mass  (Chapter 32).  All of the above failings, in turn, may have 

affected the computation and mathematical description of positions, accelerations, 

momentum, resistance, time, and other values in classical mechanics and celestial 

mechanics.25   

Such theoretical failings must of course be adequately remedied by current 

physics.  Nevertheless, Newton’s three laws of motion along with his law of gravitational 

attraction have governed most areas of mechanics and astronomy for over 300 years.  

Einstein’s Special Theory of Relativity claims inter alia to radically modify Newton’s laws 

of motion well beyond that which is necessary for the correction of the previously 

described theoretical failings.26  Einstein’s General Theory of Relativity also claims inter 

alia to radically modify Newton’s laws of gravity.  We will demonstrate in this treatise 

that neither of Einstein’s ad hoc theories of relativity was necessary or even relevant for 

the correction of such failings, nor for almost any other reason.   

25 The term “celestial mechanics” refers to the application of Newton’s laws of motion and gravitation to 
the Moon, the Earth and other heavenly bodies. 
26 The Latin phrase inter alia means “among other things.” 
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A. Galileo’s Leaning Tower of Pisa Experiment

B. Galileo’s Inclined Plane Experiments

Figure 4.1  Galileo’s Empirical Experiments Concerning 
Gravitational and Parabolic Motions

C. Galileo’s Wedge Experiments
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Figure 4.2  An Illustration of the Combination of Results of Galileo’s 
Inertial, Gravitational and Projectile Experiments Near the 
Surface of the Earth
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Figure 4.3  Newton’s Three Laws of Motion Illustrated

A. First Law:  Inertia
1 sec 2 sec 3 sec 4 sec 5 sec 6 sec

B. Second Law:  Force & Acceleration of Mass (F = ma; a = F/m; m = F/a)

C. Third Law:  Equal & Opposite Actions and Reactions

projectile explosion exhaust

Man pushes two balls of unequal mass with an equal magnitude of force.

Empirical Result:  The ball with 5 times the mass accelerates only 1/5th 
the distance during the same time interval (i.e. 1 second).

Astronaut throws a ball in empty space. Empirical Result: The ball 
moves rectilinearly and travels equal distances during equal time 
intervals without application of continuous force.

bazooka

1 2 3 4 5 0

1 2 3 4 50

Empirical Result:  The action of the projectile is equal to the reaction of 
the exhaust, and such motions are directed in contrary (opposite) 
directions.

m = 1

distance in meters

m = 5

distance in meters
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1kg

meters

F = ma (1 = 1x1)
a = F/m (1 = 1/1)
m = F/a (1 = 1/1)

0 1 2 3 4 5
meters

F = ma (5 = 1x5)
a = F/m (5 = 5/1)
m = F/a (1 = 5/5)

0 1 2 3 4 5
meters

F = ma (5 = 5x1)
a = F/m (1 = 5/5)
m = F/a (5 = 5/1)

5kg

Assume that a man pushes a 1 kilogram ball with a force (F) of 1 Newton. 
Empirically, the mass (m) of the ball will accelerate (a) 1 meter during a 1 
second time interval.

Acceleration Event A

Acceleration Event B

Now assume that a second much stronger man pushes the same 1 kg ball 
with a force (F) of 5 Newtons.  Empirically, the mass (m) of the  ball will 
accelerate (a) 5 meters during a 1 second time interval. 

1kg

Acceleration Event C

Finally, assume that the same stronger man pushes a different 5 kg ball with 
a force (F) of 5 Newtons.  Empirically, the mass (m) of the ball will accelerate 
(a) 1 meter during 1 second.

Conclusion:   Each acceleration event is algebraically ‘covariant’ as compared to the other 
two events. The values of F, m, and a, co-vary in such a way that the algebraic forms of 
Newton’s second law (F = ma, a = F/m, m = F/a) remain ‘invariant’ (unchanged) for each 
event.  The above equations may also be considered to be transformation equations. They 
transform and relate the magnitudes of F, m and a in each different event.

[Note:  One ‘Newton’ is the force empirically required to accelerate 1 kg. of mass a distance 
of 1 meter during 1 second of time at sea level on the Earth’s surface.]

Figure 4.4  A Demonstration of Classical ‘Covariance’ and 
‘Invariance’ with Respect to Newton’s Second 
Law of Motion
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Chapter 5 

GALILEO’S SENSORY AND EMPIRICAL CONCEPTS OF RELATIVITY 

The concept of inertia spawned Galileo’s concept of relativity:  the sensory and 
empirical equivalence of the uniform rectilinear velocities of terrestrial bodies 
and the accelerated motions that occur on them.  As we learned in Chapter 4, the 
magnitudes of force, mass and acceleration vary in such a way (covariantly) that 
Newton’s second law remains empirically the same (invariant) on all inertial 
bodies.  Galileo’s concept of relativity has been modified many times and in many 
ways.  Nevertheless, Galileo’s relativity (in any form) is only a simplistic and 
intuitive convention of convenience, and not a fundamental law of nature.   

A. Galileo’s Relativity

In Aristotle’s theory of the cosmos, the Earth was at rest at the center, and the 

Sun, Moon, planets, and stars all rotated around the stationary Earth once each day  

(see Figure 2.1A).  Aristotle attempted to justify his theory that the Earth was stationary 

in space with the following rationalization.  When a rock is allowed to fall to the ground 

from a tall tower, it is observed to land at the foot of the tower.  If the Earth was moving 

through space while the rock was falling, then it should land in a much different place  

(Gamow, 1961, pp. 42 – 43). 

On the other hand, in the 16th century, Nicolas Copernicus theorized that the Sun 

was at the center of the Cosmos, and that the Earth, Moon and planets all rotated 

around it  (Figure 2.1B).  This heliocentric concept was completely at odds with 

Aristotle’s theory and Christian dogma, and it was vehemently opposed by the Catholic 

Church.  In 1632, Galileo wrote a book that supported the Copernican theory, entitled 

Dialogues on the Two Great World Systems  (French, p. 67). 

In his book, Galileo argued that “the vertical path of a falling object does not 
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compel one to the conclusion that the earth is stationary”  (Ibid). 

He gave, by way of analogy, the example of a rock dropped from the top of the 
mast of a ship.  Whether the ship is at rest or moving with a constant velocity, 
the rock always lands just at the foot of the mast.  Thus an observation of the 
point of impact on a deck reveals nothing of the ship’s state of motion”  (French, 
p. 67, see Figure 5.1).

By analogy to the above empirical experiment, Galileo argued that the point of impact 

on the Earth of the rock that falls from a tower reveals nothing of the Earth’s state of 

motion. 

Galileo also argued that the illusion of being at rest that we sense when we stand 

on the Earth does not compel the conclusion that the Earth is not moving.  He then 

asserted, by way of analogy, the following thought experiment.  If an observer is 

enclosed in a windowless cabin on a large ship, the observer cannot tell from the 

uniform rectilinear velocity of the ship and from observing the accelerated motions of 

the objects inside the cabin, whether he is sailing uniformly straight ahead at a constant 

speed on calm seas, or whether he is docked in port and at rest relative to the Earth’s 

surface.  Galileo’s actual words were: 

“so long as the vessel stands still [the motions of material objects take place in a 
normal manner.  Then] make the ship move with what velocity you please, so 
long as the motion is uniform and not fluctuating in this way and that.  You shall 
not be able to discern the least alteration in all the forenamed effects, nor can 
you gather by any of them whether the ship moves or stands still...”  (Galileo, 
Dialogues, 1632 [Gamow, 1961, p. 45]). 

Ergo being on a body that exhibits uniform rectilinear motion, or observing 

accelerated motions on such body, reveals nothing of the state of motion of such body 

(i.e. Earth).  Why is this true?  Because all observers and all other material object on any 

body with any uniform rectilinear velocity empirically have exactly the same 
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experience…a sensory illusion of rest.  This concept of the sensory equivalence 

(relativity) of all uniform rectilinear terrestrial motions, and the empirical equivalence of 

all accelerated motions which occurs on them, is sometimes referred to as Galileo’s 

principle of relativity. 

Galileo’s Relativity demonstrated that all uniform rectilinear velocities of 

terrestrial bodies (including the Earth itself) are equivalent states of motion with 

respect to any mechanical events that occur on such bodies1 (Figure 5.2).  This concept 

of mechanical relativity is nothing new.  Everyone since the dawn of civilization has 

experienced this same phenomenon of empirical equivalence (relativity)  (Bird, p. 51).  

But Galileo was possibly the first person to specifically describe it. 

The distance (vt) that the ship traveled from the port did not matter, nor did the 

magnitude of its uniform velocity (v). 2 The only thing that mattered was that in each 

position of the ship (in dock or sailing away from the dock) the velocity of the ship was 

uniform and rectilinear  (Ibid; Figure 5.3). 

Galileo’s example also demonstrated that such uniform rectilinear velocities may 

either be “inertial” (without applied force, like we perceive the motion of the Earth 

through space to be); or it can result from the application of a force (like the wind 

uniformly pushing the sailing ship forward).  Therefore, Galileo’s concept of the 

1 For example, the Earth uniformly rotates on its axis each day at a uniform velocity of approximately 0.5 
km/s.  It more or less uniformly orbits around the Sun at a uniform velocity of about 30 km/s (Born, p. 67), 
and along with the Sun it more or less uniformly orbits around the core of the Milky Way Galaxy at a 
uniform velocity of about 225 km/s  (De Sitter, 1932, p. 95; Hubble, 1942, p. 103).  Yet we on Earth do not 
notice nor distinguish any of these great uniform velocities  (Gamow, 1961, p. 174).  “All mechanical 
events on the earth occur as if this tremendous forward motion did not exist”  (Born, p. 68).   
2 The velocity of any moving ship (body) may be very different, as long as such velocity is uniform and 
rectilinear.
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empirical equivalence (or the “relativity”) of uniform velocities is not really dependent 

upon the concept of inertia…uniform rectilinear motion without applied force.3 

Why is Galileo’s concept of relativity true?  Because the uniform motion of the 

ship is common to the observers and the other material objects relatively at rest on it. 4 

In other words, the ship and its contents all experience the same common uniform 

velocity.  Empirically, the motions of such material objects are the same as when the 

uniformly moving ship was lying in the harbor at rest relative to the Earth’s surface  

(Figures 5.2A and 5.2C). 5 The different magnitudes of uniform velocity of two moving 

bodies (the Earth and the ship) are not sensed or perceived by an observer or by any 

other material object in either situation.  All that is perceived by an observer in both 

equivalent situations is a sensory illusion of rest.  Again, the observer and his material 

objects have exactly the same experience in both situations of perceived rest.6 

To summarize, the principle of Galileo’s Relativity was comprised of two separate 

but related concepts: 

1. All uniform rectilinear (inertial) velocities of terrestrial bodies are sensorally

3 Born and other scientists have asserted that  ‘the root of this [relativity] law is clearly the law of 
inertia”  (Born, p. 69).  But these assertions are not rigorously correct as we have seen from Galileo’s 
example, and also because inertial motion without applied force is only an idealization (due to the 
ubiquitous force of gravity).  A more correct statement might be that the root of Galileo’s Relativity is 
uniform rectilinear velocity (v). 
4 Galileo’s actual words were:  “…the cause is that the ship’s motion is common to all the things contained 
in it and to the air also…”  (Galileo, Dialogues, 1632 [Gamow, 1961, p. 45]). 
5 The fact that all inertially (or uniformly and rectilinearly) moving bodies on Earth are equivalent is an 
absolute terrestrial concept; a constant phenomenon that is the same for every terrestrial observer at sea 
level  (Goldberg, p. 80).  The observer is therefore irrelevant with regard to any attempts to distinguish 
one uniform terrestrial velocity from another. 
6 We on Earth share these common uniform velocities with the uniformly moving mother ship Earth.  
Relative to the Earth and to each other, when we stand on the Earth we are all relatively at rest.  As Born 
put it:  “A system of bodies all of which travel through space with the same constant velocity is…at rest as 
regards their mutual position…”  (Born, p. 69). 
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and empirically equivalent states of motion; and 

2. The (covariant) accelerated motions of terrestrial objects on such inertially

moving bodies demonstrate the ‘invariance’ of Newton’s second law of motion 

with respect to different inertial velocities. 

Without both concepts, there is no principle of Galileo’s Relativity.7 

One might ask at this point:  What relevance or importance does Galileo’s 

sensory and empirical concept of relativity have with respect to Einstein’s Special Theory 

of Relativity?  The answer is that Einstein adopted a very different mathematical 

variation of Galileo’s Relativity (which we shall call “Galilean translational relativity’) as 

the basic mathematical framework for his Special Theory, and he needed to characterize 

this very different mathematical variation as merely an extension of Galileo’s Relativity 

so that his ad hoc mathematical Special Theory might appear to have some semblance 

of an empirical foundation8  (see Chapters 13, 14, and 24).  This subterfuge by Einstein 

was an attempt to disguise the fact that his mathematical Special Theory had no 

empirical foundation at all and was in fact totally ad hoc. 

B. Mathematical Variations of Galileo’s Relativity Concept

Fifty-five years after 1632, Newton adopted a portion of Galileo’s concept of 

relativity for his 1687 Principia: 

“The motions of bodies included in a given space are the same among 
themselves, whether that space is at rest, or moves uniformly forward in a right 

7 Nevertheless, in his 1905 Special Theory, Einstein substituted the constant speed of a ray of light with 
respect to inertial bodies for the accelerated motions of material objects on inertial bodies, and 
incorrectly characterized this scenario as Galileo’s Relativity, which of course it was not.  (Chapter 19). 
8 The reasons why ”Galilean Translational Relativity” (usually called the “Galilean transformation 
equations”) is so different from Galileo’s Relativity are described in Chapters 13 and 14. 

80 Chapter Five



[straight] line…A clear proof of this we have from the experiment of a ship; 
where all motions happen after the same manner, whether the ship is at rest, 
or carried uniformly forwards in a right [straight] line” 9  (Newton, Principia 
[Motte, Vol. 1, p. 21]). 

Very importantly, Newton left out inter alia the sensory illusion of rest which is 

perceived by the inertial observer, so that he cannot determine whether he is moving or 

not. 

During the 18th and 19th centuries, the above empirical concept described by 

Newton would be transformed by his mathematically oriented followers (often referred 

to as “Newtonians”) into two mathematical concepts:  “covariance” and “invariance”  

(Chapter 4).  Simply stated, the magnitudes of the variables of Newton’s second law of 

motion (F = ma) would vary in such a way (“covariantly”) on all terrestrial bodies with 

equivalent states of uniform velocity, so as to leave the algebraic form of Newton’s 

second law (F = ma) mathematically unchanged (“invariant”) on each inertially moving 

body.  Restated in abstract mathematical terms, Newton’s second law operated 

“covariantly” in all inertial frames so as to retain the same invariant algebraic form (F = 

ma) in any inertially moving frame10  (Resnick, 1968, p. 11).   

This mathematical equivalence of every uniformly and rectilinearly moving frame 

on the Earth for the same algebraic operation of Newton’s laws of mechanics, regardless 

of such frame’s different magnitude of uniform velocity, is sometimes misdescribed as 

9 For example, “the billiard player in a closed box car of a train moving uniformly along a straight track 
cannot tell from the behavior of the balls what the motion [uniform velocity] of the train is with respect to 
the ground”  (Resnick, 1968, p. 13).  The train may be going east or west, north or south, at any uniform 
velocity; or it may be stopped and just sitting on the tracks.  The billiard balls exhibit exactly the same 
laws of mechanics (i.e. force, acceleration, momentum, conservation of momentum, inertial resistance 
and equal and opposite actions) in all of these equivalent situations.   
10 Born referred to Galilean Relativity as “the law of the relativity of mechanical events…”  (Born, p. 69).   
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“Galilean Relativity.”  Because the term “Galilean Relativity” refers to the abstract and 

algebraic operation and equivalence of Newton’s laws of mechanics rather than the 

sensory or empirical operation and equivalence thereof, it is a very different concept 

than Galileo’s original concept of relativity  (Chapters 13 and 14).     

After Newton published his three laws of motion in 1687, many mechanical 

experiments and applications of his laws were conducted, and they empirically 

confirmed the validity of such laws.  After multitudes of such experiences, and countless 

observations and measurements, it finally became obvious that Newton’s laws of 

mechanics empirically held true to a high degree of accuracy.  This was the case no 

matter at what place on the inertially moving Earth they were applied.   

There never was a question that Newton’s second law of motion (F = ma) 

worked the same way and did not change its algebraic form where the uniform velocity 

of the terrestrial laboratory was common to the inertial motion of the Earth, such as 

two different acceleration experiments conducted at different locations on the surface 

of the inertially moving Earth.  As Galileo stated in 1632, “no man doubts that, so long as 

the vessel stands still [on the surface of the Earth, such accelerated motions of objects] 

ought to take place in [the normal] manner”  (Galileo, Dialogues, 1632. [Gamow, 1961, 

p. 45]).

The only possible remaining question was:  does Newton’s second law of motion 

work the same way, and does it retain the same algebraic form on two different 

uniformly moving bodies where the different uniform rectilinear velocities are only 

equivalent  (see Figure 5.3)?  Thus, by the early 18th century, the only possible purpose 
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of Galileo’s Relativity was to theoretically demonstrate the equivalence (empirical 

“covariance”) of accelerated motions on two different and spatially separated uniformly 

moving bodies, and thus to theoretically demonstrate the empirical ‘invariance’ of 

Newton’s second law of motion on all equivalent terrestrial frames with different 

uniform velocities anywhere on the planet11 (Figures 5.2A and 5.2C).   

By the latter part of the 18th century, there was no doubt that Newton’s laws of 

mechanics were empirically and theoretically invariant and that terrestrial principle of 

Galileo’s Relativity was valid on any uniformly moving terrestrial body.  Therefore…“the 

principle of relativity, so far as it concerned mechanical phenomena, grew into general 

acceptance”  (Bird, p. 53).  For these reasons, there was no point to continue 

demonstrating the theoretical and empirical covariance and invariance of Newton’s laws 

of motion or the validity of Galileo’s principle of relativity…empirically, sensorally, 

theoretically, mathematically, or otherwise.  Thus, for most of the nineteenth century, 

the concept of Galileo’s Relativity in any form was all but forgotten.   

As previously mentioned, notably omitted from Newton’s above description of 

relativity was Galileo’s specific statement that an observer located in an enclosed cabin 

on such ship cannot sensorally detect from the uniform motion of the ship, nor 

empirically detect from the accelerated motions of bodies in the cabin at either time 

“whether the ship moves or stands still.”12  However, during the latter part of the 19th 

11 These theoretical demonstrations also applied to Newton’s third law of motion, because such law just 
describes a special case or inherent attribute of Newton’s second law  (Chapter 4). 
12 By 1687, the Copernican heliocentric theory of the Solar System was widely accepted.  Therefore, 
Newton (unlike Galileo) did not need to use the sensory and empirical equivalence of uniform rectilinear 
moving bodies for an observer in order to demonstrate and justify the idea that the apparently stationary 
Earth could be moving, and thereby to advance, defend and justify the Copernican theory. 
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century, it was theorized that if stationary ether existed, then light experiments 

conducted on inertial bodies (i.e. Earth) should be able to detect the absolute velocity of 

the Earth relative to the theoretically stationary ether.  At this point, the Newtonians 

belatedly adopted Galileo’s statement (concerning sensory and empirical detection), 

which was omitted by Newton, and modified it into a mathematical test for the 

existence of the fictitious ether and the absolute motion of material bodies through the 

ether.  They then asserted that no mechanical experiment conducted in the cabin of the 

ship would allow any observer to sense or empirically detect any difference in the two 

equivalent states of uniform velocity at rest or uniform motion13  (Gamow, 1961, pp. 45, 

46).  It follows that if such observers could not distinguish between two uniform 

motions, then they could not tell whether or not they were moving through space.  But 

the famous Michelson and Morley light experiment (Chapter 9) and many other similar 

light experiments paradoxically failed to detect any such absolute velocity.  This failure 

created a crisis in physics and demanded an explanation. 

For all of the above reasons, during the score of years between 1885 and 1905, 

Galileo’s simple sensory and empirical principle of relativity underwent a dramatic 

theoretical and mathematical metamorphosis.  It was first modified into an abstract 

“relativistic” concept of co-moving inertial reference frames by Ludwig Lange in 1885 

(Chapter 13), and thereafter mathematically described and applied by what were called 

13 A modern statement of this additional concept “is that no mechanical experiments carried out [or
deduced] entirely in one inertial frame can tell the observer [in that frame] what the motion [magnitude 
of velocity] of that frame is with respect to any other inertial frame”  (Resnick, 1968, p. 13).   
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the “Galilean transformation equations”14 (Chapter 14).  In 1904, Lorentz 

mathematically modified such Galilean transformation equations in a very radical way 

so that they became ad hoc Lorentz transformation equations, and Poincaré attempted 

ad hoc to generalize and apply Galileo’s complete concept of Relativity (including the 

inability of inertial observers to tell whether they were uniformly moving or at rest) to 

electromagnetics (the constant velocity of light) and optics as well as mechanics15  (see 

Chapter 16).   

In 1905, Einstein adopted Lorentz’s ad hoc transformation equations and 

Poincaré’s ad hoc concepts of relativity and modified, reinterpreted and applied them so 

that inter alia they described an impossible absolute propagation velocity of light at c, 

an impossible contraction of matter, an impossible dilation (expansion) of time, an ad 

hoc increase in mass with velocity, etc., etc.  Einstein asserted that he was merely 

reconciling Galileo’s mechanics concept of relativity with Maxwell’s concept for the 

constant velocity of light at c, in order to arrive at his Special Theory of Relativity.  

However, as we will demonstrate in later chapters, the radical principle of relativity that 

Einstein was referring to had nothing to do with Galileo’s simple sensory and empirical 

concept of relativity, nor with the algebraic version of relativity, nor with Maxwell’s 

concepts of light.  By the time Einstein was through mathematically fiddling with 

Galileo’s Relativity, Galileo most likely would not have been able to recognize his own 

14 The term “relativistic” means that there are two abstract frames (i.e. ships) in uniform rectilinear 
motion relative to one another, rather than Galileo’s empirical concept of two positions of the same ship:  
one position in port and one position moving uniformly away from port. 
15 Of course the reader should ask the question:  what relevance does the constant velocity of light have 
with respect to the accelerated motions of matter or with respect to inertial motions?  The obvious 
answer is:  none. 
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simplistic sensory and empirical concept.  Not surprisingly, Galileo’s Relativity, the 

algebraic version of relativity, Lange’s Relativity, Lorentz’s Relativity, Poincaré’s 

Relativity, and Einstein’s Special Theory of Relativity are all very different concepts  (see 

Memo 24.3). 

C. Is Galileo’s Relativity a fundamental law of nature?

Galileo’s analogy in favor of the Copernican theory, that the observers in a 

closed cabin on a uniformly moving ship could not physically sense such motion and that 

the objects on such uniformly moving ship empirically accelerated in the same manner 

as when the ship was at rest in port (relative to the Earth), helped Galileo in 1632 to 

persuade others that the apparently stationary Earth might actually be moving.  It 

remains an interesting phenomenon and relationship for purposes of discussion.  

However, such analogy was irrelevant to the rest of Galileo’s concepts of relativity and 

to the relative motions that they described.  If the observers went up on deck they 

would sense the wind in their faces and see the boat moving relative to the water.  If 

they looked through a telescope they would realize that the Earth was moving relative 

to the other planets.  If they constructed a Foucault pendulum on board, they could 

observe the motion of the Earth around its axis.  Thus, we must ask the question:  Is 

Galileo’s Relativity even a fundamental law of motion? 

Because of the strict theoretical limitations (i.e. uniform rectilinear velocity) of 

Galileo’s Relativity, and because it substantially ignores the ubiquitous force of gravity, 

Galileo’s concept of relativity in any form is really just an approximation of reality and an 

impossible idealization.  Even the Earth does not meet these strict requirements.  Its 
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surface is curved, its elliptical path around the Sun is curved and results from 

gravitational forces, and its elliptical velocity is not uniform.16  On Earth, the uniform 

velocity of terrestrial objects is only sustained by a continuous application of force; 

therefore, such velocity is not inertial.  For these reasons, Galileo’s Relativity most likely 

does not even qualify as a fundamental law of mechanics, much less a fundamental law 

of physics or nature. 

If two trains accelerate unequally over the same circular track, are not their 

accelerated motions still covariant?  Does not Newton’s second law of motion work the 

same way (covariantly and invariantly) with respect to each accelerating train even 

though their forced motions are not rectilinear nor of uniform velocity?  Is not such 

forced circular accelerating motion of each train itself a demonstration of the invariance 

of Newton’s second law?  If the track under each train is identically bumpy, do not the 

train’s resulting arbitrary and herky-jerky motions remain covariant?  Does not 

Newton’s second law of motion hold its algebraic form and continue to work 

(covariantly) in exactly the same way on each train, albeit not as simply, elegantly or 

obviously as before?  If a bazooka is fired from each herky-jerky train, will not each 

bazooka still exhibit identical equal and opposite actions and reactions (Newton’s third 

law)?  Cannot modern sensors and computers sense, sort out and compute all of the 

above motions, their magnitudes and their trajectories…and thereby empirically 

demonstrate the covariance and invariance of Newton’s second law? 

From all of the above discussions, it becomes apparent that the 17th and 18th 

16 Kepler discovered in 1609 that the Earth speeds up when it is near to the Sun, and slows down when it 
is further from the Sun. 
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century mechanics concept of Galileo’s Relativity should not be characterized as a 

fundamental law of motion, much less a fundamental law of physics or nature.17  Nor 

should its mathematical counterparts, such as the Galilean transformation equations, or 

Lange’s, Lorentz’s or Einstein’s modified relativistic models of Galileo’s Relativity, be 

characterized as fundamental laws of motion.  Although originally based on a 

fundamental law (inertia), Galileo’s concept of relativity remains just a sensory and 

empirical illusion of rest and a manmade convention that was convenient for early 

scientists as an intuitive theoretical demonstration of the empirical covariance and 

invariance of Newton’s second law of motion.     

Whatever their current relevance, Galileo’s original principle of relativity and its 

mathematical variations should be confined to the realm of mechanics.  Contrary to the 

assertions of Poincaré and Einstein, the very different phenomena of electromagnetism, 

radiation, and the constant velocity of light in a vacuum have absolutely nothing to do 

with inertia, nor with the uniform rectilinear motions of matter, nor with the 

accelerated motions of matter, nor with mechanics, nor with material frames of 

reference, nor with coordinate transformation equations, nor with Galileo’s Relativity  

(Chapters 23 and 24).   

17 On the other hand, Einstein attempted to characterize Galileo’s Relativity as a fundamental empirical 
law of physics and nature, because he needed its empirical qualities in order to justify his Special Theory, 
and to give it an empirical foundation.  (Einstein, Relativity, pp. 15 – 18; Chapters 23 and 24). 
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boat
relatively
at rest

boat with 
uniform
velocity

Figure 5.1  Galileo’s Examples of Inertia and Common Inertial 
Motion in Support of the Copernican Theory

When the boat is relatively at rest in port, 
the man drops a stone from the mast. 
The stone appears to both of the 
relatively stationary observers (the man 
and the girl) to fall straight down, and it 
lands near the foot of the mast.

However, for the man on the shore who has a different visual perspective and a different 
body of reference (vis. the shore and water which are at rest relative to the moving boat) 
and who does not share the same common inertial motion with the boat, the man on the 
mast, and the stone...the trajectory of the falling stone appears to be curving forward relative 
to the boat. Why? Because the man on the shore has a different perspective, and his 
reference body is the relatively stationary shore and water, not the uniformly moving boat 
and mast.
Question: Which observation is correct? Answer: The perception of each observer is 
relative to his position, his perspective, his reference body.  

A. B.

C.

ship’s inertial motion

After the boat leaves port and begins to sail at 
a uniform speed straight ahead, the man drops 
another stone from the top of the mast. The 
stone again lands near the foot of the moving 
mast, and to the observers on board (who 
share the same common lateral inertial motion 
as the ship and the stone) it appears like it fell 
straight down. Why? Because the body of 
reference for the observers on board is the 
uniformly moving boat and its mast, not the 
relatively stationary water. The “stone 
falls...along a vertical [path] that is moving with 
the ship.”  (Born, p. 69)



Figure 5.2  Galileo’s Relativity (Equivalence) of Uniform Velocities

W h e n t h e s h i p ’ s c a b i n i s 
accelerating away from the dock in 
the harbor, the motions of all 
objects in the cabin are accelerated 
(and changed) relative to the 
Earth’s surface. This is not an 
inertial system because the motion 
of the ship and its contents is not 
uniform relative to the Earth’s 
surface. 

The ship’s cabin while sailing 
uniformly straight ahead in the calm 
open sea. All objects in the cabin 
again move the same as they did 
when the cabin was in the port at 
rest relative to the Earth’s surface. 
(see Figure 5.2A) This uniformly 
moving system is empirically and 
mathematically equivalent to being 
in the port at rest relative to the 
Earth’s surface.

A. Common Uniform Motion Of The
Ship And It’s Contents When In
Port At Rest With The Earth

B. Accelerated or Arbitrary Motion Of The
Ship Pulling Away From The Dock And
Gaining Speed Relative To The Uniform
Inertial Motion Of The Earth

C. Equivalent Uniform Rectilinear
Velocity Of The Sailing Ship
Relative To The Earth’s Inertial
Motion

v1 v2 v3

Galileo in the ship’s cabin lying  
in the harbor at rest relative to 
the Earth’s surface. All objects in 
the cabin move (i.e. accelerate) as 
if the Earth was absolutely at 
rest. The Earth is a priori an 
inertial system moving through 
space, and the ship at rest relative 
to it and all of its contents share 
a common lateral inertial motion 
with the Earth’s surface.



Ship S' at position x'

EARTH

Figure 5.3  The Difference Between Common Uniform Motion and Equivalent 
States of Uniform Motion.  

Dock at Port

 

Ship S at position x

The Equivalent State of Uniform Motion
The passengers on board ship (S'), smoothly sailing 
uniformly straight ahead at velocity v2 relative to the 
position of ship (S), all share the common uniform 
velocity of the ship (S'). But they do not share the same 
common inertial motion of the Earth when the ship (S) 
was in port. Their uniform velocity is only equivalent to 
the motion of the Earth and ship (S) at rest in port, in 
the sense that the passengers and objects at both 
positions empirically feel and move as if they are 
absolutely at rest.

The man walking at a uniform velocity (v3) is not 
accelerating and therefore cannot demonstrate the 
invariance of Newton’s second law of motion.

Common Uniform Motion
The lady observer on the dock 
and passengers on board the 
ship (S) at rest in port (position 
x) share the same common
inertial motion of the Earth. The
lady, the dock, the ship S, and
the Earth are all relatively at
rest.

La
nd

Distance traveled by S' from the dock = vt, the uniform  

 time interval (t) elapsed since being docked in port

v
2

 relative velocity (v2) of ship S' multiplied by the
v 1

v
3



Chapter 6 

ELECTROMAGNETISM, THE VELOCITIES OF LIGHT, & ETHER 

During the 19th century, electrostatics1 paved the way for the discovery of 
electromagnetism (EM), Maxwell wrote his famous equations for 
electromagnetic waves and the transmission velocity of light at c; the wave 
theory of light triumphed over Newton’s particle theory.  In 1676, Römer 
discovered that light has a finite velocity, and then during the mid-19th century it 
was discovered that light has different velocities relative to different media.  Also 
during the 19th century, the imaginary material medium of stationary ether in 
space was invented in an attempt to explain and support the wave theory of 
light. 

A. Electromagnetism

The phenomena of electricity and magnetism were known even to the ancient 

Greeks.  Electricity was associated with lightening, and with shocks from a metal 

doorknob or from certain types of “electric” eels. Magnetism was originally confined to 

tricks performed with a magnetic iron ore called “loadstone.”  Later, a magnetic iron 

pointer was used in a ship’s compass to determine the direction of north.  Down 

through the ages electricity and magnetism were thought to be entirely separate 

phenomena.   

During the mid-1730s, French scientist Charles du Fay (1698 – 1739) discovered 

that there are two kinds of electricity, that opposite kinds attract each other, and that 

similar kinds repel each other.  Today, we would call these two kinds of electricity a 

positive charge and a negative charge  (Gribbin, 2002, p. 287). 

The Greeks were the first to notice that when amber is rubbed with a cloth, the 

1 “Electrostatics” is “the study of electric charges at rest, the forces between them…and the electric fields 

associated with them”  (Oxford Dictionary of Physics). 
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two objects thereafter attract each other. 2 During the mid-18th century, American 

scientist Benjamin Franklin (1706 – 1790) empirically described this phenomenon as 

being the result of two different electrical charges, the positive charge on the amber 

and a negative charge on the cloth 3  (Holton, 1973, p. 396).  The modern atomic 

explanation for the electrostatic effect of rubbing amber is as follows.  Ordinary atoms 

are neutrally charged:  the positively charged nucleus balances the negatively charged 

electrons.  When the cloth rubs the amber, the friction causes some of the amber’s 

negatively charged electrons to be transferred to cloth’s neutral atoms.  The result is 

negative ions on the cloth and positive ions on the amber 4 (Ibid, p. 398). 

By 1750, English scientist John Mitchell (1724 – 1793) had “discovered that the 

force of repulsion between two like magnetic poles obeys an inverse square law,” 

similar to the strength of the force of gravity of two masses with respect to their 

distance apart  (Gribbin, 2002, p. 288).  But few people paid any attention.  Finally, in 

1780, French scientist Charles Coulomb (1736 – 1806) performed torsion balance 

experiments that convincingly demonstrated that both electric forces and magnetic 

forces conform to such an inverse square law.  This is now called Coulomb’s Law (Ibid), 

which states: 

“the force which a stationary charge q1 exerts upon a stationary charge q2 is 
directly proportional to the magnitudes of the charges [and] inversely 

2 The word “electricity” is derived from the Latin word “electrum,” which means amber  (Schwinger, p. 
15).   
3 About 1753, Franklin was also able to collect a small quantity of an electric charge from lightening 
passing along a kite string.  He then stored it in a Leyden jar, an early form of battery or condenser  
(Gamow, 1961, p. 127). 
4 An “ion” is “an atom…that has either lost [or gained] one or more electrons”  (Holton, 1973, p. 235). 
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proportional to the square of the distance between them…”5  (French, p. 231). 

In the year 1800, Italian scientist Alessandro Volta (1745 – 1827) invented the 

battery, which consisted of a negatively charged rod (cathode) and a positively charged 

rod (anode) in a diluted acidic solution  (Holton, 1973, pp. 412 – 413).  In 1807, British 

chemist Humphrey Davy used the current emanating from a battery to separate the 

molecules of potash and soda into their component elements, potassium and sodium - a 

process called “electrolysis”  (Ibid, p. 412).  At this point, experiments with electricity 

began to increase more rapidly.6 

Then in 1820, largely by chance, Danish scientist Hans Christian Oersted (1777 -

1851) discovered a connection between the two phenomena of electricity and 

magnetism.  During one of his lectures, he noticed that a magnetic needle oriented 

toward north was deflected 90° when an electric current (an electric charge in motion) 

flowed along a wire that was parallel to the needle.  This was the first example in history 

where a force “did not act along a line connecting the sources of the force”  (Holton, 

1973, p. 416).  Oersted named this puzzling interaction “electromagnetism.”7  (Gamow, 

1961, pp. 135 – 136).   

When English physicist Michael Faraday (1791-1867) learned of Oersted’s 

experiments and observations in 1821, he soon theorized that electricity might be 

5 Coulomb’s Law will be referred to many times throughout this treatise and especially with regard to 
quantum physics. 
6 What is electricity?  One description is:  a property of negatively charged electrons and positively 
charged protons that have a force field associated with them and that can be separated by an expenditure 
of energy  (Webster’s Dictionary).  Bertrand Russell ambiguously described it as “a way in which things 
behave…merely a convenient name for certain physical laws”  (Russell, 1923, pp. 24, 25). 
7 “Electricity and magnetism…are in a sense one and the same phenomenon”  (Rohrlich, p. 49). 
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induced from a magnet.8  He repeated Oersted’s experiment.  Thereafter, from the 

results of his many experiments, including the visual pattern of iron filings which 

surround the two poles of a magnet (Figure 6.1A), Faraday deduced that an electric 

current produces an infinite number of circular magnetic “lines of force” around it that 

are perpendicular to the direction of the current.9  He illustrated these lines of force by 

drawing arrows on a piece of paper in the direction of such magnetic force (Figure 6.1B), 

and he called all of these lines together a “magnetic field.”  Faraday also used arrows to 

illustrate other electric and magnetic lines of force such as attraction, repulsion and 

various types of currents  (Figures 6.1C and 6.1D).  Finally, in 1831, after much trial and 

error, Faraday moved a permanent magnet through a closed loop of wire (a coil) and 

induced a moving electric charge or “current” in the wire 10 (Gondhalekar, p. 134; 

Holton, 1973, pp. 417 – 420; Gamow, 1961, pp. 143 – 146).  During his long career as a 

scientist, Faraday discovered a great deal of the empirical foundation for the laws of 

electrodynamics.11  Many theories and much experimentation with electromagnetism, 

electricity and electrodynamics followed these revolutionary discoveries.12 

Beginning in about 1850, Scottish mathematical physicist James Clerk Maxwell 

8 Faraday Cavendish (1731 – 1810), like Franklin, and many other famous scientists, was almost 
completely self-taught, and yet he became one of the world’s greatest physicists.
9 This deduction by Faraday explained the paradox of Oersted’s experiment. 
10 This is the basic principle underlying modern electric generators and dynamos.  As fate would have it, 
American scientist Joseph Henry (1797 – 1878) was the first to produce electricity from magnetism 

around 1830, but Faraday was the first to publish his findings  (Holton, 1973, p. 418).  Faraday is also 

credited with inventing the electric motor, and numerous other things related to electromagnetism. 
11 “Electrodynamics” is “the study of electric charges in motion [‘currents’], the forces created by electric 
and magnetic fields, and the relationship between them”  (Oxford Dictionary of Physics). 
12 For instance, French scientist Andre Ampere (1775-1836) developed the idea of electric current as the 
motion of electric charges along a wire, surrounded by a circular magnetic field.  German physicist Georg 

Ohm (1787-1854) discovered that wires formed from different metals had different resistances to electric

currents  (Gamow, 1961, pp. 136, 138). 
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(1831 – 1879) began studying electromagnetism, and particularly Faraday’s papers on 

the subject.  He analyzed Faraday’s lines of force with the aid of mechanical and 

mathematical models and Faraday’s analogies to physical processes.  However, unlike 

Faraday, Maxwell was also a first-rate mathematician.   

Maxwell realized that Faraday’s lines of force not only had magnitudes but 

vectors (directions of forces) as well, and so he analyzed them as velocity vectors  

(Cropper, pp. 160 – 161).  Like Faraday, Maxwell also used arrows to illustrate electric 

and magnetic forces, but he gave his arrows names, such as “convergence,” 

“divergence,” and “curl” depending upon their directions  (Figure 6.2A).  He varied the 

lengths of his arrows in order to illustrate their magnitudes, and (like Faraday) he also 

referred to them as “fields.”13  

In 1855 and 1856, Maxwell published his first paper on electromagnetism, 

entitled On Faraday’s Lines of Force14 (Maxwell’s Papers, Vol. I, pp. 155 – 229).  In this 

paper, Maxwell gave mathematical form to Faraday’s concepts.  He also described most 

of his own previously discovered phenomena of electricity, magnetism and 

electromagnetism in numerous mathematical equations15  (Figure 6.3A).  In the process, 

Maxwell drew analogies between his fields of force and the flow of fluids.  For each type 

13 “Maxwell used the term ‘field’ to describe the physical state of affairs in a region of space that can 
manifest a certain kind of force:  the gravitational field of the Earth; the electric field of a charge; the 

magnetic field of an electric current”  (Schwinger, p. 13). 
14 In writing this paper Maxwell borrowed liberally from the prior work of William Thompson  (Cropper, p. 
161).
15 In order to attempt to empirically justify his mathematics, Maxwell artificially postulated the physical 
existence of a fictional “displacement current” in a “dielectric” (a non-conductor of electricity), which a 

priori cannot occur  (Dingle, 1972, pp. 130 – 131). 
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of vector he assigned a different bold letter:  A, B, E, H, and J16  (Cropper, pp. 161 – 

162).  Maxwell also   

“extended Faraday’s induction theory—that …a changing magnetic field creates 
an electric field—to the reciprocal statement, that a changing electric field 
generates a magnetic field.  Here is the unification of electric and magnetic fields 
in the ‘electromagnetic field’”  (Schwinger, p. 13).   

In 1856, Maxwell sent a copy of his Lines of Force paper, which contained his 

electromagnetic field equations, to Faraday for his review.  Faraday’s written response 

included a comment with respect to “the time of magnetic action”17  (Cropper, p. 162).  

This comment seemed to be a revelation for Maxwell.  If there was a time interval 

between the emission and action of the magnetic force, then during this interval the 

force must be traveling through the theoretical ether in empty space  (Ibid, pp. 162 – 

163). 

Thereafter, Maxwell devised a fanciful mechanical vortex model of the elastic 

ether to aid in his analysis of electromagnetic fields traveling through the medium of the 

hypothetical ether  (Figure 6.2B). Maxwell then devised an analogy “between the 

medium [of ether] through which electric and magnetic forces were transmitted…and” 

his complicated vortex model of the ether  (Ibid, p. 163).  As a result of this analogy and 

other lengthy analysis, Maxwell finally concluded that electric fields and magnetic fields 

must be disturbances of the elastic ether that were transmitted through the medium of 

16 Vector “B was equal to H in a vacuum, but differed from it in a material medium”  (Cropper, p. 162).  
Vector “A was pure Maxwellian speculation,” and he called it “vector potential”  (Ibid).  During the late 

19th century, Maxwell’s successors wrote Vector A out of Maxwell’s equations, but in 1959 David Bohm 

brought it back  (Ibid). 
17 Evidently, Faraday “was reminded of his own conjectures, that magnetic (and presumably electric) 
effects were transmitted in a finite time, not instantaneously”  (Cropper, p.163).
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the ether in the form of transverse undulations or electromagnetic waves.18  According 

to Maxwell, “the electric field and the magnetic field are perpendicular to one another 

and to the direction of…propagation”19  (see Purcell, p. 334; Figure 6.2C).   

In 1861 and 1862, Maxwell published his second paper on electromagnetism, 

entitled “On Physical Lines of Force,” which described all of the above conclusions and 

contained a somewhat different set of field equations for electromagnetic waves 

transmitting through the ether in a vacuum20  (Maxwell’s Papers, Vol. I, pp. 451 – 515; 

Figure 6.3B).  “In writing his equations, Maxwell had to use electrostatic units for 

electric fields, and electromagnetic units for magnetic fields”  (Gamow, 1961, p. 156).  

Maxwell expressed the constant ratio between such units by the symbol c in his 

equations, which also theoretically represented the speed at which his electromagnetic 

waves moved21  (Griffin, p. 432).   

Maxwell then performed calculations to determine the value of c, and thus the 

speed of his electromagnetic wave disturbances through the ether  (Ibid; Cropper, p. 

164).  Maxwell’s calculations asserted that,  “one electromagnetic unit is equal to 3 x 

1010 electrostatic units”  (Gamow, 1961, p. 156).  Amazingly, this constant ratio of c was 

very similar to the velocity of light that Fizeau had determined in 1849 and to a speed 

that Weber and Kohlrausch had calculated for another electromagnetism experiment in 

18 “Maxwell was accustomed to thinking in terms of mechanics, so apparently for this reason he explained 
the new EM fields as disturbances or stresses of the hypothetical material medium…ether”  (Bergmann, 
pp.17, 27).   
19 “Technically, this mutually crosswise motion makes the wave a transverse one”  (Holton, 1973, p. 389). 
20 Maxwell’s symmetrical equation for an electromagnetic field in empty space (Figure 6.3B) implied to 
him “the possibility of electromagnetic waves”  (Purcell, p. 331). 
21 The constant velocity c was “hidden” or “embedded” in Maxwell’s equations”  (see Purcell, p. 331). 
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185622  (Born, p. 165; Cropper, p. 164; Purcell, p. 334).  

Maxwell analyzed all of these seemingly unrelated coincidences, and ultimately 

concluded that: 

“The velocity of transverse undulations in our hypothetical medium, calculated 
from the electro-magnetic experiments of MM. Kohlrausch and Weber, agrees 
so exactly with the velocity of light calculated from the optical experiments of M. 
Fizeau, that we can scarcely avoid the inference that light consists of the 
transverse undulations of the same medium which is the cause of electric and 
magnetic phenomena”  (Maxwell’s Papers, Vol. I [Purcell, p. 334]; Cropper, p. 
164). 

“This velocity is so nearly that of light that it seems we have strong reason to 
conclude that light itself (including radiant heat and other radiations, if any) is an 
electromagnetic disturbance in the form of waves propagated through the 
electromagnetic field according to electromagnetic laws”  (Maxwell’s Papers, 
Vol. I [Griffin, p. 432]). 

In other words, prior to 1865, Maxwell conjectured that light was an electromagnetic 

disturbance of the material ether which transmits at velocity c in the form of transverse 

undulations (or waves) of ether as such disturbance propagates through the medium of 

stationary ether.23 After many confirming experiments, these conjectures ultimately 

resulted in a unification of the realms of electromagnetism and optics24  (Cropper, p. 

164; Gamow, 1961, p. 156; Bergmann, p. 17). 

Sobel described Maxwell’s theory for the constant transmission velocity of light 

relative to its medium of the ether in a very clear and succinct manner. 

22 Fizeau’s velocity of light in air was 314,858,000 meters per second; Weber’s speed was 310,740,000 m/

s; Foucault’s “more accurate” velocity of light in 1862 was 298,000,000 m/s  (Maxwell’s Papers, Vol. 1, 

pp. 579 – 580).
23 Such theoretical disturbances of the ether were later characterized as “electromagnetic waves.”  The 
existence of electromagnetic waves was later confirmed in 1888 by the experiments of Heinrich Hertz, 

1857 – 1894  (Gamow, 1961, p. 154; Bergmann, p. 17; Rohrlich, p. 50).  Hertz also discovered radio waves 

and microwaves  (Cropper, p. 164). 
24 ‘Optics’ is  “the study of light and the phenomena associated with its generation, transmission and 
detection”  (Oxford Dictionary of Physics).
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“The ether can be thought of as a frame of reference relative to which the speed 
of light is given.  For example, when we say that sound travels at 344 meters per 
second, we mean that the wave moves at that speed relative to the air, and 
when we say that light travels at 300,000 kilometers per second, we mean this 
speed relative to the ether.  Air is the medium of sound; ether is the medium of 
light”  (Sobel, p. 200). 

Thus, Maxwell’s theory and equations for electromagnetic waves assert that when light 

and other forms of EM radiation come into existence in the medium of ether (actually 

the vacuum of empty space), all of their waves instantly propagate in all possible 

directions at the same constant transmission speed or velocity of c (300,00 km/s) 

relative to the medium of ether.  Again, actually the vacuum of empty space because 

we now know that ether does not exist 25 (Figure 6.11; Bergmann, pp. 16, 17, 27; 

Rohrlich, p. 50).

In 1865, Maxwell wrote another paper, which was entitled:  “A Dynamical 

Theory of the Electromagnetic Field”  (Maxwell’s Papers, Vol. I, pp. 526 – 597).  Maxwell 

explained the title of his 1865 paper, as follows: 

“The theory I propose may…be called a theory of the Electromagnetic Field, 
because it has to do with the space in the neighborhood of the electric or 
magnetic bodies, and it may be called a Dynamical theory, because it assumes 
that in that space there is matter in motion, by which the observed 
electromagnetic phenomena (light) is produced”  (Ibid, p. 527). 

The “matter in motion” in space that Maxwell was describing “was, as before in 

his Lines of Force papers, the ether” 26 (Cropper, p. 165).  For Maxwell and many others 

of his era, “electricity and magnetism were [merely] aspects of matter—just stresses in 

25 “Maxwell thought of space itself [or stationary ether] as a medium”  (Purcell, p. 330).  We shall further 
discuss this property of light, this constant transmission velocity of light at c relative to the medium of 

ether (or empty space), in the next section of this chapter and in Chapters 21 and 22. 
26 Based on the above three quotes from Maxwell during the 1860’s, it becomes obvious that for Maxwell 
light was not something independent from the ether that was propagating through it; rather, light was 

the ether itself in a disturbed form. 
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the aether”27 (Smolin, p. 38).  Thus, as long as someone believes in a material substance 

called “ether,” Maxwell’s electromagnetic theory of light may be described as 

“Dynamical;” the result of applied forces.28   

We now know that when chemical, atomic, electrodynamic or other forms of 

energy are applied to atoms their energy state increases, some of their particles may 

become excited, and the atoms may emit excited photons (radiation) in the visible 

region of the radiation spectrum   (see Figure 6.9A).  This process is called the 

“generation” or “emission” of light  (Halliday, p. 890).  In 1865, Maxwell understandably 

misinterpreted this process to be a “disturbance” that was created in the hypothetical 

stationary ether, and that ether in a disturbed form was constantly transmitted as 

electromagnetic waves (light) in all possible directions at the velocity of c (300,000 km/

s) relative to the stationary medium of ether.29  We shall call this constant transmission

velocity of light at c relative to its hypothetical medium of ether, the 

“transmission velocity of light” in a vacuum. 

Maxwell’s electromagnetic theory of light “contained twenty equations in 

twenty unknowns.” 

  (Miller, p. 87).  However, it was very difficult to determine exactly what some of 

Maxwell’s ideas really were.  In 1870, German physicist Hermann von Helmholtz (1821 – 

1894) took it upon himself to put “some order into this situation,” and he began 

27 During this period of the 19th century known as the “Mechanical World View,” electromagnetism was 
thought of merely as a branch of mechanics. 
28 “Dynamics” is the ‘branch of mechanics concerned with the motion of bodies under the action of 
forces”  (Oxford Dictionary of Physics).
29 Electrical disturbances were supposed to “propagate as stresses and strains in an all 
pervasive…medium”  (Miller, p. 87). 
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combining and simplifying Maxwell’s electromagnetic field equations.  English scientist 

Oliver Heavyside (1850 – 1925) arrived at a similar set of simplified equations at about 

the same time  (Ibid).  By 1890, Hertz had further simplified Maxwell’s electromagnetic 

equations down to only four for electrodynamics  (Ibid, p. 12  Figure 6.3A).  In 1892, 

Dutch physicist H. A. Lorentz further worked on Hertz’s modified equations and put all 

of Maxwell’s equations substantially in their modern form for both a moving charge (a 

“current”) and for “radiation in the absence of charges” (light)  (Ibid, pp. 24 – 25).  These 

final eight equations were first described by Max Abraham in 1902 as the “Maxwell-

Lorentz field equations”30  (Ibid, p. 24, Figure 6.3). 

Let us now summarize the major aspects of Maxwell’s concepts of light as they 

are described or implied in Part VI (entitled “Electromagnetic Theory of Light”) of 

Maxwell’s 1865 paper  (see Maxwell’s Papers, Vol. I, pp. 577 – 588). 

1. Light was characterized by Maxwell as an electromagnetic disturbance of the

hypothetical substance of ether. 

2. Light is manifested as two mutually perpendicular electromagnetic fields

(waves or vibrations) which transmit transversely to each other and to their direction of 

propagation. 

3. Light propagates through the elastic medium of ether or a vacuum at the

constant velocity of c. 

30 They were basically Maxwell’s electromagnetic equations combined and simplified by Helmholtz, 
Heavyside, Hertz and Lorentz.  Although Lorentz was the last to work on them, he only had a relatively 

minor part in such process, so adding Lorentz’s name to Maxwell’s equations was really a misnomer or 

false attribution by Max Abraham (during the early twentieth century).  This fact will become important in 

Chapter 36 when we discuss Einstein’s failed general confirmations of his Special Theory. 
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4. Maxwell computed the value of c to be 3 x 1010 meters per second,31 which

was very close to the experimentally determined magnitude of propagating light. 

5. Maxwell always referred to the constant velocity of light in the abstract or

with respect to its medium of a vacuum, rather than relative to material bodies.32 

In 1873, Maxwell discussed and explained all of his theories of electromagnetism 

in a two-volume work entitled, A Treatise on Electromagnetism.  Maxwell died in 1879 

at the same age (48) as his mother and as a result of the same disease (abdominal 

cancer)  (Cropper, pp. 155 – 156).  

B. What is the difference between electromagnetism (EM), electricity,
electrodynamics and electromagnetic waves (radiation)?

Both phenomena of electricity and electromagnetic waves have electric fields 

and magnetic fields associated with them, both are energy phenomena, both can travel 

at or almost at the same speed (c), and both represent different manifestations of a 

more general phenomenon of nature:  electromagnetism.  However, this is where the 

empirical similarities cease or get fuzzy. 

Electricity can be divided into two broad categories:  electrostatics and 

electrodynamics.  Electrostatics involves electric charges at rest, the forces between 

them, and the electric fields associated with such charges and forces  (Oxford Physics 

Dictionary).  Whereas, electrodynamics involves electric charges in motion (now called 

31 This value was “the number of electrostatic units in one electromagnetic unit of electricity, and this, 
according to our result, should be equal to the velocity of light in air or vacuum”  (Maxwell, 1865, 

Maxwell’s Papers, Vol. I, pp. 579 – 580). 
32 Whereas Einstein frequently referred to the constant velocity of light at c relative to linearly moving 
bodies, which is a completely different and invalid concept  (see Einstein, Relativity, pp. 22 – 23; Chapters 

21 and 22).
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electric currents) which usually flow through or toward an opaque conductor, the forces 

created by electric fields and magnetic fields, and the relationships between the above33  

(Ibid, p. 138).  Such relationships include power (measured in watts), rate of flow 

(measured in amps), potential (measured in volts), and resistance (measured in ohms).  

All problems of electrodynamics can be reduced to problems of electrostatics (Miller, p. 

275).  

On the other hand, electromagnetic waves or radiation (including visible light) 

involves the generation and emission of electromagnetic fields or waves of photons 

from a material source, the transmission of such fields or waves through the vacuum of 

empty space or another medium34 at a definite velocity, with electric and magnetic 

fields oscillating perpendicularly toward each other and toward their linear direction of 

propagation35  (see Oxford Dictionary of Physics).  None of the above-described special 

or empirical characteristics of electricity apply to phenomena of electromagnetic waves 

(radiation), including induction of a current by relative motion, power, potential, charge, 

current, conductors, forces, or resistance.  Instead, the various different phenomena of 

electromagnetic waves (including visible light radiation) have their own special or 

empirical characteristics, including wavelength, frequency, instantaneous constant 

velocity, reflection, refraction, the index of refraction, dispersion, diffraction, diffusion, 

33 Maxwell only used the term “electrodynamics” when he referred to electric currents, not when he 
referred to light  (see Maxwell, 1873, Vol. II, pp. 173 – 174).  The Penguin Dictionary of Physics defines 

“electrodynamics” as the “branch of science that studies the mechanical forces generated between 

neighboring circuits when carrying electric currents”  (p. 125). 
34 With visible light this medium must be transparent. 
35 Also, as Maxwell asserted,  “only transversal vibrations can be propagated”  (Maxwell’s Papers, Vol. I, p. 
582). 
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interference, and absorption.36 

Why do we draw the above distinctions between the “electrodynamics” of 

electricity and the “electromagnetic waves” of EM radiation (light)?  Because Einstein, 

throughout his Special Theory, constantly commingled such EM phenomena with 

material concepts and referred to such different EM phenomena as if they all were the 

same thing.  For example, Einstein appeared to generalize the concept of “induction” of 

a current by means of relative motion so that “electrodynamics” could be defined as 

any relationship between EM and matter.37  He attempted to prove his impossible 

concepts for the velocities of light with mechanical concepts that are only applicable to 

electrodynamics or matter, such as inertial motions, frames of reference, clocks, rigid 

rods, coordinates and kinematics.  Then he referred to concepts of light, such as the 

Doppler Effect of light and the aberration of starlight, as electrodynamic applications of 

his Special Theory.  Einstein also referred to concepts of electricity (i.e. electromagnetic 

mass, which is actually just an EM resistance) as if it was a ponderable material mass of 

atoms; all in an attempt to convince the reader that his ad hoc mathematical Special 

Theory might have some empirical merit.38 

C. Light and its constant transmission velocity of c in a vacuum.

During the 17th century, Newton had hypothesized that light was composed of 

particles or “corpuscles,” whereas Descartes, Robert Hooke (1635 – 1703), and Dutch 

36 Again, as previously mentioned,  “the study of light and the phenomena associated with its generation, 
transmission and detection is called ‘optics’”  (Oxford Dictionary of Physics).
37 For instance, the relationship between the velocity of light at c and the velocity of linearly moving 
bodies at v. 
38 Unfortunately for physics, Einstein appears to have succeeded handily with these mischaracterizations. 
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scientist Christiaan Huygens (1629 – 1695), had conjectured that light was formed of 

impulses or waves that traveled through an invisible medium in space called “ether”  

(Holton, 1873, pp. 384, 386).  Newton’s particle theory of light carried the day for over a 

century, due largely to Newton’s great prestige  (Ibid, p. 391).   

Then in 1801, English scientist Thomas Young (1773 – 1829) revived the wave 

theory of light.  He proposed that vibrating (or oscillating) waves of light are 

continuously created at a material light source and that they radiate out from the light 

source in all possible directions in the form of continually propagating spheres39  

(Figures 6.4A and 6.4B).  Young also asserted that each sphere has exactly the same 

state of oscillation, called “phase.”  In other words, the light waves in each sphere all 

oscillate in phase, vis. at any instant every light wave in a sphere is at an identical crest, 

or at an identical trough40 (Born, p. 98; see Figure 6.4C). 

At first Young’s wave theory was greatly criticized.  But gradually it began to 

explain phenomena that could not be explained by Newton’s particle theory.  By 1817, 

both Young and his colleague French scientist Augustin Fresnel (1788 – 1827) had given 

a complete explanation of the phenomena of the interference of light and of the 

polarization of light based on the wave theory41  (EB, 1969, Vol. 13, p. 748c).  Newton’s 

particle theory of light could not explain these phenomena.  Then in 1853, French 

physicist Jean Foucault (1819 – 1868), using the wave theory of light, demonstrated that 

39 On the other hand, a coherent laser light beam is continuously “emitted in an extremely narrow range 
of directions”  (Sobel, p. 181). 
40 “With light…our knowledge is almost entirely inferential.  We can observe no vibration in the source, 
and we cannot observe light itself at all in any sense”  (Dingle, 1961, p. 12).  However, recently in Science 

magazine, scientists have claimed to be able to observe a light wave.
41 Young and Fresnel explained polarization by assuming that light waves are transverse to the direction of 
propagation  (Holton, 1973, p. 393).  This may have been the source of Maxwell’s similar concept. 
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the velocity of light in water was less than in air, whereas the particle theory predicted 

just the opposite  (Goldberg, p. 84).  By this time the wave theory had begun to 

overwhelm Newton’s particle theory of light.42  

Maxwell’s equations and his “electromagnetic wave theory” of light were 

consistent with the philosophy of Descartes, Huygens and Young who preceded him.  On 

the other hand, during early 1905 Einstein theorized that light is propagated as 

“quanta,” or mass-less particles of light energy, later called “photons”43  (Holton, 1973, 

pp. 438 – 441).  Einstein’s particle theory resulted in a paradoxical “wave-particle 

duality’ of light.”44  Which theory of light is correct?  How can we make a choice?  Dingle 

described this dichotomy and the resulting paradox: 

“Of the nature of light we have the most contradictory evidence.  In some 
phenomena, such as interference and diffraction, it seems impossible to 
conceive of it as other than a wave motion in a medium; in others, such as the 
photo-electric effect, we can conceive of it only as concentrated in particles.  
Though we have devised mathematical formulae capable of describing both 
these sets of phenomena, we have not succeeded in framing a verbal description 
of light that will give us a uniquely clear mental picture of what it is or of how it 
operates”  (Dingle, 1961, p.12). 

So we ask the questions:  Does a choice between waves and particles even have 

to be made?  Could not rays of light be composed of continuous wave trains of photons 

that become fields of incident and reflected energy?  Photons generated, emitted and 

propagated in the form of a wave train could explain both the phenomena of 

interference, polarization and diffraction, as well as the photoelectric effect.  It would 

42 The two major empirical criteria for electromagnetic waves of light are:  velocity and periodicy or 
frequency (from which waves, wavelength, and wave phase can be inferred). 
43 Einstein’s photon theory best explains the photoelectric effect, some anomalous specific heats and 
fluorescence  (Holton, 1973, pp. 440, 441, 443). 
44 Largely in an attempt to resolve this paradoxical duality, ad hoc quantum field theories were later 
invented during the 20th century  (see Chapter 34). 
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be consistent with the known fact that the higher the frequency of EM waves, the 

greater the energy they transmit.  More wave trains of photons (packets of energy) per 

unit of distance propagated should exhibit greater energy.  A wave train of photons 

would also help to explain the phenomenon of refraction, the index of refraction and 

the mysterious results of Fizeau’s 1851 light experiment, which we shall discuss in the 

next chapter.45 

Galileo believed that light might have a finite transmission velocity, and in 1607 

he attempted to discover this velocity.  However, his experiment with two men each 

holding lanterns at a distance of 3 kilometers was too crude for any definitive results  

(Hoffmann, 1983, pp. 43, 44).  On the other hand, Descartes believed that light traveled 

at an infinite velocity from its source over a distance to an observer.  In other words, 

that light propagated over any distance instantaneously  (Goldberg, p. 433).   

In 1676, Danish astronomer Olaus Römer (1644-1710) deduced from different 

time intervals between his observations of each succeeding eclipse of Jupiter’s moon Io 

that light must have a finite velocity  (Figures 6.5 and 6.6).  It was known that the Earth 

was moving at different speeds and over different distances toward or away from 

Jupiter during their solar orbits, and Römer deduced that this resulted in different 

distances and time intervals which Jovian light must travel at a finite velocity relative to 

the linearly moving Earth  (Figure 6.6).  Acting on Römer’s data and other available data 

for distances, Huygens soon calculated the finite velocity of light through empty space 

to be about 220,000 km/s  (Holton, 1973, pp. 387 – 388).  Strangely enough, Römer’s 

45 This suggestion of a ‘wave train of photons’ will be discussed further in Chapters 7, 34, and other 

chapters. 
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published findings were largely ignored for over half a century46  (Hoffmann, 1983, pp. 

44, 45; Gondhalekar, p. 125).   

When Römer and Huygens were measuring the finite velocity of light from the 

eclipse of Io to the Earth, they must have intuitively realized that the beginning of such 

eclipse did not occur simultaneously with their observation of it many minutes later.  On 

the contrary, they must have realized that they were actually observing such eclipse 

many minutes after it began, and that the time of their observation was equal to the 

time interval delay for light from Io to travel the distance to the Earth at such finite 

velocity.  What they did not realize, however, was that this time interval delay 

phenomenon of light would (about three centuries later) become important for the 

precise measurements of moving bodies on Earth.47 

In 1728, English astronomer James Bradley (1693 – 1762) empirically confirmed 

Römer’s conclusions that the velocity of light is finite.  By using a method now called the 

“aberration of light” (Figure 7.1), Bradley deduced and demonstrated that the ratio of 

the solar orbital speed of the Earth (approximately 30 km/s) to the velocity of starlight is 

about 1:10,000.  Based on this information, Bradley then calculated that the 

transmission velocity of light in the vacuum of empty space was approximately 303,000 

km/s  (Hoffmann, 1983, pp. 46-49) . This was an amazingly close approximation. 

In 1849, French scientist Armond Fizeau, using a mechanical method, found 

46 During a trip to England during the 1680’s, Römer discussed his findings and deductions with Newton.  
However, Newton did not adopt Römer’s theory in the Principia, because it was not conclusively 

confirmed by Bradley until 1728 (the year after Newton’s death). 
47 The application of this distance/time interval delay phenomenon of light for such precise 
measurements of moving terrestrial bodies was specifically pointed out by Einstein in 1905.  However, as 

it turns out, such imprecision had been known by physicists for decades, but it had intentionally been 

ignored by mathematicians for purposes of simplicity  (see Chapter 25).
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roughly the same value for the velocity of light in air as Bradley (about 315,000 km/s).  A 

few years later in 1862, Foucault estimated the velocity of light relative to the medium 

of air to be about 298,000 km/s using a rotating mirror method  (Maxwell’s Papers, Vol. 

I, p. 580; EB, 1969, Vol. 13, p. 1130a).  The exact transmission velocity of light in a 

vacuum (in vacuo) is now determined by current technology to be 299,792.458 km/s48  

(Halliday, p. 892).  In fact, the “meter” is now defined “as the distance that light travels 

in a vacuum in 1/299,792,458 of a second”  (Purcell, p. 473).  Yet, for the sake of 

simplicity, throughout this book we shall refer to the velocity of light in the vacuum of 

empty space as 300,000 km/s.  This unique and constant transmission velocity of light in 

vacuo is referred to as ‘c  ,’ and because it does not vary, it is an inherent property of 

light in vacuo.49  

D. Different transmission velocities of light in material media.

Empirically, light also has different and slower transmission velocities relative to 

transparent media other than a vacuum, such as air, water, glass, or diamond  (Figure

6.7A and Figure 6.8).  There appears to be a direct correlation between the atomic 

particle density of the particular material medium and the transmission velocity of any 

color of light relative to it  (Figure 6.7A).  In clear air at sea level, light transmits only

slightly slower than in the near vacuum of empty space.  In the denser medium of pure 

48 “The velocity of light we can measure satisfactorily only as an average velocity over a to-and-fro 
journey, though, with the assistance of mechanical theory, we can get a rough value for a one-way 

velocity from observations of Jupiter’s satellites”  (Dingle, 1961, p. 12).  Also see www.sciam.com and 

www.physics.nist.gov.  
49 Maxwell’s constant velocity of light at c occurs no matter how little or how great the light’s intensity 
may be.  The velocity of c also experimentally appears to be the limiting speed for high-energy particles of 

matter, regardless of how much force or energy is applied in an attempt to make them reach or exceed c 

(Chapter 32). 
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water, light transmits at only about three-fourths of its velocity in air (its specific velocity 

also depends upon its wavelength or color).  In the somewhat denser medium of glass, 

light transmits at only about two-thirds of its velocity in air (again its specific velocity 

depends upon the wavelength or color of the light)  (Goldberg, p. 86; Halliday, p. 893). 

“The mechanism responsible for the propagation of light in matter is scattering 

(in effect, absorption and reemission of the scattered light)”  (Halliday, p. 893).  But this 

theoretical process of a photon of light colliding with an atomic particle (i.e. an electron) 

of matter (the photon then being absorbed and reemitted) cannot be instantaneous.  

Empirically, it takes a longer time interval for a photon to propagate through a material 

medium (in proportion to its density) than through the same distance in empty space.  

For example, water (H2O) is more densely packed with molecules and atomic particles 

than air, which contains fewer free atoms (i.e. oxygen, hydrogen) and molecules (i.e. 

CO2) per volume. Therefore, it follows that each photon takes a longer time interval to 

be absorbed by a greater quantity of densely packed atomic particles of water and then 

reemitted, than with respect to air.  It is suggested by the author that this is the basic 

reason why photons empirically transmit slower in stationary water (226,000 km/s) than 

in stationary air (about 299,700 km/s).  Stated a different way:  in water “the distance 

over which the original light is absorbed and reemitted is of the order of micrometers, 

and in air it is of the order of millimeters”50  (Halliday, p. 893). 

The following is a more specific explanation for the above suggested 

phenomenon:  If a continuous light ray is a wave train of photons, then the greater the 

50 “In effect, the light that we see from the Sun comes to our eyes not directly from the Sun but from the 

molecules of air a few millimeters in front of our eyes”  (Halliday, p. 893). 
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frequency of the waves of such wave train (the shorter the wavelengths) the greater the 

number of photons passing through the specific number of molecules, atoms and 

subatomic particles (electrons) of a particular material medium.  Therefore, the more 

photons that must be absorbed and reemitted by a specific number of electrons during 

a given period of time, the slower will be the transmission of such wave train of photons 

through such material medium.  Likewise, if each of the atoms of the particular material 

medium has a greater number of electrons, then the slower will be the transmission 

(absorption and reemission) of a certain number of photons through this denser field of 

electrons. 

The empirical ratio between the velocity of a particular light ray through a 

vacuum at c and the velocity of such light ray at v through a particular transparent 

material medium is called the “index of refraction,”51 or n, of such particular light ray 

(and its specific wavelength) relative to a particular material medium and its particular 

atomic particle density52  (see Halliday, p. 905; Figure 6.7B).  Therefore, n = c/v53  (Ibid).

The velocities and indexes shown on Figure 6.7 have been obtained using 

monochromatic light 54 (vis. yellow sodium light) which has only one color, and thus only 

one wavelength (589 nm). Other colors of light have different wavelengths, as do other 

types of EM radiation  (see Figure 6.9).  White light is basically a combination of all 

51 “The index of refraction is a characteristic of the medium that light enters”  (Sobel, p. 5). 
52 The “index of refraction” is basically a misnomer, because such index is independent of the empirical 
phenomenon of “refraction.”
53 In effect, the Index of Refraction tells us the relative atomic particle density of each particular material 
medium with respect to the same color of light.  “It is well known from optics that ‘n’ [the index of 
refraction] is a function of wavelength”  (Griffiths, p. 398).  But it is also a function of the density of the 
particular material medium. 
54 “Monochromatic” means light with one color, and one wavelength. 
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colors or wavelengths of the visible EM spectrum. 

It follows from the above concepts that the transmission velocity of a particular 

wavelength of light relative to a particular stationary material medium does not vary (it 

is invariant).55  Therefore, such constant transmission velocity may be considered to be 

an inherent property of such particular light wavelength through such particular 

material medium. 

Let us now discuss the related phenomena of refraction and dispersion.  

Empirically, when a light ray with a specific wavelength propagates through the medium 

of the air (or a vacuum) and then obliquely enters the surface of a different material 

medium (i.e. water), it appears to bend or refract.  For example, when a pencil is placed 

at an angle in a glass of water, light from it is refracted and the pencil appears broken at 

the water line.  The word “refraction’” comes from the Latin word for “broken” or 

“fractured.”   This phenomenon occurs for all EM waves.  “If the speed is smaller in the 

second medium, the ray is bent toward the normal to the interface, as one would 

expect when light passes from a rare to a dense medium; if the speed is greater in the 

second medium, the ray is bent away from the normal”56  (Holton, 1973, p. 387; Figure 

6.7C).  

What happens when a coherent ray of white sunlight propagates through the air 

at almost c, and then propagates through a clear glass prism?  If the light ray enters the 

55 On the other hand, if a material medium is linearly moving relative to the light wave, it must be 
considered to be a different medium relative to which light has a different transmission velocity, 

depending upon the relative velocity between the light ray and the medium  (see Chapter 7).
56 It is interesting to note that “French mathematician Pierre de Fermat [1601 – 1665] unified the laws of 
reflection and refraction by showing that both could be deduced from the postulate that light chooses a 

path of least time”  (Sobel, p. 5). 
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surface of the prism in a direction perpendicular to the surface of the glass (called “the 

normal”), then it will continue to propagate as a coherent light ray in the same direction 

through the clear glass prism, albeit at a slower velocity of approximately 197,000 

km/s57  (Figure 6.7D). 

On the other hand, if such light ray enters the surface of the glass prism at an 

angle (say 60 degrees) relative to the surface, then its component colors (wavelengths) 

will refract at different angles relative to the normal and visibly change their direction of 

propagation.  The empirical result will be a dispersal of the component wavelengths into 

a rainbow-like effect of colors  (see Figure 6.7D).  The longer the wavelength of a 

particular color (i.e. red) the less its frequency through the prism, the faster its velocity 

of transmission and the less its angle of refraction.  The shorter the wavelength of a 

particular color (i.e. blue) the greater its frequency through the prism, the slower its 

velocity of transmission, and the greater its angle of refraction.  The above process is 

called “dispersion.”  (Goldberg, p. 87; Halliday, pp. 892, 893, 904, 905). 

What causes different transmission velocities of different colors (wavelengths) of 

light relative to different material media?  The answer is a combination of the 

wavelength (or frequency) of the particular light rays and the atomic particle density of 

the particular material medium through which such light rays propagate.  In effect, each 

color or wavelength of light that passes through a particular material medium creates a 

separate index of refraction with respect to such material medium.   

57 A priori, the component colors of the rainbow that comprise such white ray of sunlight will each 

propagate at a somewhat different velocity, but empirically this phenomenon cannot generally be 

perceived due to the coherent nature of the light ray.
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Why do these empirical refraction and dispersion effects occur?  Let us now 

attempt to answer this question by describing what may happen on the quantum level.  

When white light composed of many wave trains of photons (each with a different color 

or wavelength) enters the surface of a prism at an angle, the longer component waves 

of photons (i.e. red light) with less frequent waves encounter fewer atomic particles (i.e. 

electrons) than shorter more frequent waves of photons (i.e. blue light).  Thus, where 

fewer red light photons encounter fewer electrons over a certain distance, it takes less 

time for such red light photons to be absorbed and re-emitted over that certain 

distance.  The result is a faster velocity for such red light photons, and thus a lesser 

angle of refraction from the previous rectilinear path of the original white light through 

the air at almost c  (Figure 6.7D). 

On the other hand, the shorter component waves of photons (i.e. blue light) with 

more frequent waves encounter more atomic particles (i.e. electrons) than the longer 

less frequent waves of photons (i.e. red light).  Thus, where a greater number of blue 

light photons encounter more electrons over a certain distance, it takes more time for 

such blue light photons to be absorbed and re-emitted over that certain distance.  The 

result is a slower velocity for such blue light photons, and thus a greater angle of 

refraction from the previous rectilinear path of the original white light through the air at 

almost c  (Figure 6.7D). 

From the above discussion we can deduce the following.  The angle of refraction 

indicates the total magnitude of slowing down of photons with a certain frequency as 
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compared to their usual rectilinear path at c through a perfect vacuum.58  In effect, 

Fermat’s 17th century conjecture was not correct:  light does not necessarily choose a 

path of least time.  Its path is sometimes determined by other factors.  It may also be 

concluded that each electromagnetic wave contains the same number of photons 

(regardless of its length), because it is the frequency of such waves of photons that is 

associated with their magnitude of refraction and with their energy content. 

  A clear and concise summary of many of the concepts discussed in Sections A 

and C of this chapter is set forth in Memo 6.10. 

E. The stationary ether theory.

When Young revived Descartes’ impulse or wave theory of light in the early 19th 

century, along with it came Descartes’ 1638 conjecture that light waves are carried or 

supported through space by a material substance called “ether.”59 Water waves can be 

interpreted to be a disturbance of the material substance of water that forms and 

supports them.  Likewise, sound waves may be interpreted to be a disturbance of the 

material substance of air that forms and supports them.  If light waves are a disturbance 

of the medium through which they propagate, as was theorized by Maxwell and others, 

then how could this medium be empty space? Empty space is not a material substance; 

58 This phenomenon is somewhat similar to Newton’s second law of motion where the greater the force 
applied to change the direction of an inertial motion, the greater the angle of deviation of such motion 

from the rectilinear.  With light, the greater energy (and time for absorption and re-emission) of more 

frequent wavelengths of photons takes the place of the greater force. 
59 The concept of ether was first mentioned by the ancient Greeks in an attempt to explain the motions of 
the Earth and the other planets around the Sun  (Goldberg, pp. 46, 47).  Descartes’ “ether hypothesis” 

was also based on his abhorrence of a vacuum and his dislike of the concept of “action-at-a-distance” with 

no physical contact  (Maxwell’s Papers, Vol. II, “Ether,” p. 763).  To Descartes, force, heat and light could 

only be transferred by physical contact, ergo by a physical substance like ether  [Note:  ‘Ether’ was spelled 

‘aether’ during much of the 19th century, and before.] 
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it is nothing.  What then would be disturbed and what would form and support the light 

waves  (Goldberg, p. 82)?  Because of this perceived necessity of a material medium for 

the formation, support and propagation of light waves, the scientists of the 19th century 

merely postulated the existence of luminiferous (light bearing) ether 60 (Hoffmann, 

1983, p. 56). 

Over the centuries, many types of aether were imagined by scientists to explain 

various phenomena.61  As explained by Maxwell: 

“The only aether which has survived is that which was invented by Huygens to 
explain the propagation of light.  The evidence for the existence of the 
luminiferous aether has accumulated as additional phenomena of light and other 
radiations have been discovered; and the properties of this medium, as deduced 
from the phenomena of light, have been found to be precisely those required to 
explain electromagnetic phenomena”62  (Maxwell’s Papers, Vol. II, Ether, p. 764). 

Maxwell further conjectured that “light is not a substance but a process going on in a 

substance,” possibly “an electrical disturbance,” but in any case the process is a 

“vibration”63  (Ibid, pp. 765, 766).  Despite all of these assumptions, conjectures, 

deductions, inventions, and the devout belief that they engendered for over a century, 

“aether” eventually turned out to be nothing more than a creative myth invented to 

60 That light waves could oscillate in empty space, without some material medium which also vibrates, 
forms and supports the light waves, seemed to be an unthinkable concept to 19th century scientists, even 

without empirical evidence to substantiate this conviction.  For instance, Heinrich Hertz once stated:  

“Take electricity out of the world, and light vanishes; take the luminiferous ether out of the world, and 

electric and magnetic forces can no longer travel through space”  (Folsing, p. 159).
61 “The luminiferous ether lay at the foundation of the structure Maxwell had created.  His 
accomplishment, in the nineteenth-century view, had been to unify the ethers of light, radiant heat, 

electricity, and magnetism”  (Sobel, p. 199). 
62 One piece of “evidence” that convinced Maxwell as to the necessity of ether was his assumption that 
“air itself…cannot transmit transverse vibrations.”  Only a solid can transmit transverse vibrations, 

asserted Maxwell  (Maxwell’s Papers, Vol. II, Ether, p. 768). 
63 Maxwell also conjectured that, “The process may, however, be an electromagnetic one, and as in this 
case the electric displacement and the magnetic disturbance are perpendicular to each other”  (Maxwell’s 

Papers, Vol. II, Ether, p. 766). 
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explain non-existent imagined problems.64 

What would be the amazing properties of this hypothetical substance called 

“ether”?  It must fill all of space as far as astronomers and their telescopes can observe 

light.  It must be “capable of transmitting energy”  (Maxwell’s Papers, Vol. II, Ether, p. 

767).  It must be rigid, because a priori it must support the extremely high frequency of 

light over great distances.  It must possess “elasticity similar to that of a solid body” 

(Ibid), in order to account for the phenomenon of polarization.  It must be enormously 

strong in order to transmit light waves for vast distances at the velocity of light.  It must 

be intangible (have no mass), because how else could the planets and the moon pass 

through it as if it were not even there65  (Goldberg, p. 84, 85; Holton, 1973, pp. 393 - 

394)?   

Finally, if ether is not affected by the celestial bodies moving through it, then it 

must be at rest in Newton’s absolute space.  Because it suited one of his early 19th 

century theories, Fresnel even postulated that the ether was stationary in space  

(Lorentz, 1921, p. 793).  A priori, ether also had to be absolutely at rest, because 

otherwise Maxwell’s constant velocity of light at c might vary from place to place.  Such 

were the fanciful speculations of 19th century scientists. 

Even though ether was thought to be normally stationary in space, it was also 

theorized by Stokes, Fresnel and others that locally it might be dragged along by the 

motion of the Earth through it  (D’Abro, 1927, pp. 122 – 123).  Whether ether was 

64 As we shall later demonstrate, this was also the case with Special Relativity and many other 

mathematical theories.
65 If it had no mass, it would not be affected by gravity.  These hypothetical properties were “not shared 

by any known medium”  (Bergmann, p. 27). 
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totally dragged along, only partially dragged along, or not dragged along at all seemed 

to depend upon which theory a 19th century scientist was advocating and attempting to 

arbitrarily justify.  At some point, it was even theorized that stationary ether was a 

specially privileged and absolute universal reference frame or “coordinate system in 

which the speed of light is equal to c in all directions” 66  (Bergmann, p. 27; Bird, p. 55; 

Rohrlich, p. 52).   

Maxwell, and even Faraday, ardently believed in the concept of a substance 

called “ether” absolutely at rest in space.67  Faraday referred to it many times in his 

writings.  Maxwell’s equations describing the laws of electromagnetism and the 

constant velocity of light at c were assumed to be written with respect to this 

theoretically stationary substance  (Cropper, pp. 163 – 165; Purcell, p. 334).  Thus, it was 

assumed by many scientists that Maxwell’s equations and velocity c must be valid only 

with respect to the stationary ether 68 (Resnick, 1968, pp. 16, 17; Rohrlich, p. 52).   

At this juncture, let us now ask the question:  was Maxwell’s assumption of the 

existence of the hypothetical ether medium necessary for the validity of his theory of 

light or his electromagnetic wave equations?  The answer is no.  Maxwell’s theory of 

light and his EM equations have always applied with equal validity relative to other 

mediums, such as a vacuum, air, water, glass, and diamond.  During the period 1880 to 

66 The 19th century concept of stationary ether as an absolute reference frame in space may be considered 
as a materialization of Newton’s artificial concept of absolute space. 
67 As Maxwell stated, “Whatever difficulties we may have in forming a consistent idea of the constitution 
of the aether, there can be no doubt that the interplanetary and interstellar spaces are not empty, but are 

occupied by a material substance or body, which is certainly the largest, and probably the most uniform 

body of which we have any knowledge”  (Maxwell’s Papers, Vol. II, Ether, p. 775). 
68 For example, in the 1890’s, H. A. Lorentz asserted that Maxwell’s equations and the constant velocity of 
light at c were only theoretically valid for an experiment that was conducted in the stationary ether  

(Hoffmann, p. 82).
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1905, it was finally realized that ether was just a fictitious medium in space, and that in 

reality the celestial medium for the transmission of light was nothing more than the 

vacuum of empty space.  For this reason, the fictitious ether was irrelevant to the 

validity of Maxwell’s equations.  Since empty space is basically a void of nothing which is 

not capable of any motion, the medium of empty space can also be considered as 

“stationary” for purposes of Maxwell’s equations.  Thus, Maxwell’s equations now state 

that the transmission velocity of light is c relative to the medium of the vacuum of 

empty space.  

After Maxwell’s equations and theories were published in their final Maxwellian 

form in 1873, questions were posed by various members of the scientific community as 

to whether such equations might change relative to a body (i.e. the Earth) which was 

moving with respect to the stationary ether frame  (Hoffmann, 1983, p. 82).  In other 

words, did the velocity of light vary from a constant c and become c – v or c + v 

depending upon its direction of its propagation relative to the direction and magnitude 

of motion of a material body through the ether.  (Resnick, 1968, p. 16; Bird, pp. 57 - 58)? 

The conventional wisdom of the latter part of the 19th century asserted that if an 

electromagnetic experiment could be devised to measure the magnitude of the speed 

(v) of the Earth through the stationary ether in different directions relative to the

velocity (c) of light, v/c, then the absolute speed and direction of the Earth through the 

reference frame of stationary ether could be determined69  (Hoffmann, 1983, pp. 56, 85, 

69 This, of course, assumed that the ether was unaffected by the motion of the Earth.  On the other hand, 

if the Earth dragged the ether (with the light embedded in it) along at the same speed as the Earth, then a 

priori no variation in the velocity of light could be observed in any direction.  Also, if the ether (with the 
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86; Goldberg, p. 86). 

  A priori, this hypothetical experiment could also determine the velocity of light 

relative to the moving Earth and demonstrate the existence of stationary ether.   

It was also hypothesized by some scientists that if the ether was truly stationary, 

then the motion of the Earth through it should create an “ether wind” effect.  This 

“ether wind” effect was theoretically much like the wind sensation that is created when 

one stands on the bow of a ship that is rapidly moving through stationary air  (Gamow, 

1961, p. 165; Hoffmann, 1983, p. 86).  It was further assumed that a ray of light 

propagating to and fro in the direction of such “ether wind” would take a longer interval 

of time to complete its journey than if such light ray propagated perpendicular to such 

ether wind, and that such difference in time interval could be detected.  This last 

assumption was based upon the known fact that it takes a boat on Earth longer to travel 

to and fro with and against a current of water, than to and fro across such current  

(Gamow, 1961, pp. 165 – 166; see Figure 9.3B). 

During the 1870’s, numerous electromagnetic experiments were devised to 

measure the magnitude of the theoretical “ether wind” (caused by the Earth moving 

through the stationary ether) as compared to the velocity of light, v/c, and thus to 

determine the magnitude of the absolute speed of the Earth through the ether.  But all 

of these first order (first approximation) experiments failed to detect any magnitude for 

the theoretical ether wind or any absolute speed of the Earth through the ether  

(Hoffmann, 1983, p. 86).  Nevertheless, the scientific community remained collectively 

light embedded in it) was only partially dragged along by the moving Earth, then it was assumed that 
there should only be a partial variation in the velocity of light in each direction  (Goldberg, p. 86). 
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convinced that the hypothesis of a stationary material substance in absolute space was 

a necessary and fundamental law of nature  (Bergmann, p. 27).  

By 1880, the hypothesis of ether as a preferred or special stationary reference 

frame in space was firmly entrenched in scientific dogma.70  The best way to 

demonstrate the existence of stationary ether was to somehow determine the absolute 

speed of the Earth relative to the stationary ether reference frame.  But how?  In 1881, 

a Russian born American scientist named Albert Michelson would devise an interference 

of light experiment in order to attempt to answer these questions  (see Chapter 9).  

Throughout the remainder of this treatise, we shall discover that the mythical 

concept of stationary ether has caused serious theoretical misconceptions, anomalies 

and enigmas for physics that still distort scientific thought in the twenty-first century. 

70 In retrospect, all of these ad hoc assumptions and beliefs concerning ether are ridiculous.  But during 
the 19th century, the scientific community had convinced itself that they were correct, so they were firmly 

believed to be true.  The analogy of these ridiculous ether beliefs to similar current beliefs in Special 

Relativity and other arbitrary mathematical theories is compelling, as we shall see in later chapters. 
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A. Faraday’s lines of force surrounding
the poles of a magnet.

B. Faraday’s drawings of circular magnetic
lines of force perpendicular to an electric
current, which he called a ‘magnetic field.’

current

C. Faraday’s repulsing lines of force. D. Faraday’s lines of force in a condenser.

voltaic cell condenser

switch

Figure 6.1  Faraday’s Lines of Force

Sources: Gamow, 1961, p. 150; Born, pp. 168, 174; Maxwell’s Papers, Vol. I, p. 460
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A. Maxwell’s lines of force (fields)
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B. Maxwell’s vortex model of the hypothetical ether

C. Maxwell’s electromagnetic waves, consisting of transverse
undulations of the hypothetical medium (ether)

Figure 6.2  Maxwell’s Electromagnetic Illustrations
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curl E = - 1c
∂B
∂t

curl B =        +       J1
c

∂E
∂t

4π
 c

div  E = 4πp
div  B = 0

B = Magnetic field; E = Electric field; J = Current density

Maxwell’s original 20 equations were 
consolidated by Helmholtz, Heaviside, Hertz, 
and Lorentz into just four equations.1 (Miller, 
pp. 12, 24 - 25, 87)

The term ‘∂E/∂t’ represents Maxwell’s ad hoc 
displacement current.

“The lack of symmetry...with respect to B and 
E is entirely due to the presence of electric 
charge and electric conduction current.” 
(Purcell, pp. 330 - 331)

“The first equation is Faraday’s law of induction. The second expresses the 
dependence of the magnetic field on the displacement current density, or rate of 
change of electric field, and on the conduction current density, or rate of motion of 
charge.  The third equation is equivalent to Coulomb’s law.  The fourth equation states 
that there are no sources of magnetic field except currents.”  (Ibid)

A. Maxwell’s Contemporary Field Equations in the Presence of Charges
and Currents in Matter

curl E = - 1c
∂B
∂t

curl B = -         1
c

∂E
∂t

div  E = 0
div  B = 0

Electromagnetic waves have the following 
properties:

1. “The field pattern travels with speed c.”

2. “At every point in the wave at any instant of
time, the electric and magnetic field strengths
are equal.”

3. “The electric field and the magnetic field are
perpendicular to one another and to the
direction of propagation.”  (Ibid, p. 334)

[Note:  In the vacuum of empty space (ether) 
Maxwell’s  equations are symmetrical]

B. Maxwell’s Contemporary Field Equations for Electromagnetic Waves
in the Medium of Ether, Which Theoretically Filled  Empty Space

Figure 6.3  Maxwell’s Electromagnetic Field Equations
Primary Source:  Purcell, pp. 330 - 331, 334

1  The equations shown on this page are not Maxwell’s original equations.  They represent his original 
equations as consolidated, modified and simplified between 1870 and 1892 by Helmholtz, Heavyside, 
Hertz and Lorentz.



Figure 6.4   Waves of Light (EM) Propagating from Their Material 
Light Source  

amplitude
of wave

crest
of wave

period or
wavelength (λ)

frequency: the number of wave 
crests that pass a point/sec

trough of
a wave

Source: Goldberg, p. 83

Figure 6.4A

S

Source:  Born, p. 98

Figure 6.4C  Light waves are 
depicted ‘in phase,’ crest to crest, 
trough to trough, wavefront to 
wavefront

logitudinal
direction of
propagation

transverse
motion of
oscillation

Figure 6.4B Spheres of light waves 
continuously propagating outwardly in 
all directions from their material light 
source (S); all ‘in phase’

Source:  Goldberg, p. 91
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Jupiter

The moon Io in its shaded 
eclipse area relative to Earth

Io’s orbital period = 42 hours 

SUN

A

 C

BD

When all of the increases in time intervals between succeeding orbits of Io were added up, Romer found they totaled 
about 22 minutes (the modern figure is about 17 minutes).

When all of the decreases in time intervals between succeeding orbits of Io were added up, Romer found they totaled 
about 22 minutes (again the modern figure is about 17 minutes).

The diameter of the Earth’s solar orbit (as measured in 1676) divided by 22 minutes equals about 220,000 km/s for 
the finite velocity of light.

“When Romer in 1676 used the apparent variation in the periods of Jupiter's satellites to deduce the velocity of light, 
he was, in effect, using a Doppler method, inverting the more common procedure of determining an unknown velocity 
in terms of the known velocity of light.  Naturally he worked from first principles, and presumably because of the 
direction from which he approached the problem did not go on to generalise it.” (Gill, p. vii; see Chapter 7)

Figure 6.5  The Basis of R mer’s Deduction 
That Light Has a Finite Velocity

Because of the increasing 
distance of the Earth relative to 
the p lane t Jup i te r, each 
succeeding interval of time 
between the orbits of the moon 
Io was progressively longer in 
time as perceived from the 
receding Earth (the shaded area 
from A to B).
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Romer deduced that 
the reason for this 
difference in perceived 
time interval was the 
i n c r e a s i n g o r 
decreasing relative 
distance of the Earth 
which light must travel 
at a finite velocity.
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Source:  Goldberg, pp. 433 - 437



AB
Jupiter
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Figure 6.6  The Discovery in 1676 That Light Propagates at a 
Finite Velocity over Distances, and Not Instantaneously

Roemer’s data demonstrated that the time intervals between successively 
observed eclipses of the Jovian moon, Io, totaled over 22 minutes longer when 
the relative distance between Jupiter and Earth was at its greatest (line A), as 
compared to later when the two planets were at their closest relative positions 
(line B). From these and other facts, he deduced in 1676 that light propagates 
at a finite  velocity.

Sources:  Goldberg, pp. 433 - 438; Gondhalekar, pp. 124 - 125
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Io’s orbit

Earth

Sun

  Earth’s orbit

 Jovian orbit



Figure 6. 7 The Velocity of Light Relative to Different
Transparent Material Media (all figures approximate)
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Medium 

vacuum 
clear air 
water 
glass 
diamond 

Velocity of Light 
(km/s) 

299,792 
299,700 
226,000 
197,000 
124,000 

Chart 6. 7 A The approximate velocity of 
yellow sodium light rays relative to different 
material media with different densities of 
atomic particles. 

clear glass prism 
-!., 

Typical Index of Refraction for 
Medium Yellow Sodium Light 

vacuum 1.00 
air 1.0003 
water 1.33 
glass 1.52 
diamond 2.42 

Chart 6.7B The empirical "index of 
refraction" (n) is the ratio of the velocity of a 
particular light ray (v) relative to a specific 
medium as compared to the velocity of 
such light ray at c relative to the medium of 
a vacuum: 

Figure 6.7C Incident light (I) enters the 
surface P at incident angle (i) and refracts 
at refracted angle (r). Snell's Law states 
that sin i/sin r is equal to n (the index of 
refraction for water), which is independent 
of (i). (see Sobel, p. 5) Sin i equals IN/IP. 
Similarly, sin r equals RN,IRP. (Id.) 

red 
orange 
yellow 
green 
blue 
violet 
indigo 

The lesser f r e q uency of 
longer wavelengths, the faster 
the velocity t h rough th e 
particular material medium. 

t 
The greater frequency of shorter 
wavelengths, the slower the 
velocity through the particular 
material medium. 

Figure 6.7D Light rays with different wavelengths (colors) that enter a surface at an 
angle produce different indexes of refraction, and different transmission velocities at 
different angles of refraction through a particular transparent material medium. 

Partial Sources: Goldberg, pp. 86, 87; Halliday, pp. 892, 893, 904, 905 



Figure 6.8  The Velocity at Which a Light Ray Transmits, Relative to the Medium Through 

E. Diamond: very dense 124,000.000 41.36
diamond

D. Crown glass: quite dense 197,000.000 65.71
glass

C. Clear water: fairly dense 226,000.000 75.38
water

B. Air at sea level (contains
some atoms & molecules):
very little density

299,700.000 99.97
air

A. *Empty space (the almost
perfect vacuum of interstellar
space): almost no density

c = 299,792.458 100
empty space

Transparent mediums
and their density of
atomic particles

A yellow light ray propagating 
through its stationary medium

Transmission speed 
of light relative 
to its medium

(km/s)

Percent of 
speed c

Which it Propagates over the Distance from Y to Z (all numbers approximate)
*A cubic meter of interstellar space is actually not completely empty (a perfect vacuum), because a few subatomic
particles, EM rays and the like continually pass through it.  Therefore, it can be considered to be a very thin ‘material
medium.’

Partial Source:  Halliday, pp. 892, 893
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 6.9A  The Visible Rainbow-like Spectrum Of Light 

“All [visible] light waves are short - there are 14,000 in one centimeter 
for red light, and 25,000 for violet.”  (Bonner, p. 46)

*one Angstrom (A) = 10-8 centimeters (0.00000001 cm)

Figure 6.9  The Electromagnetic Spectrum of Radiation

Sources:  Bonner, p. 46; Zeilik, p. 92

visible light
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measured in
 Angstroms*

H  K

H K

[Note:  White light is a combination of all colors or wavelengths 
of the visible EM spectrum.]



Memo 6.10  How Does Light Transmit and Propagate Relative to Matter?

A. The EM radiation spectrum (called ‘light’) is comprised of an almost infinite number of wavelengths,
from very short gamma rays to very long radio waves.  (see Figure 6.9)  We humans name each different
wavelength of ‘visible light’ as a different color (i.e. yellow) because that is what our human eyes
perceive.  (see Figure 6.9A)

B. There are also a great number of transparent mediums through which ‘visible light’ can propagate.
The more dense the medium (vis. the more atomic particles it contains per volume) the slower a light
ray can propagate through it.  We define ‘empty space’ (which has only a few atomic particles moving
through it) as a ‘medium,’ because light transmits relative to (and propagates through) this intermediate
environment of empty space from a star to Earth.

C. We define the velocity of light relative to each different medium through which it ‘transmits,’ as the
‘transmission velocity of light’ relative to that particular medium.  (see Figure 6.8)  The transmission
velocity of all visible light (colors) relative to the substantially non-material medium of empty space is
approximately 300,000 km/s or c, because empty space has a density of approximately zero.  (see
Figures 6.8A and 6.11)

D. The transmission velocity of different colors (wavelengths) of visible light changes relative to its
different material media with different densities.  For example, the transmission velocity of yellow light
relative to the stationary material medium of water is approximately 75% of c (226,000 km/s); for blue
light it is slightly slower; for red light it is slightly faster.  (see Figure 6.7D)  These different transmission
velocities of different wavelengths (colors) of visible light relative to a specific stationary material
medium with a particular density are called the ‘index of refraction’ of that particular color relative to
that particular material medium.  For example, the index of refraction for yellow light transmitting
relative to the material medium of glass is approximately 65% of c; and relative to the much denser
material medium of a diamond it is approximately 41% of c.  (see Figure 6.8)  The transmission velocity
for blue light (with a shorter wavelength than yellow) in the above examples is slightly slower, and the
transmission velocity for red light (with a longer wavelength than yellow) is slightly faster.

E. In all of the discussions in this chapter we have assumed that a light ray is propagating relative to a
material body that is stationary relative to the light ray.  What happens if the material body moves
linearly toward or away from the light ray?  (see Figure 21.1)  We define the velocity of a light ray as it
propagates over different distance/time intervals toward or away from a linearly moving material body,
as the propagation velocity of the light ray relative to the moving body.  If the body moves toward the
light ray, the velocity of the light propagating relative to such body will be greater than 300,000 km/s,
and if the body moves away from the light ray the velocity of the light ray relative to such body will be
less than 300,000 km/s.  (see Sobel, pp. 200, 204; Figure 6.11)  This relative velocity of propagation is a
completely different concept than the constant ‘transmission velocity’ of a light ray relative to its
medium or in the abstract.

F. In Chapter 6 and in all of the above examples we have also assumed that the medium is stationary
relative to the light ray.  What happens if a material medium is moving linearly relative to the light ray?
The answer is:  The transmission velocity and the propagation velocity of the light ray will both change,
depending upon the magnitude and direction of such material motion.  (see Chapter 7C)



Maxwell theorized that the phenomenon of light was an electromagnetic disturbance of the 
material stationary ether, and that the stationary ether existed everywhere in Newton’s 
absolute immoveable empty space.  Maxwell’s equations told him that this disturbance of the 
ether (a light ray) transmitted relative to the material medium of stationary ether in otherwise 
empty space at the rate (speed) of c (300,000 km/s).  It follows from this scenario that an 
observer located anywhere in the universe could theoretically measure the rate (speed) of 
this disturbance (the light ray) when it reached him to be c relative to the material medium of 
stationary ether, even if such observer was moving toward or away from the light source or 
the light ray at velocity v (i.e. observers C and D).

of Light and Maxwell’s Equations

300,000 km = 1 sec
300,000 km = 1 sec

300,000 km = 1 sec
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medium of 
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medium of 
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EM 
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of ether
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light 
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moving disturbance

of ether; light ray v
v

On the other hand, relative to observer C such disturbance of the ether (the light ray) would 
be propagating through empty space (ether) and over a time interval at velocity c - v, and 
relative to observer D such disturbance of the ether (the light ray) would be propagating 
through empty space (or the ether) and over a time interval at velocity c + v.  Very importantly, 
these velocities are nothing more than relative velocities of the light ray with respect to linearly 
moving bodies.  They have nothing to do with the constant transmission velocity of such light 
ray at c relative to its medium.  Strangely enough, these relative velocities will become crucial 
to our discussions of Einstein’s Special Theory in Part II of this treatise.

Figure 6.11  The Assumptions Implied from Maxwell’s Theory 
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Chapter 7 

EARLY ATTEMPTS TO UNDERSTAND THE VELOCITY OF LIGHT 

Nineteenth century scientists wondered whether the transmission velocity of light 
varies depending upon:  1) the motion of light’s emitting body, 2) the motion of 
light’s medium, and 3) the linear motions of matter to which light relates.  
Several early experiments seemed to give answers, but their results were often 
distorted by the imaginary concept of stationary ether.  By 1880 there was more 
confusion, and there were more false assumptions than there were real answers. 

A. Three questions that need to be answered.

It can be a daunting task to attempt to sort out and explain, let alone 

understand, the labyrinth of false assumptions, invalid theories, irrelevant equations, 

false conjectures, paradoxes, and misinterpreted experiments that (during the last two 

centuries) have confused and distorted physics in general.  And in particular Maxwell’s 

concept of the constant transmission velocity of light at c.  Most prominently included 

within this labyrinth are the arbitrary concepts of stationary ether as an absolute 

reference frame; Newton’s absolute space and absolute time; the theories of “ether 

drag” and “partial ether drag;” the Michelson & Morley null results; Fitzgerald’s, 

Lorentz’s and Einstein’s contraction of matter theories; the misapplication of Galileo’s 

Relativity to light; the Lorentz transformation equations; and above all, Einstein’s 

theories of relativity.   

Since a basic understanding of each of the above is necessary to an appreciation 

of the current untenable situation and to its ultimate solutions, we will do our best, in 

this and later chapters, to state and explain such confusion and distortions in as 

straightforward, simple and understandable terms as possible.  We will thereafter set 
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forth and explain the real facts and the real solutions for the false assumptions, 

paradoxes and other problems that have been created and still exist. 

As previously stated, because Maxwell’s equations (which contained the 

constant transmission velocity of a light ray at c) were written with respect to the 

theoretical material medium of stationary ether at rest in absolute space, it was 

asserted by 19th century scientists and others that such equations were only valid for 

that absolute stationary reference frame  (Resnick, 1968, pp. 16 - 17).  Assuming that 

this incorrect assertion was true, it was then asked by the same scientists, “What is the 

transmission velocity of a light ray with respect to material bodies which are in linear 

motion relative to the stationary ether reference frame and relative to such transmitting 

light ray?”   

If such 19th century scientists had realized that the concept of stationary ether 

was just a fictitious myth (like phlogiston and caloric), and that a stationary ether 

reference frame does not and could not exist, then they probably never would have 

made such assertions or asked such questions because they would obviously have been 

meaningless.  Likewise, all of the experiments and theories that were later concocted in 

order to attempt to answer such meaningless questions probably never would have 

occurred.  Thus, Maxwell’s constant transmission velocity of light at c in the abstract or 

relative to the medium through which it propagates might never have been 

misunderstood nor distorted to the degree that it is today.   

Nevertheless, such 19th century scientists did not realize that the stationary 

ether reference frame was only a myth, so all of such meaningless questions were asked 
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and answered in ad hoc, absurd and invalid ways.  As a consequence, Maxwell’s concept 

of the constant transmission velocity of light at c relative to its real medium of empty 

space (a vacuum) was totally misunderstood by everyone, and especially Einstein who 

invented Special Relativity in a misguided and futile effort to unravel the confusion.  

Special Relativity has, in turn, distorted all of physics and science in general. 

The valid questions that should have been asked and answered by such 19th 

century scientists have nothing to do with the false concept of stationary ether.  They 

include the following:  Does the constant transmission velocity of light at c vary 

depending upon:  1) the motion of a light ray’s emitting body;  2) the motion of the 

medium through which such light ray propagates; or  3) the linear motions of material 

bodies toward or away from such propagating light ray. 

In order to answer these three valid and relevant questions, let us first consider 

the concepts of linear motions (velocities) of material bodies relative to each other.  

Where a train is being propelled at a constant velocity of 60 km/h relative to the rails 

(v1) , and a man walks through the train at the constant velocity of 3 km/h in the 

direction of the train’s motion (v2), the total speed of the man will be 63 km/h relative 

to the rails1  (Figure 7.1A).  This result represents the simple law of the ‘computation of 

relative speeds’ for material objects, which Einstein characterized as the “classical 

addition of velocities”  (Einstein, Relativity, pp. 19 – 20).   

Likewise, where a material object, such as a bullet, is fired from the speeding 

1 But the velocity of the train will only be 57 km/h relative to the walking man  (Figure 7.1B).  Strangely 

enough, this second computation which results in a relative velocity is more important for the purposes of 

this treatise than the first computation.  We will discover why in Chapters 19 and 21. 
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train and accelerates away from the train in the direction of the train’s motion, the 

velocity (v1) of the train is added to the muzzle velocity (v5) of the bullet in order to 

determine the total velocity (v6) of the bullet relative to the rails (v1 + v5 = v6)2 ( Figure 

7.1C).  Similar computations apply to other trains and bullets being propelled in the 

same and opposite directions  (Figures 7.1D, E, F, G and H). 

Very importantly for our later discussions in Figure 7.1 the propelled velocity of 

the walking man, each moving train and the muzzle velocity of the bullet also exhibit 

relative velocities of approach or separation with respect to each other.3  

Within the context of the above examples and analogies, let us now precisely 

restate the questions that were facing such 19th century scientists.  Do Maxwell’s 

theories of light and his electromagnetic wave equations mean exactly what they 

specifically state or imply:  that a ray of light transmits in all possible directions over vast 

distances of empty space at the constant transmission velocity of c (300,000 km/s) in 

the abstract or relative to the medium of ether or a vacuum at the instant that such light 

ray comes into existence, and regardless of the linear motion of its emitting body or the 

linear velocity of any material body with respect to which such light ray may propagate?  

Or does the transmission velocity of a light ray vary in every possible direction because 

2 The muzzle velocity of a bullet relative to the gun is similar in concept to the transmission velocity of 
light at c relative to its point of emission in space  (Chapter 22). 
3 The reason why these simple concepts are so important is that Einstein substituted a light ray 
propagating at velocity c for the walking man, which resulted in relative velocities for the light ray of c – v 

and c + v depending upon the direction of the linearly motions of such material objects  (Chapters 19 and 

21).  However, he incorrectly claimed that such relative linear velocities changed the constant 

transmission velocity of the light ray at c (to c ± v  )  (Einstein, Relativity, pp. 22 –23).  This monumental 

mistake will be further discussed and explained in Chapters 19, 20F, 21 and 22.  Incomprehensible as it 

may seem, Special Relativity is really nothing more than Einstein’s elaborate attempt to reverse such 

monumental mistake.
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of the linear motion of the light ray’s emitting body, because of the motion of its 

medium, or because of the linear velocity of any material body relative to which such 

light ray propagates?   

Before we proceed, it should be noted that throughout this treatise we will refer 

to the vacuum or void of empty space through which light transmits at velocity c as a 

“medium,” even though that term is usually reserved for a material medium such as air 

or the hypothetical ether.  The rationale for this somewhat unorthodox definition and 

generalization of the meaning of “medium” is as follows.  First of all, Maxwell himself 

specifically referred to light constantly propagating throughout a vacuum at velocity c  

(see Maxwell’s Papers, Vol. 1, p. 580).  Secondly, if Maxwell’s theories of light and his 

equations were valid through the mythical material medium of ether, but ether does 

not exist, they should be equally valid through what remains…the vacuum of empty 

space, and what remains (the vacuum of empty space) should continue to be equally as 

valid as ether as a medium (material or otherwise).  What else is light transmitting 

through at velocity c from a distant star to the Earth, other than the vacuum of empty 

space?  How and what else was light actually transmitting through at velocity c during 

the 19th century?  It was always the same medium:  the almost perfect vacuum of empty 

space. 

B. The Motion of Light’s Source Body

First, let us examine the question:  Does the transmission velocity of a light ray at 

velocity c relative to the medium of empty space vary depending upon the speed and 

direction of motion of the source body from which such light ray is emitted?  For the 
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answer, we will defer to Willem de Sitter’s empirical binary star theory which asserts 

that the orbital velocity (v) of a light emitting binary star must not be added to (c + v) or 

subtracted from (c – v) the velocity c of the light which the star emits, because this 

would necessarily result in ‘ghost star’ images in a binary star system,4 which images 

have never been observed  (Figure 7.2; Bergmann, p. 19; Dingle, 1972, pp. 205 – 207; 

Einstein, Relativity, p. 21).  Based on De Sitter’s binary star observations and his 

resulting empirical theory, Einstein postulated: 

“[L]ight is always propagated in empty space with a definite velocity c which 
is independent of the state of motion of the emitting body”5 (Einstein, 1905d 
[Dover, 1952, p. 38]). 

De Sitter’s theory and the underlined part of Einstein’s postulate are compatible 

with Maxwell’s equations based on the wave theory of light (Bergmann, p. 19), with 

the 1851 interference experiment of Fizeau (Section C of this Chapter),6 with the null 

result of the Michelson & Morley experiment (Chapter 9),7 and with empirical 

measurements of the speed of sound waves.8  Measurements of the velocity of 

starlight received on Earth from stars with different relative speeds also appear to 

confirm these conclusions.9 Therefore, let us accept De Sitter’s theory and the 

(underlined) second 
4 A “binary star system” exists where two stars orbit around their common center of gravity. 
5 Based on his own theory of the “Relativity of Direction” (Einstein, Princeton, 1922, pp. 24 – 25), which he 
borrowed from Poincaré, Einstein postulated that this velocity of light at velocity c is also independent of 

the direction of motion of the emitting body  (Einstein, Relativity, p. 21). 
6 The results of Fizeau’s 1851 interference experiment are also empirical confirmation of De Sitter’s theory.

(Section 7C). 
7 The M & M null results (and similar results of other experiments) are also empirical confirmation of De 
Sitter’s theory. 
8 “The speed of sound waves being likewise independent of the motion of the source”  (Feynman, 1963, p. 
15-2).  Also see Chapter 8.
9 Why?  Because light rays received on Earth from stars and other luminous celestial bodies with different 
relative velocities do not have different measured transmission velocities when received on Earth  (see

the ‘aberration of starlight’ in Chapter 7D)
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part of Einstein’s above postulate as valid.10 

C. The Motion of the Medium

Next, let us examine the second question:  Does the transmission velocity of light 

at velocity c vary depending upon the motion of the material medium through which it 

propagates?  With respect to the vacuum of empty space the answer is obviously no, 

because the vacuum of empty space (by definition) is not a material medium and how 

can the “nothing” of a vacuum (vis. empty space) move?  Therefore, let us confine the 

remainder of our discussion to material mediums that do move. 

As we discovered in Chapter 6, when a light ray propagates through a stationary 

material medium (i.e. water), it does not transmit relative to that medium at velocity c  , 

but rather at a different velocity that is less than c  (Figure 6.8).  Now the question 

becomes:  Does the linear motion of such material medium (i.e. water) cause a light ray 

to transmit at a different velocity relative to such moving medium than when such 

medium was not moving (i.e. stationary water)?  

Where sound is emitted in the direction of a terrestrial wind, the speed v1 of the 

wind (the moving medium) is added to (or subtracted from) the transmission speed of 

sound v2 in order to determine the total speed v3 of the sound relative to the surface of 

the Earth (v1 ± v2 = v3 )  (Gamow, 1961, p. 162; also see Chapter 8).  Do material 

“combinations of speeds” also occur with non-material light in the moving medium of 

water?   

10 Very importantly, in Chapters 21 & 22, we will discuss and explain why the (not underlined) first part of 

Einstein’s above postulate is not valid and why it was a major false premise for his entire Special Theory. 
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By 1851, technology had progressed to the point where French scientist Armond 

Fizeau (1819 – 1896) was able to test the effect of a moving medium (vis. pure water) on 

the velocity of light that passed through such moving medium.  In Fizeau’s interference 

of light experiment (Figure 7.3), a ray of in-phase monochromatic light (Figure 7.4A) was 

emitted from a terrestrial light source and propagated toward a partially reflective glass 

plate called a ‘beam splitter.’  The beam splitter had a thin layer of silver on it just thick 

enough to reflect one half of the light ray (pencil A) in a perpendicular direction toward 

mirror M1.  The other half of the light ray (pencil B) passed through the partially 

reflective glass plate toward mirror M3.  The two pencils of light traveled along two 

opposing light paths that were slightly different in length, one clockwise and the other 

counter clockwise.11  When the two pencils of light met again at the eye of Fizeau, their 

slightly out-of-phase waves ‘interfered’ with each other (see Figure 7.4B) and 

established an interference pattern of dark and light rings (called “interference fringes”) 

when viewed through a small telescope12  (Figure 7.4C).  When the water in the tubes 

was at rest relative to the tubes this interference fringe pattern remained constant  

(Figure 7.4D1). 

Based on the known length of each monochromatic light wave and the known 

velocity of light through the medium of water at rest (w) (approx. 226,000 km/s), Fizeau 

calculated that the speed of water flowing through the tubes must be 7 m/s (v) in order 

to change the relative phase of the light waves propagating through the moving water 

11 This slight difference in length caused the wave phases of the two light pencils to be slightly out-of-
phase  (Figure 7.4B). 
12 Newton discovered this pattern of rings, but he did not know its cause  (Gamow, 1961, pp. 75 – 79). 
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by about one half of a wave length (Figure 7.4D2) over the 150 cm length of the tube  

(Goldberg, p. 440; Gamow, 1961, pp. 162 – 163).  Sure enough, when the water was 

allowed to flow through the tube at 7 m/s from the water tank four stories above the 

experiment, Fizeau observed through the telescope that the interference fringe pattern 

shifted about 44% of a wavelength (Figure 7.4D2), 

This shift in the pattern of interference fringes implied to Fizeau that the flow of 

the water (v) caused a difference in the time interval for the light pencils to travel their 

courses, and that this time interval difference was manifested by such fringe shift.  He 

concluded that about 44% of the speed of the water (v) is added to or subtracted from 

to the velocity of the light (w) propagating (through the ether) in the moving water, 

depending upon the direction of the flow13  (Gamow, 1961, p. 163).  In effect, Fizeau 

(reasoning on the basis of the ether theory) conjectured that “the motion of the water 

only partially drags the ether,” and hence also the light embedded in the ether in the 

water14  (Goldberg, p. 443).  Fresnel’s algebraic equation which described these 

empirical results was W = w + v(1 – 
1
 )15 (Einstein, Relativity, p. 46, F.N.).

When one ignores the mythical concepts of ether and ether drag, the empirical 

13 Fizeau measured the velocity of light in both directions of the water’s flow (v  ).  It was w + 44% of v 

with the flow, and w – 44% of v (Figure 7.4D3) against the flow when BS and M1 exchanged positions and

the alternate light source was used  (Figure 7.3; Bergmann, p. 21).  Did the velocity v of the water change 

the inherent property of the transmission velocity of light in stationary water at w to w + 44%v or w – 
44%v  ; or did it merely drag or carry the waves of light at w along with the ether in the water in a 

piggyback fashion? 
14 Fizeau’s explanation was the piggyback scenario.  A much more logical modern explanation is 
hereinafter described by the author.  It concludes that the inherent transmission velocity of the light’s 

photons changed (relative to the medium of moving water).  Note the infra in this Section. 
15 Where W is the velocity of the light relative to the tube, v is the speed of the water relative to the tube, 
n is the index of refraction of the medium c/w , c is the velocity of light through empty space, and w is the 

velocity of light through stationary water  (Einstein, Relativity, pp. 45 – 46, and F.N.).
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results of the “Experiment of Fizeau” become much clearer.  They suggest that the 

transmission velocity of light in stationary water w is totally independent of the velocity 

of the source of the radiation (vis. the solar orbital velocity of the Earth)16 and that it is 

partially independent of the motion of the transmitting medium (water).  The 

“Experiment of Fizeau” paradoxically appeared to contradict the material theorem of 

the “computation of relative velocities,17 which asserts that 100% of the speed of the 

water (v) should have been added to or subtracted from the velocity of the light in the 

moving water (w)18 (Figure 7.1).  What was the answer to this paradox?  To this date 

there is no accepted explanation.19 

Why did the motion of the water v only result in a change of the velocity of the 

light in the moving water equal to 44% of v?  Why did this magnitude occur in two 

opposite directions?  We will now suggest a possible answer.   

Remember from Chapter 6 that water is much more densely packed with atomic 

particles (i.e. electrons) than air.  Therefore it takes more time for each photon of light 

to be absorbed by a greater quantity of densely packed atomic particles (electrons) of 

water and then reemitted  (Halliday, p. 893).  Again, this should be the reason that wave 

16 The velocity of light in stationary water (w  ) was independent of the motion of the Earth through space, 
because the results of Fizeau’s experiment did not depend on the Earth’s motion or its direction of 

motion.  There was no fringe shift caused by the solar orbital motion of the Earth in any different 

direction, or otherwise, when the water was stationary in the tube.  This was a further confirmation of De 

Sitter’s above theory.  There also was no correlation between the experimental results in opposite 

directions of the water’s flow and in the assumed opposite direction of the Earth’s solar orbital motion. 
17 Einstein always referred to this computation as the “classical addition of velocities.” 
18 The results of Fizeau’s 1851 experiment also demonstrated that Fresnel’s above equation (then called 
his “ether drag coefficient,” and now called the “coefficient of refraction”) appears to describe something 

that it was not intended to describe…the percentage or fraction (f) of the speed of a moving liquid 

medium which is added to or subtracted from the velocity of the light propagating through it. 
19 Einstein’s relativistic and algebraic description of Fizeau’s results is not an explanation  (Einstein, 
Relativity, pp. 43 – 46).
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trains of photons empirically propagate slower in stationary water (226,000 km/s) than 

in less dense stationary air (299,800 km/s).  

With regard to the 1851 experiment of Fizeau, it is suggested by the author that 

the rapid motion of water causes a photon to encounter a fewer number of water 

particles (electrons) during a given time interval when it propagates with the water’s 

flow, because the water particles (electrons) are moving away from each propagating 

photon  (Figure 7.5A).  Each photon thus takes less time being absorbed and re-emitted 

by fewer encountered particles.  Therefore, the velocity of each photon in the direction 

of the flow should be slightly greater than 226,000 km/s.  By way of extrapolation, if the 

water was flowing at 1% of the velocity of c, then each photon would catch up to and 

encounter even fewer numbers of rapidly moving particles during a given time interval.  

In this event, each photon should propagate through the super fast water much faster 

than 226,000 km/s + 7 m/s.20   

On the other hand, when a photon propagates against the water’s flow, it should 

encounter a greater number of water particles (electrons) during a given time interval, 

because the water particles (electrons) are moving toward the photon.  Thus, the 

velocity of the photon in this direction should be less than 226,000 km/s., because it 

would take more time being absorbed and re-emitted by a greater number of water 

particles  (Figure 7.5B). 

In Fizeau’s 1851 experiment, it is suggested that these scenarios empirically 

20 Theoretically, if the water was moving at 50% of c  , then the velocity of each photon through such 

super duper fast water would be vastly greater than 226,000 km/s, for the same reasons as previously

described. 
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caused the total process of absorption and reemission of the photons to be somewhat 

speeded up with the flow and somewhat slowed down against the flow, by a magnitude 

equal to 44% of the speed of the water (7 m/s) in each direction.  A priori, the motion of 

the water does not partially transfer the speed of the water to the velocity of the light; 

nor does it drag or carry the photon along (piggyback style) at an increased or 

decreased velocity relative to the tube, as hypothesized by Fizeau, Einstein and others.21  

Rather, the motion of the water merely makes it possible for the photon to encounter 

more or less atomic particles (electrons) during a given time interval, to incur more or 

fewer processes of absorption and re-emission, and thus to inherently transmit faster or 

slower through the moving medium of water  (Figure 7.5). 

The 1851 experiment of Fizeau did not demonstrate the existence or non-

existence of the assumed ether itself.  Nor did the results of Fizeau’s experiment detect 

any absolute motion of the Earth through or relative to the stationary ether.  Nor did it 

show that the Earth partially dragged the ether along with it, as was theorized by Fizeau, 

Fresnel and others.  Why?  Because a few decades later it was demonstrated by 

Michelson, Einstein and others that there was no ether.  It was a myth.  Therefore, the 

concept of ether was superfluous or irrelevant to the results of Fizeau’s experiment. 

If ether did not exist and therefore was irrelevant to Fizeau’s experiment, it must 

also be irrelevant to Maxwell’s equations.  If there is no ether in space, then all of space 

must be empty and Maxwell’s equations must be valid for the vacuum of empty space. 

21 Einstein’s relativistic formula for the composition of two velocities is very similar to Fresnel’s partial 

drag co-efficient, and Einstein incorrectly claimed that Fizeau’s 1851 experiment was an experimental 

confirmation of his relativistic formula  (Chapter 29).
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Since a priori empty space itself is nothing, and nothing cannot move, therefore the 

constant transmission velocity of light at velocity c cannot vary because of the motion of 

the medium (empty space) through which it propagates.22 The 19th century scientists 

apparently did not realize any of these facts.  Neither did Einstein and most of the 20th 

century scientists realize many of these facts. 

Except for the above discussion, the main relevance of the 1851 experiment of 

Fizeau to this treatise is twofold:  1) it can be used as an empirical analogy to help 

explain the paradox of the Michelson and Morley experiment (Chapters 9, 10, 11 and 

12); and  2) Einstein claimed that Fresnel’s empirical formula which described the results 

of Fizeau’s experiment, v' = v(1 – 
1 

), and thus the paradoxical result of Fizeau’s

experiment itself, are best described by his Special Theory of Relativity.  Later, Einstein 

and his followers even claimed that Einstein’s relativistic equation which describes 

Fizeau’s paradoxical experiment was an exceedingly important experimental 

confirmation of the validity of Special Relativity  (Einstein, Relativity, pp. 43 – 46; 

Resnick, 1968, p. 37).   

However, on the contrary, we have just suggested a quantum physical process 

that can (not only describe but) fully explain the paradoxical results of Fizeau’s 

experiment (whereas Einstein, Fresnel and Fizeau merely mathematically described such 

paradoxical results).  In Chapter 29 we will refute and mathematically disprove 

22 It makes no difference whether Maxwell’s equations were written with reference to the imaginary 
substance of ether, or with reference to the non-substance of a vacuum or empty space.  The constant 

transmission velocity of light through or relative to either medium, real or imagined, is still empirically 

measured as velocity c  . 

132 Chapter Seven



Einstein’s claim that Fizeau’s 1851 experiment was an experimental confirmation of his 

relativistic composition of velocities formula or his Special Theory. 

D. The Linear Motions of Other Material Bodies

Finally, let us turn to the third and most important question presented in this 

chapter:  Does the constant transmission velocity of a light ray at velocity c relative to 

the medium of empty space vary, depending upon the linear motions of the bodies 

toward which such light ray propagates?23 The first experiment that deals with this 

question was conducted around 1728, the year after Newton’s death.  British 

astronomer James Bradley (1693 – 1762) devised an optical experiment designed to 

measure the magnitude of observed stellar parallaxes24  (Figure 7.6A).  But in the 

process Bradley discovered that he had to tilt the telescope slightly in the direction of 

the Earth’s motion around the Sun in order to keep the viewed star in the center of 

the telescope’s field of view25  (Figure 7.6B).     

This tilting requirement, which Bradley had discovered by accident, was later 

called the “aberration of starlight”  (Goldberg, pp. 429 – 432).  The angle that the 

telescope must tilt in order to keep the viewed star in the center of the field of view is 

23 This is the primary question that Einstein was grappling with in 1905 and was attempting to answer 
with his Special Theory  (Einstein, Relativity, pp. 21 – 23). 
24 A “stellar parallax” is the “apparent shift in position of a star as a result of being viewed from slightly 
different perspectives as the earth moves around the sun (Goldberg, p. 429).  The astronomer sees “a 

change in the orientation of the [viewed] star relative to the other [surrounding] stars” (Ibid, p. 430; 

Figure 7.6A).
25 When viewing stellar parallaxes, “the stars appear to move in [tiny] circles” relative to the astronomer 
on Earth (Resnick, 1968, pp. 28, 29), which in effect results in a miniature depiction of the Earth’s solar 

orbit  (Hoffmann, 1983, p. 49). 
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called the “angle of aberration”26  (Ibid, p. 431).  Since Bradley already knew the Earth’s 

approximate solar orbital distance, he also knew the approximate orbital speed v of the 

Earth (30 km/s).  He computed the distance which he had to tilt the upper end of the 

telescope (in order to compensate for the orbital speed v of the Earth) compared to the 

distance light had to travel from the upper end of the telescope to his eye (at the 

velocity of light).   This ratio v/c was approximately 1:10,000 27 (Bergmann, pp. 21 – 23).  

From this ratio Bradley also computed the approximate finite transmission velocity of 

light to be 303,000 km/s28  (Hoffmann, 1983, p. 49).   

Among other things, the aberration of starlight also demonstrated that the 

velocity of starlight does not depend on the state of motion of the medium of 

transmission (vis. ether or air).  Why?  Because if it did, starlight that entered the Earth’s 

atmosphere would be swept along by the moving air (or the ether with the embedded 

light in it would be dragged along by the Earth moving through the ether) and the 

aberration effect would not exist or would vary in certain directions  (Bergmann, pp. 21 

– 22).

The aberration of starlight also implied that light had a constant transmission 

velocity relative to the medium of empty space, regardless of the relative linear speed of 

its source body (the star).  Why?  Because the angle of aberration (the ratio 1:10,000) 

26 Bergman described the angle of aberration as follows, “[W]hen a light ray enters the telescope, let us 
say from straight above, the telescope must be inclined in the indicated manner, so that the lower end 

will have arrived straight below the former position of the upper end by the time that the light ray has 

arrived at the lower end”  (Bergmann, p. 21). 
27 With trigonometry, Bradley was able to calculate the angle of aberration: tan a = v ∆ t / c ∆ t = v  /c  ; 
or 1:10,000  (Resnick, 1968, p.28).

28 Thus, the aberration of starlight confirmed Römer’s theory that the transmission velocity of light was 
finite.  But Newton never knew of this experimental confirmation. 
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was always the same for every star, regardless of the star’s speed or direction of motion 

relative to the Earth  (Ibid, pp. 21 - 23).   

In addition, and very importantly, the aberration of light implied that the relative 

speed or direction of motion of the body (i.e. the Earth) toward which such starlight 

propagates did not alter the transmission velocity of the starlight, again because the 

angle of aberration (the ratio 1:10,000) was always the same for every star, regardless 

of the relative linear speed of the Earth in two opposite directions during its solar orbital 

motion.  Thus, the aberration of starlight also gave a definite answer to our third 

question:  the transmission velocity of light at velocity c does not vary depending upon 

the linear motion of bodies toward which it propagates.  Bradley’s experiment 

constitutes an empirical confirmation of this fact.   

Nevertheless, Bradley’s experiment resulted in a baffling paradox.  How could 

the velocity of light retain the same value in a terrestrial experiment, regardless of the 

Earth’s relative velocity of 30 km/s in two opposite linear directions? 29 

In 1905 and again in 1916, Einstein challenged Bradley’s aberration of light 

phenomenon30 and his above empirical confirmation, in an attempt to answer the 

above paradox and to remain consistent with the basic false premise for his Special 

Theory  (Einstein, Relativity, pp. 21 – 23).  Einstein then applied his Lorentz 

transformation equations to Bradley’s empirical and mathematical result, which 

distorted such result so that it remained consistent with Special Relativity  (Chapter 31).  

29 The detailed answers to the paradox of why this result occurs are found in Chapters 21D and 22E. 
30  Einstein actually described stellar parallax but he labeled it “aberration”  (Einstein, Relativity, p. 55). 
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In effect, the Lorentz transformations mathematically made the velocity of starlight an 

absolute and invariant velocity of c, regardless of the Earth’s relative orbital velocity of 

30 km/s either toward or away from such starlight.  Then, with classical circular 

reasoning, Einstein and his followers claimed that this distortion of Bradley’s experiment 

was an experimental confirmation of Einstein’s Special Theory, because it 

mathematically did away with the paradox 31  (Resnick, 1968, p. 37; and Chapter 36). 

What could happen if Bradley’s telescope was filled with a different medium 

than air, vis., water?  In 1871, British astronomer George Airy (1801 – 1892) performed 

a modification of Bradley’s earlier aberration experiment.  In Airy’s experiment the 

medium of air in the telescope was replaced with the medium of water  (Figure 7.7).  

Paradoxically, this time the starlight appeared to arrive at point E rather than at point D 

as it did in Bradley’s experiment.32 In spite of these differences, Airy discovered that the 

angle of aberration of the telescope was exactly the same as when Bradley conducted 

the experiment with air in the telescope.  What was the answer to this paradox  (Figure 

7.7; Goldberg, pp. 444 – 445)?   

In 1810, French scientist Francois Arago (1786 – 1853) also conducted an 

31 Einstein not only claimed that his mathematically distorted phenomenon of the aberration of starlight 
supported his Special Theory of Relativity, but also that his Special Theory predicted such distorted effect. 
(Chapter 31). 

32 The explanation for this paradoxical result, according to the ether theory and Fresnel’s ether drag 
coefficient, was that the orbiting Earth partially dragged the ether in the water (with the light embedded 
in it) along with the Earth, and this is the reason that it arrived at point E rather than point D  (Goldberg, 
p. 447).  The real reasons, which Airy apparently did not realize, were that light only propagates through

water at three-fourths of the transmission velocity that it propagates through air at c  (Figure 6.8).  This

slower transmitting velocity of light takes a longer interval of time to descend through the telescope filled
with water than through air.  During this longer time interval the Earth moves farther transversely to the
vertical path of the starlight, than it did when Bradley’s telescope was filled with air  (see Figure 7.7).
Because nineteenth century scientists did not know about these concepts and were confused by the ether
theory, they were forced to dream up arbitrary reasons for mysterious results, such as “ether drag.”
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experiment, which coincidentally was also an attempt to answer our third question.  

Arago focused his telescope on a nearby star that was low on the horizon and 

periodically observed it over the course of a year  (Goldberg, p. 89; Figure 7.8).  He 

assumed that the solar orbital speed of the Earth toward or away from the star would 

change the transmission velocity of the starlight received through his telescope; just like 

the accelerated muzzle velocity of a bullet fired toward a linearly moving carriage will 

increase or decrease the bullet’s relative speed depending upon the linear direction of 

the carriage’s motion 33  (see Figures7.1G and 7.1H). 

The focus of a telescope’s glass lens (a prism) depends upon the bending or 

refraction of light through the medium of the shaped glass prism toward a focus point.  

In turn, the magnitude of the bending of light depends upon the transmission velocity of 

the light through a given glass lens; the faster the transmission velocity of the light 

through such lens, the less the angle of refraction (bending), and vice-versa34  

(Hoffmann, 1983, pp. 60 – 61; Born, pp. 132 – 133; Figure 6.7D).   

Arago also assumed that the above theoretical change in the transmission 

velocity of light (faster or slower) through the lens would alter the focus of his telescope  

(Ibid; Goldberg, pp. 89, 438).  But paradoxically, the focus of Arago’s telescope remained 

constant.  “The refraction of starlight through glass appeared to take place just as 

33 In the bullet/carriage analogy (Figure 7.1), the transmission speed of the bullet remains approximately 
2060 km/h relative to the surface of the Earth during its flight toward train II.  But with respect to train II 

moving relatively toward train I at 50 km/h, the approaching bullet has a relative speed of approach equal 

to 2,000 + 60 + 50 = 2110 km/h.  Similarly, the bullet’s approach speed relative to train III is 2,020 km/h. 
34 Again, as shown in Chart 6.7B, this ratio of the transmission velocity of starlight through the vacuum of 
empty space at velocity c relative to the transmission velocity of the starlight through the material 

medium of a specific glass lens (v  ), is called the index of refraction (n  ) of the lens:  n = c  /v  . 
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though the earth were at rest in the ether”  (French, p. 45).  In other words, the Earth’s 

orbital speed (v) relative to the velocity of the starlight did not increase or decrease the 

transmission velocity of light through the glass lens.  Arago was mystified by this 

apparent paradox, and the scientific community still appears to be equally mystified  

(Coleman, pp. 20 – 22).    

The reason that there was no change in the focus was, of course, because the 

constant transmission velocity of light at c relative to its medium of empty space (a 

vacuum) does not change when the light ray approaches an object (i.e. Earth) that is 

moving linearly in either direction.  Only the relative time interval of approach (ct – vt or 

ct + vt) and the distance/time interval of propagation of the transmitting light ray from 

its light source (the star) to the observer (Arago) changes, depending upon the different 

linear speeds of the material bodies and the distances involved.  When the light ray 

finally reached the lens of the telescope, its velocity of transmission relative to the 

medium of air (just prior to entering the lens) remained approximately c and constant.35  

The light ray did not enter the lens with a changed transmission velocity of c – v or c + v 

as Arago assumed that it would.36  

Properly analyzed, Arago’s experiment really demonstrated that a light ray 

transmitting through empty space at c has two separate and different velocities:  1) the 

constant velocity of transmission (300,000 km/s) in the abstract or relative to the 

35 The instant before the ray of starlight entered the prism it was still the phenomenon of light with a 
constant transmission velocity of approximately c relative to the medium of the air, regardless of the 
relative velocity and relative time interval of approach it might have had during its journey from the star. 
Thus the velocities of its component colors should act as they normally do through a prism  (see Figure 
6.7D). 
36 For a more detailed answer to the above paradox, refer to Chapter 22E. 
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medium of the vacuum of empty space (which is an inherent property of such light ray), 

regardless of the relative linear motions of the material objects toward which it 

propagates; and  2) a relative velocity or changing time interval of approach over varying 

distances toward all linearly moving material objects 37 (Figure 21.1).  As Figure 7.1 

demonstrates, material terrestrial objects with a constant uniform motion also have the 

same two velocities:  1) a constant velocity of propelled or forced motion with regard to 

the relatively stationary air and the Earth’s surface, and  2) varied velocities of approach 

or separation relative to every other linearly moving terrestrial object38  

(Figure 21.6). When Arago’s colleague, French scientist Augustin Fresnel (1788 – 1827), 

was later informed of Arago’s puzzling result, he took it upon himself to attempt to 

construct a quantitative description of the empirical paradox.  Fresnel theorized that in 

Arago’s experiment, the ether must have been partially dragged along by the motion of 

the Earth, and that the magnitude of such “ether drag” depends upon a mathematical 

equation or coefficient.  Goldberg explains Fresnel's reasoning:

 "Rather than the relative speed between the earth and t he ether being v, Fresnel

thought that the relative speed is v(1 + 
1

𝑛2), where n is the index of refraction.

The function 1 + 
1

𝑛2
 became known as ‘the Fresnel dragging coefficient’ and [it] 

affects the velocity of light in transparent materials such as lens and prisms39 
to compensate exactly for the changes being sought to determine the motion 
of the earth through the ether” 40 (Goldberg, pp. 89, 90). 

37 These conclusions are compatible with the absence of ether, the wave theory of light, and with 
Maxwell’s equations  (Bergmann, p. 19).  The ‘aberration of starlight’ also confirmed these conclusions, 

but the scientific community was not ready for them. 
38 All of these conclusions will become critical to our later discussions of Special Relativity and Einstein’s 
incorrect assumptions.  They are also experimental confirmations of our discussions in Chapters 21 and 

22.
39 These algebraic formulae of Fresnel describe the empirical results, but for the wrong reasons. 
40 In the above formula, n is the index of refraction (c/v) of the medium, c is the velocity of light in the 
vacuum of empty space, and v is the velocity of light in the medium (Goldberg, p. 88). The reasons for 
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𝑛

In 1818, Fresnel published his empirical formula for the velocity of the moving Earth v' 

in the partially dragged along ether:   v' = v(1 – 
1
2)41  (Born, p. 136; see Einstein,

Relativity, p. 46, F.N.). 

Fresnel’s formula does describe the changed transmission velocity of light 

propagating through a specific moving transparent medium, which depends upon its 

index of refraction and its relative velocity; but the theoretical motion between the 

Earth and the mythical ether had nothing to do with it.  In effect, when Fresnel backed 

into his formula, he coincidentally described the correct empirical result, but for the 

wrong reason.  This wrong reason, “ether drag” or something like it, would haunt and 

distort science for many decades to come, and it still does.  

All of the previously described optical experiments are very insightful as to the 

transmission velocity of light in various contexts, especially if one ignores the false 

concepts of ether and ether drag.  But none of such optical experiments give any 

indication as to the assumed absolute velocity of the Earth through the stationary ether. 

All of them, except the 1851 experiment of Fizeau, were designed to demonstrate “first-

order effects”…the ratio of v/c (1:10,000), rather than the much more precise “second-

order effect” of v2/c2 (1:100,000,000).   

E. The Sagnac Effect

Fresnel’s coefficient are completely explained by the above discussion of Arago’s experiment, by the prior 
discussions of Chapters 6 and 7, and by Chapter 22E. 
41 “Fresnel established that to explain Arago’s observation and all other effects of the first order it was 
sufficient to assume that the ether is only partly carried along by matter”  (Born, p. 133).  This, of course, 

was a completely invalid reason.
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In 1913, French scientist Georges Sagnac published the mysterious results of an 

interference of light experiment which he had conducted42  (see Kelly, pp. 34 – 39).  

Sagnac placed four mirrors on a disc, one of which was a half-silvered beam splitter  

(Figure 7.9).  A light source on the disc at L sent a beam of monochromatic light to the 

beam splitter at A.  Light pencil 1 propagated straight through the beam splitter A; it 

was then reflected from mirror B to mirror C and to mirror D.  From mirror D, light 

pencil 1 again propagated straight through the beam splitter and was viewed through a 

telescope T by a camera at position E on the disc.  On the other hand, light pencil 2 was 

reflected by the beam splitter to mirror D, then to mirror C and B, and finally it 

propagated through the beam splitter and the telescope to the camera at position E.  

Focusing mirror B was then adjusted so that the two light pencils were slightly out of 

phase, and an interference fringe resulted. 

The disc with all of the above apparatus on it was then rotated in a clockwise 

direction at velocity w.  As measured by fringe shifts on the rotating disc, it took a 

longer period of time for light pencil 1 to complete one circuit from A to B to C to D to A 

in the direction of such rotation, than it took for light pencil 2 to complete one circuit 

from A to D to C to B to A in the opposite direction.43  When Sagnac reversed the spin of 

the disc, he obtained the opposite result.44  Thus there was a “difference in time (dt) for 

the light to traverse the [same] path in opposite directions…”  (Ibid, p. 35).  The results 

42 Sagnac actually published numerous other papers on this subject from 1897 to 1914  (Kelly, p. 35). 
43 The Sagnac Effect is only evident for motion with or against the direction of motion of the disc.  [There 
is] no effect for directions that are towards or away from the center of rotation  (Kelly, p. 48). 
44 It is also known that light emitted on the surface of the Earth takes a longer period of time to propagate 
in the easterly direction of the Earth’s rotation on its axis (i.e. in the direction of such rotation relative to 

the Sun) than in the westerly direction against such rotation  (see Kelly, p. 39).
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of Sagnac’s experiments imply that the velocity of light is not always the same in every 

direction, and that this contradicts Maxwell’s theory of light, Maxwell’s equations, and 

Einstein’s second postulate concerning the constancy of velocity c. 

What is the explanation for these paradoxical Sagnac Effects?  The relativists claim 

that the Sagnac Effect has nothing to do with Special Relativity because it involves rotation 

(acceleration) rather than inertial motion (D’Abro, 1950, p. 154), or in the alternative 

they claim that it is an example of the Relativity of Simultaneity or the Dilation of Time45 

(see Kelly, p. 45; Henderson, pp. 113 – 121).  Some claim that it can only be 

explained by General Relativity or by the existence of ether.  There are at least 10 

other proposed explanations for the above Sagnac Effects, none of which is persuasive  

(see Kelly, p. 61). 

The author suggests that such Sagnac Effects can be explained in a similar 

manner to his explanation for the 1851 Fizeau experiment  (see Chapter 7D).  The 

Sagnac experiments are substantially the reverse of the Fizeau Experiment:  the light ray 

is moving but the material medium (air) is substantially stationary.  Because of such 

motion of the light ray toward the air particles more photons interact with more 

electrons (of air) in the direction of rotation during a given time interval than in the 

opposite direction where the light ray and its photons are moving relatively away from 

such electrons.  Thus there is more absorption and re-emission of photons in the 

direction of such motion, and therefore a slightly longer time interval for light to 

45 The Sagnac Effect has also been claimed to be a contradiction to Einstein’s two fundamental postulates, 

because the velocity of light varies from c  in two different directions.  Probably for this reason it is almost 

never mentioned in articles that favor Special Relativity. 
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propagate in that direction and a slightly shorter time interval for light to propagate in 

the direction opposite to such motion. 

For the above reasons, the Sagnac Effects (like the Fizeau Effects) are purely 

physical and empirical effects.  They have nothing to do with Special Relativity, and they 

certainly are not examples of the Relativity of Simultaneity nor the Dilation of Time.  Nor 

can they be considered to be an experimental confirmation of Special Relativity. 

_______________ o _______________ 

In Chapter 9 we will examine the “second-order” Michelson and Morley 

experiments which were conducted in the 1880’s in an attempt to detect and measure 

the absolute velocity of the Earth through the stationary ether.  But first let us analyze 

one more set of 19th century experiments which have relevance to our future 

discussions.  These are the Doppler effects of sound and light, which we shall briefly 

discuss in the next chapter.  
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v5 = 2,000 km/h

v1 = 60 km/h v9 = 50 km/h

I

v2 = 3 km/h v10 = 40 km/h

tracks
SURFACE OF THE EARTH

A. Speed (v2) of walking man
relative to the rails is

v1 + v2 = v3

60 + 3 = 63 km/h

B. Speed (v4) of train relative
to the walking man is

v1 - v2 = v4

60 - 3 = 57 km/h

C. Speed (v6) of the bullet
relative to the rails is

v1 + v5 = v6

60 + 2,000 = 2,060 km/h

D. Speed (v7) of the bullet
relative to train I is

v5 - v1 = v7

2,000 - 60 = 1,940 km/h

E. Speed (v8) of train I
relative to train II is

v1 + v9 = v8

60 + 50 = 110 km/h

F. Speed (v11) of train I
relative to train III is

v1 - v10 = v11

60 - 40 = 20 km/h

G. Speed (v12) of the bullet
relative to train II is

v5 + v1 + v9 = v12

2,000 + 60 + 50 = 2,110 km/h

H. Speed (v13) of the bullet
relative to train III is

v5 + v1 - v10 = v13

2,000 + 60 - 40 = 2,020 km/h

Figure 7.1  The ‘Computation of Relative Speeds’ for Material Objects
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Figure 7.2  DeSitter’s Binary Star Theory
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each orbital period: 2 days
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Professor Dingle described De Sitter’s binary star theory as follows:  If the binary star system was 100 
light years from Earth, then the light component coming from star B at c - v (299,700 km/s) would take 
about 70 days longer to reach the Earth than the light component coming from star A at c + v (300,300 
km/s).  Because of their orbital motion, these components would be reversed with every orbit (i.e. 
every 2 days).

“An Earthbound observer would therefore see a hopeless confusion of light from the two 
components, bearing no resemblance at all to the orderly revolution that would actually 
be taking place.  In fact, however, he does see such an orderly revolution.  The conclusion 
drawn from this is that light must actually travel at the same speed c from both components 
at all times, as Einstein’s postulate requires.”  (Dingle, 1972, p. 206)

v = the velocity of each star
      relative to the Earth
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Source:  Halliday, 1992, p. 958

Figure 7.4A  With light waves
“in phase,” no interference fringe is 
produced.

Figure 7.4B  Light waves
slightly “out of phase” interfere with 
each other and can produce an 
interference fringe.

Figure 7.4  Out of Phase Light Waves Create Interference 
Fringes and Relative Motion Creates Fringe Shifts

Figure 7.4C Circu lar 
interference rings or fringes 
(sometimes called Newton 
rings) produced by out of 
phase light waves.

Figure 7.4D  Fringe shifts 
produced by motion of the 
medium, motion of the light 
source, or motion of the 
focusing  mirror.

What Fizeau 
observed; a 
shift of about 
1 / 2 w a v e 
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A. Photons of light propagating with the flow of water electrons.  Less
chance of contact, absorption and re-emission = faster velocity of light.

light source
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B. Photons of light propagating against the flow of water electrons.
Greater chance of contact, absorption and re-emission = slower velocity
of light.

Figure 7.5  A New Explanation of Fizeau’s 1851 Experiment
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Figure 7.6A  Stellar Parallax  
As a telescope on the Earth orbits the Sun, its 
angle of orientation relative to an observed star 
changes with respect to other stars.  

Sun

observed star

Figure 7.6B  Aberration of Starlight  
Had the telescope been vertical and the light entered the 
center of the tube at e, the light would have no longer been 
at the center of the tube when it arrived at b, because of the 
solar orbital motion of the Earth.  (Goldberg, p. 431) In order 
to keep the observed star in the center of the field of view, 
the telescope must be tilted a slight distance (ab/eb or v/c 
= 1/10,000) in the direction of its solar orbital motion.
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[Note: If the velocity of 
light was instantaneous, 
or if the Earth was at rest 
relative to the viewed 
star, then the aberration 
of starlight would not 
occur.]

Figure 7.6  Stellar Parallax and the Aberration of Starlight
(Not to Scale)

Sources:  Goldberg, pp. 429 - 432; Born, pp. 93 - 95
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Figure 7.7  The Airy Experiment

Source:  Goldberg, p. 445
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The starlight enters the A end of the telescope at velocity c (300,000 km/s), but must pass 
through water to reach the B end.  The water slows the starlight down to 226,000 km/s so 
it takes longer to reach the B end.  During such propagation through water, the Earth 
moves further to the right than with Bradley’s telescope which was filled with air.  So instead 
of seeing the starlight at D (as Bradley did), Airy sees the slower propagating starlight at 
E. The difference is a result of the greater index of refraction of the more dense medium
of water.  In other words, the photons of light encounter a greater number of atomic particles
(electrons) in the water than in the less dense air, and the resulting absorption and
re-emission of more photons by more electrons results in a greater interval of time for
starlight to propagate through the tube of Airy’s telescope.
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Figure 7.8  The Experiment of Arago
Arago assumed that the transmission velocity of starlight would decrease through 
his telescope as the Earth moved away from the star at position A, and that such 
transmission velocity would increase through his telescope as the Earth moved 
toward such star at position B. He also assumed that the focus of his telescope would 
change, because of such varying transmission velocity of starlight .

Sources:  Born, pp. 132 - 133; Goldberg, pp. 88 - 89, 438
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Figure 7.9  The Paradoxical Sagnac Effect
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Chapter 8 

THE DOPPLER EFFECTS OF SOUND AND LIGHT 

The classical and empirical Doppler Effects of sound and of light both depend 
upon: 1) relative motion between the source body (which is emitting the sound or 
light waves) and the receiver of such waves, and 2) the finite velocity of the 
phenomena (sound or light) being received.  From the classical Doppler Effect of 
light, the relative velocity and direction of motion of the source body and the 
receiver’s body can be inferred.  Einstein’s theoretical, mathematical, and 
relativistic Doppler Effect of light is conceptually quite different.  Empirical 
methods demonstrate that the classical concept is the correct one. 

There are two similar physical effects that result from emitted waves and 

relative motion.  These are the classical and empirical Doppler effects of sound waves 

and the somewhat different Doppler effects of light waves.  They will become relevant 

when we discuss the real reasons for the Michelson and Morley null results in Chapter 

12. They will also be crucial to our discussion and scrutiny of Einstein’s mathematical

and relativistic Doppler concepts described in Chapters 31 and 37. 

A. The Doppler Effect of Sound

In 1842, Austrian physicist Christian Doppler (1803 – 1853) discovered an effect 

relating to sound that resulted from the relative linear motion of a source of sound 

waves and a distant listener (Zeilik, p. 201)  The best way to describe this effect is by an 

example  (see Figure 8.1A).  When a stationary vehicle on Earth blows its horn with a 

constant force, the horn vibrates the air around it.  As a result, equidistant spherical 

wavefronts of vibrating air (sound) are emitted in all possible directions from this 
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stationary source body at the finite speed of 1125 km/h (714 mph) at sea level.1  It takes 

about 27 seconds for listener A located five kilometers down a straight road to hear the 

first spherical sound wavefront.  Thereafter, each periodic wavefront of sound reaches 

such listener’s ear at equal time intervals.  This constant frequency of received sound 

wavefronts is perceived by the listener’s ear as a constant pitch.  This scenario continues 

as long as the horn blows and the vehicle and the listener remain relatively at rest.   

What happens if the above vehicle with its constantly blowing horn then 

accelerates toward the listener who is 5 kilometers down the road?  After a time delay 

interval of about 27 seconds,2 the emitted spherical wavefronts of sound will begin to 

bunch up, and each successive wavefront of sound will be received by listener A during 

a shorter interval of time than when the horn was stationary  (see Figure 8.2A).  This 

increased frequency of receipt will be interpreted by listener A’s ear as a shorter 

wavelength of sound.  Thus, listener A will hear a higher pitch (a more shrill sound) than 

before.  After such vehicle has passed by listener B, the successive spherical wavefronts 

of sound are spread apart and received by listener B during longer intervals of time  

(Figure 8.2B).   This decreased frequency of receipt is interpreted by listener B’s ear as a 

longer wavelength of sound.  Thus, listener B hears a lower pitch (a less shrill sound) 

than before.  These effects are called the (acoustical) Doppler effect of sound3  (Resnick, 

1 Even the ancients realized that sound had a finite speed.  For example, thunder took a finite period of 
time to reach one’s ear after a lightening flash.  In the early 17th century, French scientist Mersenne 

measured the time it took for a distant cannon blast to reach his ear.  It was about 700 mph  (Coleman, 

pp. 1 – 2). 
2 This time delay interval for the Doppler effect of sound will become very important when we discuss 
Einstein’s theoretical relativistic Doppler effect of light.
3 In 1845, Buys-Ballot in Holland first demonstrated this effect “by using a locomotive drawing an open car 
with several trumpeters”  (Resnick, 1992, p. 457). 
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1992, p. 458). 

The acoustical Doppler effect does not really occur for a distant listener who is 

located perpendicular to the transversely moving vehicle.  Why?  Because in this 

scenario the horn and listener C remain (more or less) relatively at rest, and the 

spherical wavefronts of sound continue to reach listener C’s ear during substantially 

constant time intervals  (Figure 8.2C). 

What happens if, instead of the horn moving, the listener moves toward the 

relatively stationary horn?  The equidistant spherical sound wavefronts are immediately 

received more frequently by listener A’s ear during lesser time intervals, and this greater 

frequency of receipt is interpreted by the listener’s ear as a shorter wavelength or a 

higher pitch  (Figure 8.1B).  In this scenario, the Doppler effect is exactly the same as 

when the horn was moving linearly relative to the stationary listener (Figure 8.2A), 

except that (very importantly) there is no delay interval of time for the effect to occur, 

because the wavefronts of the horn’s sound are already at listener A’s ear when he 

begins to move toward the source  (Resnick, 1992, pp. 457 – 458). 

Thus, with the Doppler effect of sound, there are two physically distinct 

situations depending upon whether the source body or the receiver is doing the moving. 

If the listener moves toward or away from the source of the received sound waves, the 

Doppler effect is immediate.  However, if the distant source of the sound moves, then 

the Doppler effect is delayed during the interval of time that it takes for the finite speed 

of the sound waves to travel the distance from the source body to the listener. 

B. The Doppler Effect of Light
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In 1848, our old friend French physicist Armond Fizeau discovered and correctly 

described a very similar optical Doppler effect for light waves  (Hearnshaw, pp. 143 – 

145).  The Doppler effect of light in empty celestial space is very similar to the acoustical 

Doppler effect in air, with the following four exceptions:  1) instead of spherical 

wavefronts of sound, there are spherical wavefronts of light emitted by the light 

source;4  2) instead of a change in pitch, a “shift of dark spectral lines”5 is observed in 

the spectroscope of a telescope; 6  3) the finite velocity of light at c is vastly greater than 

the finite speed of sound; and  4) very importantly, in most cases there is no way to tell 

whether the light source or the observer is doing the relative moving.  Thus, in most 

cases, we can only infer (from the observed spectral shift) the approximate relative 

velocity of approach or separation between two linearly moving luminous bodies in 

empty space, and the general direction (approach or separation) of such relative linear 

motions.  In most cases, we do not know which luminous body is moving, what relative 

distance, in what specific direction, or when such relative linear motion began.7 

The Doppler effect of light does not occur because of a physical change in 

wavelengths occurring at the light source.  Likewise, nothing that occurs at the position 

of the observer causes a change in the intrinsic properties of the light (i.e. a physical 

change in its wavelength).  Similarly to the acoustical Doppler effect, the Doppler effect 

of light only occurs because of relative motion between two celestial light sources as 

4 A priori the effect would be the same even if we were considering wave trains of photons. 
5 We will shortly explain what this concept means. 
6 A ‘spectroscope’ is a sophisticated instrument that is used to analyze the spectra of light received from 
luminous bodies in space.
7 However (very importantly), there are certain circumstances where we can know these facts, and we will 
describe these circumstances toward the end of this chapter. 
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perceived by an observer on each relatively moving light source8  (see Dingle, 1940, pp. 

49 – 50). 

Before we further discuss the Doppler effect of light in detail, let us first discuss 

what is meant by a “shift of dark spectral lines.”  Light received on Earth from a 

luminous body in space (i.e., a star) through a telescope “is a composite of many 

individual colors or wavelengths” (Hubble, 1942, p. 102).  When this composite light 

beam passes through a glass prism, the individual light rays are bent (refracted) and 

their colors are separated out (according to their individual wavelengths) in an ordered 

and visible rainbow-like spectrum  (Figure 6.6C).  From the longer wavelengths 

associated with the red end of the rainbow-like spectrum, the wavelengths of light 

progressively diminish in length to the shorter wavelengths associated with the blue and 

violet end of the rainbow-like spectrum  (Figure 6.7).  Hence, the color of a “position in 

the [rainbow-like] spectrum indicates the wavelength of [its] light” 9 (Hubble, 1942, p. 

102).     

In the Earth laboratory, each atomic element evidences its own unique signature 

of colored spectral lines that are part of a normal rainbow-like spectrum.  For example, 

in the Earth laboratory the element calcium is identified by two blue-violet colored 

spectral lines (called ‘H’ & ‘K’ lines) in the blue-violet section of the normal rainbow-like 

8 Although this optical Doppler effect was originally interpreted relative to the fictitious medium of ether 
absolutely at rest in empty space (see Gill, p. 6), once ether is discarded as a medium the optical Doppler 

effect remains equally valid based solely upon the relative motions of two luminous bodies in empty 

space.
9 Visible light is only a small segment of the electromagnetic (EM) spectrum of radiation.  The remaining 
portions of the EM spectrum are not visible to the human eye and progress from the very short waves of 

gamma rays to the very long waves of radio waves  (see Figure 6.7). 
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spectrum  (Figures 6.7 and 8.3A).  However, when calcium on a nearby star is vaporized 

by the intense heat of the star, the two blue-violet (H & K) lines of ionized calcium 

atoms are absorbed by the hot incandescent atmosphere of the star.  They are not 

received by a spectroscope attached to a telescope on Earth as thin violet spectral lines 

in the rainbow-like spectrum received from such star.  In their place are seen two dark 

spectral lines called “absorption lines” (sometimes called “Fraunhofer lines” after their 

discoverer), which indicate that ionized calcium atoms have been absorbed into the 

star’s incandescent atmosphere.  In a like manner, the star’s rainbow-like spectrum may 

also show numerous other patterns of dark absorption lines which indicate that other 

atomic elements are also vaporized and absorbed in the atmosphere of the light source.  

When all of these dark absorption lines are superimposed upon the star’s rainbow-like 

spectrum of visible light, the resulting total pattern of dark absorption lines is called an 

‘absorption spectrum’  (Hubble, 1936A, pp. 32, 33).   

Thus, every incandescent or luminous object in space has two types of spectra:  a 

continuous rainbow-like spectrum and an absorption spectrum of dark absorption lines 

superimposed upon it.  As described by Hubble:  “…the [Sun’s] solar spectrum is a 

continuous [rainbow-like] spectrum on which is superimposed a pattern of 

dark…lines”10  (Hubble, 1942, p. 102).  In the empty space of the Milky Way Galaxy, the 

absorption spectrum of each luminous body (i.e. star) often remains at or close to its 

10 An absorption spectrum is also observed from the Sun’s light that is reflected by a luminous planet, 

moon, asteroid, or comet. 
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normal location on its rainbow-like spectrum11 (Figure 8.3A).  However, sometimes the 

entire absorption spectrum of a star or other celestial body in such nearby space can be 

observed to be abnormally and uniformly displaced or shifted somewhat toward the 

red end or the blue end of its rainbow-like spectrum.12 If the absorption spectrum shifts 

toward the red end of the rainbow-like spectrum, this ‘light shift’ phenomenon is called 

a ‘redshift’  (Figure 8.3B).  On the other hand, if the absorption spectrum shifts toward 

the blue end of the rainbow-like spectrum, this phenomenon is called a “blueshift”  

(Figure 8.3C). 

Are there any confirmed observations that empirically demonstrate the 

relationship between the magnitudes of these spectral shifts and the relative linear 

velocities of moving bodies in space?  The answer is yes.  For example, observations of 

sunspots rotating linearly toward the Earth are associated with slight blueshifts of their 

observed absorption spectra.  Similarly, observations of sunspots rotating linearly away 

from the Earth are associated with slight redshifts of their observed absorption spectra. 

The magnitudes of these spectral shifts are “roughly proportional to the respective 

[observed] velocities.  Concordant results are obtained from the light reflected by 

rotating planets”  (Dingle, 1961, p. 24).  Dingle went on to state: 

“There are a few binary stars, whose orbital motion is observed in the telescope 
which show corresponding spectrum shifts.  Terrestrial experiments, made with 
light reflected from moving mirrors give similar evidence”  (Ibid, pp. 24 – 25). 

11 This scenario implies to the astronomer that there is little or no relative linear motion between the 

luminous body (star) and the Earth. 
12 The word “uniformly” means that all absorption lines in a given absorption spectrum are proportionally 

shifted and displaced as a group either toward the blue end or the red end of the normal rainbow-like 

spectrum.
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There is also more recent observational evidence that such empirical relationship of 

magnitude of light shifts and relative linear velocity does in fact exist. 

Thus, the Doppler effect of light, in its simplest form, is merely the observed or 

implied empirical relationship between:  1) the relative linear velocity of a celestial light 

source and a terrestrial observer,13 and  2) the magnitude of the absorption spectral 

shift of that light as seen by such observer14  (Dingle, 1972, p. 215).  If there is no 

relative linear motion (i.e. if both the light source and observer are linearly relatively at 

rest, such as the Earth and the Moon), then there will be no Doppler effect.  If there is a 

relative linear motion of approach between two luminous celestial bodies in nearby 

space, then the dark absorption spectrum will be observed to shift toward the blue (or 

shorter wavelength) end of the rainbow-like spectrum  (Figure 8.3C).  This ‘blueshift’ 

effect is interpreted to mean that the light wavefronts received from the light source 

have either:  1) bunched up because of relative linear motion of approach by the source 

body, or  2) they are already at the eye of the observer and are received more 

frequently because of the relative linear motion of approach by the receiving body  (see 

Gill, pp. 14 – 16).  In either event, such wavefronts are being received more frequently 

by the observer during a certain time interval.15   

On the other hand, if there is a relative linear motion of separation between two 

13 In most cases, this velocity is implied by the magnitude of the observed light shift.  In other words, in 
the nearby space of the Milky Way Galaxy, there is proof that a blueshift results from a relative linear 

motion (velocity) of approach, and that a redshift results from a relative linear motion (velocity) of 

separation  (Dingle, 1961, pp. 24 – 25). 
14 “Magnitude” refers to the distance the absorption spectrum has shifted either to the red end or the 
blue end of the rainbow-like spectrum.
15 This greater frequency of receipt is interpreted by the spectroscope as a shorter wavelength and thus a 
blueshift results. 
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luminous celestial bodies in nearby space, then the dark absorption spectrum will be 

observed to shift toward the red (or longer wavelength) end of the rainbow-like 

spectrum  (Figure 8.3B).  This ‘redshift’ effect is interpreted to mean that the light 

wavefronts received from the light source have either:  1) spread apart because of the 

relative linear motion of separation by the source body, or  2) they are already at the 

eye of the observer and are received less frequently because of the relative linear 

motion of separation by the receiving body  (Ibid).  In either event, such wavefronts are 

being received less frequently by the observer during a certain time interval.16 

C. Which luminous body is doing the moving?

How can we tell from observation whether the distant light source or the 

terrestrial observer (the Earth) is doing the moving?  In most cases, we cannot.  Yet 

there are a few situations in which we can.  For example, in the following scenarios we 

empirically know that the terrestrial observer (Earth) is doing the relative linear 

movement.  Every six months we on Earth alternately observe blueshifts and then 

redshifts from the light received from many stars (i.e. star E), so it is logical to infer that 

such spectral shifts are due primarily or solely to the solar orbital motion of the Earth17  

(Dingle, 1972, pp. 216 – 217; see Figure 8.4).  Such light shifts are perceived immediately 

depending upon the relative linear direction of the Earth’s solar orbital motion (either 

direction A or direction C).  Where the terrestrial observer is doing the moving there is 

16 This lesser frequency of receipt is interpreted by the spectroscope as a longer wavelength and thus a 

redshift results. 
17 When the Earth is moving transversely to star E at positions B or D, we can determine or imply the 

relative direction and magnitude of the star’s relative motion (if any).
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an immediate Doppler effect of light, because more or less frequently received 

wavefronts from the light source (i.e. star E) are interpreted by the spectroscope to be 

shorter or longer wavelengths, which results in spectral blueshifts or redshifts 

respectively.  In both of these situations there is no time delay for such Doppler effect of 

light, because the light waves from the relatively stationary distant light source are 

already at the eye of the terrestrial observers18 (Ibid; Figures 8.4A, C and E).  Just as with 

the Doppler effect of sound, where the observer (listener) is moving linearly relative to 

the source, the empirical effect is immediate  (Figure 8.1B). 

There are also a few situations where we know that the distant light source is 

doing the relative linear movement.  For example, it is not until the instant that we 

observe a distant exploding star or supernova (which occurred thousands of light years 

ago), that we also observe a large blueshift associated with its fragments approaching 

the Earth at about 2,000 km/s  (see Figure 8.4F).  In this case, we can reasonably infer 

that it is only the light source (exploding star) and its fragments that are doing the 

relative linear moving.  Likewise, when we observe distant binary stars orbiting each 

other (with motions that are linear relative to the Earth) and simultaneously alternating 

redshifts and blueshifts that are exactly in sequence with such inferred relative linear 

motions, it is obvious that it is the linear motions of the binary stars that are primarily 

causing the alternating light shifts, not any substantial relative linear motion of the 

18 Restated, when the terrestrial observer is approaching the distant light source, the observer 
immediately receives light wavefronts more frequently, and so he immediately observes a spectral shift 

toward the blue.  Likewise, when the terrestrial observer is separating from the distant light source, he 

immediately receives the wavefronts less frequently, and so he immediately observes a spectral shift 

toward the red.  With these scenarios there is no time delay interval for observation of the spectral shift. 
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Earth19  (see Figure 8.4G).  There are other examples where we can empirically 

determine which luminous body is relatively moving linearly, such as the previously 

explained alternating redshifts and blueshifts associated with linearly moving sun spots, 

planets, moons, etc.  (see Dingle, 1961, pp. 24 – 25). 

In all of these situations where the distant light source is doing the moving, the 

wavefronts of light from the distant light source do not reach the terrestrial observer 

until the light emitted by the distant source at the finite velocity of c has traversed the 

distance between them.  Just as with the Doppler effect of sound, when the distant 

source is moving linearly relative to the terrestrial observer (listener), no light shift 

effect can be seen by the terrestrial observer until after this interval of time delay.  For 

these reasons, such light shifts are certainly not immediate for the terrestrial observer. 

It thus becomes obvious that in the classical explanation of the Doppler effect of 

light, there are physically distinct situations where we know whether the source or the 

observer is relatively moving linearly. 20   

19 When such binary stars are moving transversely to the Earth we may be able to observe or infer other 

relative motions of the Earth and/or such binary star systems. 
20 This fact will become very important when we analyze and scrutinize Einstein’s relativistic Doppler 

shifts later in Chapter 30B. 
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8.1A 8.1B
v

listener A

spherical wavefronts of sound

8.1A  No Doppler Effect:  When the source of the sound waves and the 
distant listener A are relatively at rest, the equidistant spherical wavefronts of 
sound reach the listener’s ears at equal time intervals. The result is a constant 
pitch for listener A.

Figure 8.1  The Doppler Effect of Sound Where the Source 
Remains Stationary

8.1B  Linear Motion of the Listener:  When listener A accelerates toward the 
stationary source of the sound, his ears immediately encounter the equidistant 
wavefronts with a greater frequency per second. The result is a perceived 
higher pitch for listener A. The greater the listener’s velocity or acceleration 
toward the source, the greater the frequency of receipt per second and the 
higher the perceived pitch.

stationary horn
(source)
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Figure 8.2  The Doppler Effect of Sound Caused by 

horn on moving vehicle
            

Relative Linear Motion of the Source

Sources:  Gleiser, p. 266; Seeds, p. 148; Zeilik, p. 201

listener B receives wavefronts 
(with a greater distance 
between them) less frequently 
and her ears interpret this 
lower frequency of receipt as a 
lower pitch

spherical wavefronts of 
sound (w i th a shor te r 
distance between them) 
emitted from the moving horn 
at different locations and at 
different instants of time (T)

stationary listener 
that the horn is 
approaching

(A)

stationary listener  
after the vehicle 
and horn have 
passed by 

(B)

Listener located perpendicularly to 
the transversely moving vehicle 
receives substantially the same 
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relative to the auto.
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Sources:  Gill, p. 14; French, pp. 138, 140 - 141

normal violet 
spectral lines

light waves in a normal 
rainbow-like spectrum of light

H & K violet spectral lines of calcium in their normal location in the rainbow-like spectrum of 
light waves, as observed in a terrestrial laboratory. As observed by a terrestrial observer when 
viewing the light received from a luminous celestial body in nearby space through a 
spectroscope, this location of such spectral lines implies no relative motion between the 
terrestrial observer and the luminous celestial body.

H & K absorption lines of ionized calcium atoms shifted (displaced) toward the red end of the 
normal rainbow-like spectrum of light waves, as observed by a terrestrial observer from a 
luminous body in nearby space. This result implies a relative motion of separation between 
the terrestrial observer and the luminous celestial body.

magnitude of blueshift

H & K absorption lines of ionized calcium atoms shifted (displaced) toward the blue end of 
the normal rainbow-like spectrum of light waves, as observed by a terrestrial observer from a 
luminous body in nearby space. This result implies a relative motion of approach between the 
terrestrial observer and the luminous celestial body.

Figure 8.3  Shifts in the Absorption Spectrum of Radiation 



Sun

Earth

Earth

B D

C

A

 solar orbital m
oti

on

star 
E

binary star
system

exploding
supernova

G

star fragments
F

Figure 8.4  Scenarios When We Know Which Body Is Relatively Moving

Earth

Earth

Note:  Arrows show direction of motion



Chapter 9 

THE MICHELSON AND MORLEY EXPERIMENTS 

Michelson & Morley’s experiments, designed to detect the absolute1 velocity of 
the Earth with respect to the stationary ether, were fraught with false 
assumptions.  These false assumptions included, inter alia, the existence of 
stationary ether, Maxwell’s assumptions of the greater distance and time interval 
for the to and fro passage of light in the direction of the absolute solar orbital 
velocity of the Earth, the existence of an “ether wind,” that light has lateral 
inertia, and the assumption that the mirrors in Michelson’s apparatus would 
displace from the stationary ether in the direction of the Earth’s solar orbital 
motion.  The null results of M & M’s experiments, in combination with such false 
assumptions, resulted in an absolute paradox.  This paradox totally baffled the 
scientific community and helped to trigger the invention of Special Relativity.  
Nevertheless, such paradox is now fully explainable. 

During early 1879, James Clark Maxwell was pondering possible experimental 

methods to detect the absolute velocity of the Earth with respect to the stationary ether 

(Goldberg, pp. 433 – 438).  In March 1879, he sent a letter to American astronomer D. P. 

Todd who had been assisting him in his endeavor.2 In this letter Maxwell described a 

possible theoretical method to detect such absolute velocity of the Earth, based on the 

theoretical “effect of the earth’s motion on the there-and-back speed of light [from a 

light source to a mirror and back] as measured in the laboratory”  (Hoffman, 1983, pp. 

75-76; Figures 9.1A and 9.2A).  A relevant portion of Maxwell’s letter states as follows:

“[I]n the terrestrial methods of determining the velocity of light, the light comes 
back along the same path again, so that the velocity of the earth with respect to 
the ether would alter the time of the double passage by a quantity depending on 

1 The term ‘absolute’ with respect to the ether theory means a measurement with regard to stationary 

ether as a reference body at rest in absolute space. 
2 Maxwell died shortly after sending this letter.  The letter, described as “On a Possible Mode of Detecting 

a Motion of the Solar System Through the Luminiferous Ether” was later published by an associate of Mr. 

Todd in the British scientific journal, Nature  (Nature, 1880, Vol. XXI, pp. 314, 315).
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the square of the ratio of the earth’s velocity to that of light [(
𝑣

𝑐
)

2

], and this is 

quite too small to be observed”  (Nature, 1880, Vol. XXI, p. 315). 

Stated a different way:  the round trip time interval for a terrestrial light ray “does in 

principle depend on the speed of the earth through the ether”  (French, p. 50).  It is 

important to realize and remember that these conjectures by Maxwell, French and 

others with respect to the velocity of light, the ether, and such greater time interval of 

light propagation were completely false assumptions (even though they may appear to 

be plausible).  

In 1895, H. A. Lorentz interpreted Maxwell’s hypothesis to mean that “the time 

required for a ray of light to travel from a point A to a point B and back to A [on the 

Earth’s surface] must vary when the two points together undergo a displacement…” 

with respect to the stationary ether  (Figures 9.1B, 9.2B and 9.2C).  Lorentz called this 

theoretical “in-tandem displacement” of points A and B “the Maxwell displacement”  

(Lorentz, 1895 [Dover, 1952, p. 3]).  These displacements by Lorentz were also false 

assumptions, because stationary ether does not exist and something cannot physically 

displace from nothing. 

According to Maxwell, if the time interval for light to travel from point A to point 

B and back to A on Earth varied in any absolute direction of the Earth’s velocity through 

the theoretical ether (Figures 9.1 and 9.2), then this would be a way to detect the 

theoretical absolute velocity of the Earth through the stationary ether.  But what was 

the magnitude of the time interval for the double passage of light on the moving Earth 

varying from?  A priori, it was altering or varying from the theoretical absolute time 
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interval for the double passage of light assuming that the Earth was at rest in the 

stationary ether  (Figure 9.1A).  This was yet another false assumption which we shall 

discuss in detail in Chapter 10A. 

When Russian-American scientist Albert Michelson (1852 – 1931) read Maxwell’s 

letter in the scientific journal Nature, he asserted that this miniscule theoretical 

difference of time interval, if it actually existed, could easily be detected and measured 

by an interference of light method  (Michelson, 1881, pp. 120 – 121; Hoffman, 1983, p. 

76).  Acting upon his intuition, Michelson in 1881 created an interference of light 

experiment to test for Maxwell’s theoretical time interval variation, by attempting to 

detect and measure the assumed absolute solar orbital velocity of the Earth (30 km/s) 

with respect to the stationary ether3  (Michelson, 1881, p 120).  

Michelson assumed that “the actual distance that light travels in the [absolute 

direction of the Earth’s solar orbital motion in his experiment] is greater than in the 

[direction perpendicular to such motion]”4  (Michelson, 1881, p. 121).  Michelson 

further assumed that light which propagated from Earth perpendicularly to the absolute 

direction of the Earth’s absolute solar orbital motion “would be entirely unaffected” by 

such motion  (Ibid).  In Michelson’s words: 

3 The direction of such velocity was “toward the constellation Hercules”  (Michelson, 1881, p. 124) . 
Contrary to Galileo’s assertions in 1632, Michelson believed that the inertial “motion of the earth in space 

can be made perceptible in terrestrial experiments”  (Einstein, Relativity, p.  57). 
4 Some authorities state that an “ether wind” effect was Michelson’s 1881 hypothesis for why he 
expected to detect an increased time interval for light propagation in the direction of the Earth’s motion 

(Gamow, 1948, pp. 92 – 95; Goldberg, pp. 433 – 438).  This assumption was based on a terrestrial analogy 

and would imply that the velocity of light would decrease in the direction of such “ether wind”  (Figure 

9.3B).  Yet the author can find no mention of this “ether wind” hypothesis in Michelson’s 1881 description 

of his experiment.  Theoretically, an “ether wind” was the same wind sensation that a woman on the bow 

of a fast moving ship feels “even through the weather may be perfectly calm”  (Gamow, 1948, p. 92).
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“Assuming then that the ether is at rest, the earth moving through it, the time 
required for light to pass from one point to another on the earth’s surface, 
would depend on the direction in which it [light] travels”5 (Ibid). 

Michelson then concluded that if it were possible to measure the time T 

required for light to pass from one point to another in “the direction of the earth’s 

motion [less the] time [T1] required for it to pass in the opposite [perpendicular] 

direction, [then] we could find v the velocity of the earth’s motion through the ether”6 

(Ibid).  This theoretical difference between T and T1 was also the theoretical variation 

between T and T0.  T0, according to Michelson, was the “time required to perform the 

journey if the earth were at rest”7  (Michelson, 1881, p. 120; Figure 9.1A).   

How did Michelson propose to measure the theoretical difference between T 

and T1?  Prior experiments designed to determine this difference time intervals (or in 

velocity) to the first order or approximation v/c (one part in ten thousand), had failed 

to detect any motion or velocity of the Earth with regard to the ether.8  Pursuant to 

Maxwell’s suggestion, Michelson proposed to increase the sensitivity and precision of 

the measurement to an approximation of the second order:  v2/c2 (one part in one 

hundred million)9  (Goldberg, p. 90; Hoffmann, 1983, p. 76; Halliday, pp. 960, 961). 

5 These were, of course, more false assumptions by Michelson.  As we now know, there is no absolute 
direction of the Earth’s motion through space. 
6 The magnitude of this miniscule theoretical time interval difference (T – T1) was equal to about 
1,000,000,000,000,000th (one quadrillionth) of a second  (Hoffman, 1983, p. 76; Wolfson, p. 72). 
7 Thus, Michelson adopted as a major false premise for his experiment the same false assumption of an 
absolute variation or difference in time interval for light propagation as Maxwell in 1879, and later 

Lorentz in 1895 and 1904, and Einstein in 1916 (Einstein, Relativity, pp. 58 – 59).
8 “By a first-order experiment, we mean one that is refined enough to detect magnitudes of the order of 
v /c where v is the velocity of the earth through the stagnant ether and c is the velocity of light”  (D’Abro, 

1950, p. 132). 
9 “So we see that a second-order experiment is necessarily very much more precise than a first-order 

one. We may also mention that no experiments have yet been successful in exceeding those of the

second 

order in precision”  (D’Abro, 1950, p. 132). 
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Similarly to the 1851 Experiment of Fizeau, Michelson built a very sensitive 

apparatus (an “interferometer”) with a 50% reflective glass mirror (a ‘beam splitter’) 

that would split a ray of light into two equal parts, called light ‘pencils’  (Figure 9.3A).  

Light pencil 1 would propagate to and fro (between the beam splitter BS and mirror M1 

on the apparatus) parallel (or longitudinal) to the assumed direction of the Earth’s 

absolute solar orbital motion.  Light pencil 2 would propagate to and fro in the direction 

of mirror M2, perpendicular (or transverse) to the Earth’s assumed absolute solar orbital 

motion.   

Very importantly, using a micrometer screw, Michelson adjusted the light path 

for light pencil 1 so that it was slightly different in distance than the light path for light 

pencil 2  (Michelson, 1881, pp. 122 – 123; Figure 9.4).  This adjustment of distance 

caused the two light pencils to slightly change their relative wave phases by the time 

they propagated to and fro and joined again at the beam splitter.  As a result, Michelson 

created and observed an interference fringe pattern through the telescope  (Figure 

7.4C).  Michelson’s above described adjustment of distance will be critical for our 

explanation of Michelson’s null result paradox in Chapter 12. 

When Michelson’s apparatus was then rotated through 90°, the directions of the 

two light pencils were also rotated 90°.  As a result, Michelson assumed that first pencil 

1 and then pencil 2 would take longer to propagate between their respective reflecting 

mirrors in the assumed direction of the Earth’s absolute solar orbital motion.  Also, as a 

result of this rotation, Michelson expected that the observed interference fringe would 
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shift about 1/10th of a light wave10  (Ibid, pp. 122, 125).  Theoretically, this shift of 

interference fringes (see Figures 7.4D-1 and 7.4D-2) would indicate the difference in 

time interval between T and T0 (or T1) in the apparatus.  In turn, Michelson assumed 

that such time interval difference would indicate the magnitude of the absolute solar 

orbital velocity of the Earth through the stationary ether (30 km/s). 

As previously mentioned, Michelson based this theoretical magnitude of the 

distance/time interval difference for light propagation solely on “the velocity of the 

earth in its orbit” as compared to “the earth at rest” in stationary ether  (Michelson, 

1881, p. 121).  However, Michelson did not realize that this theoretical difference in 

magnitudes of velocity was a completely meaningless assumption on its face.  Why was 

it meaningless?  First, because the false concepts of stationary ether, the Earth at rest in 

the ether, and the absolute velocity and absolute direction of the Earth’s solar orbital 

motion with respect to stationary ether as reference body, have no meaning  (Chapter 

10A).  Secondly, because such theoretical difference in velocity did not take into account 

the infinite number of other relative velocities of the Earth, such as the seven times 

greater relative velocity of the Earth (together with the solar system) around the core of 

the Milky Way Galaxy at 225 km/s  (see Figures 10.3 and 10.4, and Chart 10.5).  Thirdly, 

since the Earth cannot be at rest in non-existent ether, such comparison of time 

intervals is impossible. 

 Nevertheless, Michelson repeatedly pointed his 1881 apparatus in all possible 

10 Any specific magnitude of fringe shift because of a specific displacement of mirrors in a specific 

direction of the Earth’s absolute velocity through space is a false absolute concept  (Chapter 10A), 
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directions over several periods of time as the Earth orbited the Sun.  However, the result 

of this experiment was only a very nominal shift of the interference fringes when the 

pencils of light were pointed in any different direction.11 The observed nominal fringe 

shift averaged only about 2% of that which Michelson expected, and he attributed these 

nominal fringe shifts to observational error  (Michelson, 1881, pp. 127, 128).   

Very importantly, Michelson concluded from this basically null result 12 that:  

“the hypothesis of a stationary ether…is erroneous…This conclusion directly contradicts 

[the hypothesis]…that the earth moves through the ether, the latter remaining at rest”  

(Michelson, 1881, p. 128).   

It was not realized at the time, but Michelson’s 1881 experiment, its empirical 

null result and Michelson’s above conclusions concerning non-existent ether, necessarily 

implied the most profound changes in the philosophy of physics.  If there was no ether 

absolutely at rest in space, then:  1) there was no absolute reference frame (body or 

material substance) at rest in space from which the absolute motions of celestial objects 

could be measured; and 2) there were no such things as absolute space, absolute time, 

absolute rest, absolute positions, absolute directions, and absolute motions or absolute 

velocities.  Thus, all positions, time intervals, states of rest, motions, velocities, 

directions of motion, and trajectories of co-moving celestial objects must be completely 

relative.  But the scientific community was not ready to consider or accept such 

11 A priori a different time interval should also have been observed as a fringe shift when the light ray was 
pointed in the direction opposite to the direction of assumed motion.  But Michelson observed no fringe 
shift in such opposite direction either  (see Figure 9.8).   
12 In effect, the result of the experiment was that T - T1 = 0 . 
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“radical” and unorthodox conclusions. 

It is one thing to realize and state (or infer) that there is no such thing as ether, 

absolute rest or absolute motion in the universe, as Einstein also did twenty-four years 

later in 1905 (Einstein, 1905d [Dover, 1952, pp. 37 – 38]).  It is quite another thing to 

make the ad hoc claim that relative motion and relative velocity (of itself and at a 

distance) alter the dimensions, mass and time intervals of physical objects.  But this is 

exactly what Einstein asserted in his 1905 Special Theory of Relativity  (Ibid, pp. 41 – 65). 

It follows from the null results of Michelson’s 1881 experiment that, if a light ray 

emitted on the moving material Earth in all directions takes the same interval of time to 

travel from light source to mirror and back in all directions of the Earth’s motion, then 

light constantly propagates in all directions through empty space at the same constant 

transmission velocity, regardless of the assumed motions or velocities of its source body 

(the Earth).  It also follows that the assumed solar orbital motion of relatively stationary 

bodies (i.e. Michelson’s mirrors) toward which such light ray propagates are irrelevant 

to such transmission velocity of light and to the time interval of such propagation. 13 

Likewise, Michelson’s 1881 experiment also implied that the inertial motions of any 

material body (the Earth, the mirrors or any distant other body) are irrelevant to such 

transmission velocity of light.  But none of these implications were either realized or 

articulated at the time, and the paradoxical null results of Michelson’s 1881 experiment 

13 In effect, Michelson’s 1881 experiment, flawed as it was, could be considered as the genesis of many 
new concepts.  But it was not until 1905 that Einstein would postulate one of the implied results of 

Michelson’s 1881 experiment, vis.:  that the velocity of  “light is…independent of the state of motion of 

the emitting body”  (Einstein, 1905d [Dover, 1952, p. 38]). 
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completely baffled the scientific community of the late 19th century. 

For many decades astronomers had observed, measured and documented the 

Earth’s orbital motion around the Sun.  So seemingly obvious and ingrained was the 

absoluteness of this observation, and that the Earth’s constant solar orbital motion 

would cause a specific absolute in-tandem displacement of the light source and 

longitudinal mirror from the light ray, that the great minds of Maxwell, Michelson, 

Morley, Fitzgerald, Lorentz, Einstein, and others never seemed to doubt its validity.14  

Nor did they doubt that such absolute displacement and time interval comparison could 

be detected by Michelson’s interference method.  Thus they also reasoned that the time 

interval traveled by a light ray in the absolute direction of such constant solar orbital 

motion would be greater over the increasing distance caused by such absolute in-

tandem displacement (Figures 9.1B, 9.2B and 9.2C) than if the Earth were absolutely at 

rest in the stationary ether (Figures 9.1A and 9.2A; see Einstein, Relativity, pp. 58 – 59).  

But if the distance was greater, why had not Michelson detected a fringe shift which 

would indicate a greater time interval in the direction of motion?  What was the answer 

to this paradox, this missing time interval?  

Because of the numerous theoretical and technical problems that Michelson had 

encountered during his 1881 experiment,15 he decided to repeat the experiment in 

1887 with fellow American scientist Edward Morley (1838 – 1923).  As in the 1881 

14 In effect, the Sun at rest in the ether was assumed to be the stake in space from which to measure the 
absolute orbital motion of the Earth and motions that occurred on it  (Figure 2.2B). 
15 These problems included vibrations (i.e. the location of the apparatus was near busy roads), difficulties 
in rotating the apparatus, variations in temperature, and the minimal distance (about 2 meters) that each 

pencil of light would propagate along each arm of the apparatus (Michelson & Morley, 1887, pp. 336-

338).
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experiment, Michelson and Morley (M & M) assumed that an in-tandem physical 

displacement of the light source and the longitudinal mirror would occur relative to the 

light ray, because of the known solar orbital motion of the Earth at 30 km/s  (Figures 

9.1B, 9.2B and 9.2C).  M & M further assumed that this displacement would increase the 

distance interval and the time interval for the light ray to travel in the absolute direction 

of such solar motion from beam splitter to the longitudinal mirror and back, and that 

such increased time interval should be detectable by his interferometer.16  

In 1887, the design of Michelson’s apparatus was improved, and the path that 

each pencil of light would propagate in each perpendicular direction was increased 

eleven fold to about twenty-two meters to and fro  (M & M, 1887, pp. 337, 341).  During 

this second experiment, only the solar orbital velocity of the Earth was again 

considered, because Michelson & Morley acknowledged that “little is known [of] the 

motion of the solar system” relative to the motion of the other celestial bodies  (Ibid, p. 

341).  M & M also acknowledged that it would be hopeless to attempt to solve the 

question of the motion of the solar system, but if it were added in, “the result would 

have to be modified”  (Ibid). 

The most significant theoretical modification that Michelson made for his 1887 

experiment was to change his hypothesis concerning the path of the light pencil that 

was transverse to the solar orbital motion of the Earth.  In this regard he stated that in 

16 Restated:  The distance and time interval which a light ray must propagate within the apparatus (from 
light source to longitudinal mirror and back) was assumed to be longer in the direction of the apparatus’ 

solar orbital motion, because the mirrors were theoretically assumed to be displacing in-tandem relative 

to the light ray. 
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1881, “the effect of the motion of the earth through the ether on the path of the ray at 

right angles [transverse] to this motion was overlooked” 17 (Ibid, p. 334). 

Michelson then asserted that the paths of the two light pencils would only be 

perpendicular to each other if his apparatus was at rest in the ether  (M & M, 1887, p. 

335).  According to Michelson, when the apparatus moves through the ether in the 

direction of the Earth’s solar orbital motion, the to and fro path of the transverse light 

pencil would be at an angle relative to the longitudinal light pencil, which angle would 

be in the direction of such solar orbital motion  (Ibid, pp. 335 – 336; see Figure 9.5).  

Michelson then concluded, that because this angle would increase the time interval 

which the transverse light pencil would have to propagate, the difference between T 

and T1 would actually only be 40% of the magnitude which he had assumed in his 1881 

experiment.  This new magnitude of time interval difference would only be about 0.04 

of a fringe, instead of the 0.10 of a fringe that Michelson assumed in 1881  (Ibid, pp. 

335, 336). 

Michelson’s new hypothesis was, of course, yet another major false assumption.  

We now know that the photons that comprise a light ray do not have mass and 

therefore the light ray is not subject to the lateral inertial motion nor the momentum of 

its material light source (the Earth), which inertial motion would be necessary to create 

the angled path of light propagation envisioned by Michelson.  In reality, the transverse 

light pencil would always propagate perpendicularly to the longitudinal light pencil and 

17 Inter alia, in 1881Michelson forgot that the transverse reflecting mirror (mirror C in Figure 9.5) should 

also theoretically displace in the absolute direction of the Earth’s motion. 
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rectilinearly toward the transverse reflecting mirror.  It would then reflect back toward 

the beam splitter in a perpendicular and rectilinear path18  (see Figure 9.6). 

The significance of these latest false assumptions by Michelson (for the purposes 

of this treatise) is two-fold:   

1. In 1895, Lorentz created his contraction of matter theory and his contraction

factor   √1 −
𝑣2

𝑥2

2. √1 −
𝑣2

𝑥2 in order to explain why Michelson’s 1887 theoretical magnitude of a 

fringe shift (0.04% of a fringe) could not be detected by Michelson’s 1887 

experiment  (Lorentz, 1895 [Dover, 1952, pp. 3 – 7]).  Lorentz’s incorrect 

1895 assumptions and contraction concepts were then incorporated into his 

1904 transformation equations for distance and time (Ibid, p. 14), which 

were in turn ‘borrowed’ by Einstein in 1905 as the foundation for his Special 

Theory.19 

2. Michelson’s false assumption concerning the angular path of the transverse

light pencil was later adopted by Einstein and his followers, incorporated into 

Einstein’s relativistic moving light clock theory, and asserted as an experimental 

18 Theoretically, if the transverse mirror was small enough and/or if the longitudinal speed of the 
apparatus was fast enough, the transverse light pencil might miss the theoretically moving transverse 

mirror completely and continue to propagate rectilinearly into space (Figure 9.5, Note 3), or it might miss 

the beam splitter upon its return path  (Figure 9.6B).  In either hypothetical case, Michelson would see no 

interference fringe at all. 
19 If Lorentz’s 1904 transformation equations incorporated and attempted to explain an incorrect 
theoretical magnitude by Michelson, then what validity did such transformation equations have for both 

Lorentz’s and Einstein’s contraction explanation of the M & M paradox?  Or for any other reason?  The 

answer is none. 
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confirmation for the validity of Special Relativity  (Cropper, pp. 209 – 213).  But 

as explained by the above analysis and in Chapter 26D, Einstein’s moving light 

clock hypothesis and its asserted confirmation of Special Relativity were both 

based on a false premise:  the lateral inertial and angular propagation of a 

perpendicular light ray.  Thus, what validity does Einstein’s relativistic moving 

light clock hypothesis have for any purpose?  None  (Chapters 26D, 28 and 36). 

Very importantly, just before the 1887 experiment began, M & M adjusted the 

micrometer “screw altering the length of [the] path” for one light pencil to propagate  

(M & M, 1887, p. 339).  As in the 1881 experiment, this adjustment of distance caused 

two slightly out-of-phase light pencils to result in an interference fringe pattern  (Ibid; 

see Figures 9.4 and 7.4C).  This seemingly insignificant change of distance for one light 

pencil to propagate to and fro will be exceedingly important for our analysis in Chapter 

12.B of one empirical and technical reason for Michelson’s null results.

M & M then pointed their new apparatus in all possible directions over a six-

month period hoping to detect some fringe shift (time interval difference) in some 

direction.  But at the end of the day, the outcome of the M & M experiment in 1887 was 

substantially the same as Michelson’s 1881 experiment.  Again, only a very nominal shift 

of the interference fringes was observed (Ibid, pp. 340, 341); and basically it was 

considered to be yet another null result with the same conclusions as the 1881 
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experiment20  (Ibid; Figure 9.7).  The scientific community remained baffled.21 

Why had not the absolute orbital velocity of the Earth and the displacement of 

Michelson’s mirrors relative to the light ray, produced the expected fringe shift and time 

interval difference?  How could light propagate at c over two theoretically different 

distances (longitudinal and transverse) during the same time interval?  Did this mean 

that the transmission velocity of light changed in different directions of motion?  Did it 

mean that the concepts of ether and ether at rest in space were invalid, as Michelson 

concluded in 1881?  Did it mean that Michelson’s interference fringe shift experiments 

and the assumptions that they were based upon were at fault?  Did it mean that 

Maxwell’s law of the constant transmission velocity of light at c needed to be revised  

(Einstein, Relativity, p. 23)?  What could be the answers to these riddles?  These were 

some of the baffling questions that faced the scientific community after 1887.   

The first attempted explanation for the null result was that the ether was 

completely carried along with the moving Earth at its surface, and thus the velocity of 

the Earth’s surface relative to the carried (dragged) along ether was zero (relatively at 

rest)  (Figure 9.7A).  But this theory, first suggested by English physicist George Stokes in 

1845, was soon totally discredited by experiments, calculations and logic  (Hoffmann, 

20 A priori a difference in time interval should also have been observed as a fringe shift when the light ray 
was pointed in the direction opposite to the direction of assumed motion, because of the to and fro 

propagation of light vis-à-vis the assumed in-tandem displacement of the mirrors.  But M & M observed 

no fringe shift in such opposite direction either  (Figure 9.8).  The observed nominal fringe shift again 

averaged only about 2% of that which was expected.  M & M again attributed these nominal fringe shifts 

to observational error  (M & M, 1887, pp. 340, 341). 
21 Even Michelson and Morley were mystified by their paradoxical 1887 null result, and they repeated 
their experiment numerous times in several different ways and at different altitudes (to avoid the 

possibility that the ether might be dragged along), but always obtained the same null result  (Gamow, 

1948, p. 96; Born, p. 218).
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1983, p. 81).  Another attempted explanation of the M & M null results was the ballistic 

theory of light, which asserts that light consists of particles rather than waves.  This 

theory claims that the velocity of light “is uniquely defined with respect to the source…” 

(French, p. 57).  In other words, that the transmission velocity of light varies depending 

upon the velocity of its source body.  But this explanation was also discredited by 

Willem de Sitter and others  (see Figure 7.2). 

The empirical null results of Michelson’s experiments implied that the light 

source and longitudinal mirror rigidly attached to the Earth might not be physically 

displacing in-tandem away from the ray of light (propagating within the same 

apparatus), contrary to the assertion of such displacement in Maxwell’s 1879 letter.  But 

how could this be?  The Earth’s orbital velocity around the Sun was intuitive and 

obvious, so everyone assumed that the in-tandem displacement of the light source and 

longitudinal mirror from the propagating light ray must also exist.  They also assumed 

that this displacement would increase the distance interval and time interval that the 

light ray must propagate relative to the light source and longitudinal mirror in the 

direction of such motion.  Must not there be some plausible explanation for these 

paradoxes?  For many frustrated scientists, any explanation might do. 

The quest for a plausible explanation led Fitzgerald, Lorentz, and ultimately 

Einstein to somewhat different radical ad hoc theories that the Earth and Michelson’s 

apparatus must be physically contracting in proportion to the solar orbital velocity of 

the Earth relative to the velocity of light  (Chapters 10A, 15 and 16).  “[T]he amount of 

[such] contraction being just sufficient to compensate for the difference in time”  
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(Einstein, Relativity, p. 59).  Miller characterized these radical contraction theories as 

“clearly a physics of desperation”  (Miller, p. 28). 

Why are we even concerned about the above paradox and the possible or real 

reasons for the M & M null result in the twenty-first century?  Because:  (1) the baffling 

theoretical paradoxes which such null results and the ether theory created ultimately 

led Einstein to his own radical ad hoc contraction explanation for such absolute 

paradoxes which he called the Special Theory of Relativity; and (2) the null result of the 

M & M experiment is now claimed by the followers of Einstein to be one of the major 

experimental confirmations for Special Relativity22 (Resnick, 1968, p. 37; French, p. 56 

– 57; see Chapter 36).

Despite such desperate and contrived contraction explanations, we now ask the 

questions:  Were the paradoxical results of Michelson’s experiments, and the 

contraction explanations of them, properly analyzed and adequately scrutinized?  Are 

there other much more probable explanations for these puzzling null results?  In the 

next three chapters we shall discuss the many false assumptions that caused M & M’s 

null results to become a monumental paradox, and the much more probable real, 

empirical, and technical answers for this 120-year-old absolute mystery. 

22 The rationale being that such absolute paradox must have been true and Einstein’s absolute contraction 
solution for such paradox must have been correct, because there has never been another plausible 

explanation for such null results.   
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A B

A A′ B′

relatively stationary mirrors A and B

Figure 9.1  Maxwell’s 1879 Assumption
(not to scale)

Distance and absolute time interval (T0) for light to 
propagate from A to B and back to A, assuming that the 
Earth was at rest in stationary ether

Figure  9.1A  Light Propagating In Any 
Direction Of The Earth At Rest In The 
Stationary Ether

(Note: This figure also illustrates the theoretical 
distance and time interval (T1) for light to 
propagate in the direction perpendicular to the 
Earth’s absolute solar orbital motion).

The assumed absolute greater distance 
interval and greater time interval (T) for 
light to propagate from A to B′ and back 
to A′, assuming that the Earth is moving 
in a certain absolute direction with 
respect to the stationary ether, as 
compared to the distance/time interval 
from A to B and back to A as shown  in 
Figure 9.1A

Figure 9.1B also illustrates the 
theoretical in-tandem displacement of 
mirrors A and B with respect to the 
stationary ether.

Earth theoretically at rest 
in stationary ether

moving Earth 
at position A

moving Earth 
at position A′

light

light

Figure 9.1B  Light Propagating In The 
Direction Of Earth’s Absolute Solar 
Orbital Motion Relative To The 
Stationary Ether 
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[Note:  Because empirically there is 
n o  e t h e r ,  t h i s  t h e o r e t i c a l  
displacement from ether cannot 
occur.]



A0
light source/BS

M0
mirror

light ray

A1
light source/BS

M1
mirror

light path

A2
light source/BS

M2
mirror

return light path

Sun

Sun

Sun

The light source, the beam splitter (BS)  and the mirror M are affixed to the surface of the Earth at a finite distance of 12 squares apart, and for purposes 
of illustration we assume that they move in tandem to the right at 50% of c relative to the stationary ether and the Sun theoretically at rest in the ether. A light ray 
leaves the terrestrial light source at point A0 and transmits at 100% of c toward the mirror at point M0. (Figures 9.2A and 9.2B) During such propagation, the mirror 
theoretically displaces from point M0 to point M1 due to such absolute solar orbital velocity with respect to the stationary ether. The light ray contacts the mirror 
at point M1 after traveling 24 squares (from A0 to M1). The light ray then reflects from the mirror at M1 and begins to propagate back toward the light source. 
(Figure 9.2B) During such propagation, the material light source theoretically displaces from point A  to point A  and then to point A . 

When the light ray returns to the light source at point A2 (Figure 9.2C) the light ray has traveled a total 
0 1

distance/time 
2

 interval of 32 squares while the light 
source and the mirrors have theoretically displaced in-tandem 16 squares, an increase of 8 squares (over Fig. 9.2A) because of the theoretical displacement. 
These were also Einstein’s computations for a greater distance/time interval of light propagation, which he referred to in Relativity at pp. 58 - 59. On the other 
hand, if there had been no motion of the Earth in an absolute direction(and thus no absolute displacement), then the light ray would only have traveled a total 
distance/time interval of 24 squares (Figure 9.2A). Strangely enough, Fig. 9.2A  is what actually happened, because there is no ether and can be no physical 
displacement from nothing.

Figure 9.2  A Detailed Illustration of Figure 9.1, Which Depicts Maxwell’s Theory of an Absolute In-Tandem Displacement of the Light 
Source and Reflecting Mirror from the Light Pencil Propagating To and Fro on the Surface of the Earth, Due To The 
Absolute Solar Orbital Velocity of the Earth With Respect to the Stationary Ether

Figure 9.2A

Figure 9.2B

Figure 9.2C

surface of
the Earth

surface of
the Earth

surface of
the Earth

Direction of the hypothetical absolute solar orbital velocity of the Earth at 30 km/s around the Sun (shown at 50% of c for purposes of illustration)
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Fig. 9.2A depicts the distance (L0) that a light 
ray theoretically must propagate to and fro if 
the Earth was at rest in the ether.  (see Fig. 
9.1A)

[Note:  Because there is no ether, 
this theoretical displacement from 
ether (nothing) cannot occur.]

[Note:  Because there is no ether, 
this further theoretical displacement 
from ether also cannot occur.]

Sun theoretically
at rest

light path

M1
mirror

L0

S'

theoretical displacement of light  
source & mirror from ether (nothing)
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light source

M2mirror

M1
mirror

BS

assumed direction of 
the Earth’s absolute 
solar orbital motion at 
30 km/s 

In 1881, Michelson used a micrometer screw on his 
apparatus to adjust the path of light pencil 1 so that it 
was slightly different in distance than the light path for 
light pencil 2. (Michelson, 1881, p. 123) This caused the 
out-of-phase waves of the two light pencils to interfere 
and create an interference fringe.  (see Figures 9.3A and 
6.4C)

Because Michelson assumed that the longitudinal 
mirror M1 would theoretically displace from the light 
source and the tip of light pencil 1 in the direction of the 
Earth’s absolute solar orbital motion, he also assumed 
that light would propagate further in such absolute 
direction than transversely thereto. Therefore, he also 
assumed that it would take a longer time interval for light 
to propagate from BS to M1, and back to BS, than from 
BS to M2 and back to BS. When Michelson rotated the 
apparatus through 90°, he expected to see a shift of the 
interference fringe at E, which would signify an increase 
in the distance/time interval of light propagation in the 
direction of motion, from one arm of the apparatus to the 
other. 

But he observed no fringe shift at E (a null result). This 
null result contradicted Maxwell’s assumption of a 
greater distance/time interval in the presumed direction 
of the Earth’s absolute motion relative to the stationary 
ether.

E

light pencil 2

light pencil 1
light ray

   90° rotation

telescope

50% reflective glass mirror 
splits ray of light into two light 
pencils which propagate in 
two different perpendicular 
directions

 of the apparatus

Michelson’s eye looking for a 
shift of the interference fringe 

Figure 9.3 Michelson’s 1881 Experiment
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2
boat X

boat Z river current

Figure 9.3B  Ether Wind-River Current Analogy
(see text on left)

Figure 9.3A

On Earth, empirically it takes longer 
for boat X to travel with and against 
the current than it takes for boat Z 
to travel to and fro across the 
current.
(Gamow, 1948, pp. 92 - 95)
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Figure 9.4  What Happened When Michelson Adjusted the 
Distance of One Mirror in the Path of One Light 
Pencil? 

illustration of
reflecting  mirrors 
for both light 
pencils

Before adjustment, the relative phase of the two light pencils 
remains the same during the journey to and from their 
respective mirrors.

interference fringe

reflecting  mirror M2 
for light pencil 2 
remains stationary

Michelson’s
adjustable
micrometer 
screw

After adjusting the distance of the focusing mirror for light 
pencil 1 with the micrometer screw, the waves of the two light 
pencils change their relative phases and an interference 
fringe is created.

light pencil 2 light pencil 1

(NOT  TO SCALE)

distance adjustment 
for reflecting mirror 
M1 and for light 
pencil 1

no interference fringeA.

B.

light pencil 1

light pencil 2

focusing 
mirror M1 
for pencil 1 
moves



Inertial Path of a Light Ray Propagating  Laterally 
at an Angle to the Direction of Motion

[Note 2: Michelson and Morley falsely 
assumed that the transverse light ray in 
the apparatus would also propagate 
laterally and inertially at an angle along 
with the displacing mirrors at velocity u in 
the solar orbital direction of the Earth’s 
assumed absolute motion.]

Sources:  M & M, 1887, p. 334; Bohm, p. 15; Born, p. 215; Feynman, 1963, p. 15-3

[Note 1:  The ‘transverse’ ray of light from B to C and back to B is an illustration of the path of 
such light ray if the Earth is assumed to be at rest in the stationary ether. The velocity u of the 
apparatus is shown at about 30% of c for purposes of illustration.  M & M’s concept  is incorrect 
on its face, because it shows the ‘transverse’ ray of light to also be propagating laterally at an 
angle relative to beam splitter B.]

Figure 9.5  M & M’s Incorrect 1887 Concept of the Assumed 

[Note 3:  But, on the contrary, the ray of light, which is not 
subject to the physical inertia of mass, would continue to 
propagate rectilinearly from the beam splitter B and could 
possibly miss moving mirror C' completely at velocity u; or if it 
did hit a portion of moving mirror C', it would reflect back 
rectilinearly towards its point of origin, B.]

(Not exactly to scale)
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[ N o t e : B e c a u s e 
there is no ether, 
these theoretical 
displacements from 
ether cannot occur.]
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light pencil 1

Fig. A

light pencil 1

Fig. B

theoretical displacement of the longitudinal 
mirror relative to light pencil 1

Figure 9.6  The Correct Rectilinear Path of the Transverse 
Light Ray in the 1887 M&M Experiment

theoretical displacement of the transverse
mirror relative to light pencil 2

M2

Both light pencils reflect back 
rectilinearly toward their point of 
origin, BS. There is a null result.

Fig. A assumes that the Earth is at rest in the stationary 
ether (see Figure 9.1A), or that there is no ether.

BS
M1

M2

ASSUMED ORBITAL MOTION OF THE EARTH

Fig. B refers to absolute displacement of all mirrors from the 
ether.  If light pencil 2 did not hit displacing mirror M2, there would 
be no observed fringe. If it did hit mirror M2, it would reflect 
rectilinearly back toward point BS, but it possibly would miss the 
displacing BS on the way back. Meanwhile, light pencil 1 would 
theoretically propagate 20.4 units of distance while light pencil 2 
would theoretically propagate only 20 units of distance.
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[Note: None of these 
displacements from 
ether can occur, 
because there is no 
ether.]

velocity u
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t r a n s v e r s e l i g h t 
pencil 2 misses mirror 
M2 and heads into 
space if the velocity u 
is fast enough
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(NOT EXACTLY TO SCALE)



M0

M1

(NOT TO SCALE)

light source

mirror

light ray splits into pencil 1 and pencil 2 
at the beam splitter BS

arm and light pencil 1 mirror

A) If the apparatus is theoretically and absolutely at rest relative to the dragged along ether.  (not possible, there is no
ether)
B) The ad hoc contraction way in which Fitzgerald, Lorentz and/or Einstein speculated.  (See  Chapters 10A, 15  & 16)
C) If there is no absolute velocity of the Earth or there is no in-tandem physical displacement of the beam splitter

and the mirrors relative to the light pencils.  ( Chapters 10 and 11)
D) If there is no greater distance/time interval for light to propagate the finite distance between two relatively stationary

objects regardless of their assumed in-tandem motion through space.  (Chapters 11D and 12A)
E) If the change of position of the Earth relative to other celestial bodies (including the Sun) cannot be detected by

Michelson’s interference of light  method.  (Chapter 12B)
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Figure 9.7
The Path of Two Light Pencils in the Michelson-Morley Experiment A Priori Necessary to 
Produce a Time Interval Difference Null Result for Propagating Light Pencils Relative to 
Michelson’s Mirrors.  How Could This Null Result Theoretically Occur?
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Fig. 9.8A depicts the distance a light ray must 
theoretically propagate to and fro if the Earth 
was at rest in the ether.  (see Fig. 9.1A)

[Note:  Because there is no ether, 
this theoretical displacement from 
ether (nothing) cannot occur.]

[Note:  Because there is no ether, 
t h i s f u r t h e r t h e o r e t i c a l 
displacement from ether cannot 
occur.]

Sun theoretically
at rest

Theoretical in-tandem
displacement of light 
source & mirror

Figure 9.8  What A Priori Happens When a Light Pencil Travels from the Beam Splitter (BS) to 
the Reflecting Mirror, and Back Toward Beam Splitter, in the Direction Opposite to 
the Direction Of Motion of the Apparatus?
[Important Note: The above illustrations (B and C) show the mirror theoretically displacing from the ether, as Maxwell and Michelson 
assumed. However, because there is no ether these displacements from ether cannot occur; it was a false assumption.]

return light path

(See Figure 9.2 for a comparison of what happens in reverse.)

Direction of the hypothetical absolute solar orbital velocity of the Earth at 30 km/s around the Sun (shown at 50% 



Chapter 10 

FALSE ASSUMPTIONS WHICH CAUSED THE M & M PARADOX 

The false assumption of a stationary ether as an absolute reference frame in 
space resulted in the further false assumptions of one specific and absolute solar 
orbital motion for the Earth through space, of an absolute and specific 
displacement of Michelson’s mirrors from the stationary ether, and of an ether 
wind effect that would change the velocity of a propagating light ray.  It was 
then falsely inferred and assumed that these arbitrary and ad hoc concepts 
would result in a greater distance and/or time interval for a light pencil to 
propagate to and fro between Michelson’s displacing mirrors in the direction of 
such solar orbital motion.  It was also falsely assumed that this theoretically 
greater distance and/or time interval would be detectable by Michelson’s 
interference of light method.  Finally, Michelson’s null results, in conjunction with 
these false assumptions, created a baffling absolute paradox and a crisis for late 
19th century physics. 

Just like everyone else, the author was initially mystified by the absolute paradox 

that was perceived and inferred from Michelson’s null results.  Only after years of 

painstaking analysis, and many dead ends, did he finally realize and understand the real 

reasons and answers for this monumental mystery.   

The M & M paradox was created inter alia by such empirical null results, the 

stationary ether theory, numerous false inferences and assumptions, and by many ad 

hoc theories and mathematical calculations.  For example, since Maxwell’s transmission 

velocity of light is a constant c (300,000 km/s) in both to and fro directions in 

Michelson’s apparatus, it was assumed by theory and by mathematical calculation that 

the longitudinal light pencil  in the M & M experiment (which propagated to and fro in 

the direction of the Earth’s absolute velocity of 30 km/s around the Sun) must have to 

propagate a greater absolute distance away from the stationary ether than the 

transverse light pencil which propagated to and fro in the direction perpendicular to 
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such solar orbital velocity  (Figures 9.1B, 9.2 and 9.3A).  This false 1887 geometrical 

computation for such absolute difference in distance/time intervals of light propagation 

is illustrated on Figure 10.1.   

However, M & M never detected an interference of light wave phase fringe shift, 

which theoretically would indicate a greater or different time interval of propagation in 

any direction.  Thus, the question was asked:  How could a light pencil propagate a 

greater distance/time interval in one absolute direction, yet the difference in time 

intervals of propagation in such different perpendicular directions could not be 

detected? 

There was only one fundamental ad hoc reason why the scientific community 

staunchly believed that Michelson should be able to detect a relative change in the 

wave phases of two different perpendicular light pencils (in other words, an 

interference fringe shift) in the direction of the Earth’s solar orbital motion through 

space.  That reason was their false belief in a material substance called “stationary 

ether” which existed in all of space (like a fixed stake in space) from which all positions, 

distances, time intervals, motions and directions could be measured.  All other false 

assumptions, misanalysis, false mindsets and unrealistic expectations followed from this 

one fundamental false premise.  They include the following: 

1. The false assumption that the absolute direction and absolute motion of the

Earth with respect to such stationary ether (a fixed stake in space) produced one 

(and only one) absolute and specific velocity of 30 km/s for the Earth:  its solar 

orbital velocity.   
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2. The false assumption that such absolute motion of the Earth relative to the

stationary ether should cause the mirrors in Michelson’s apparatus to displace 

from each light pencil so that such light pencil would have a greater 

distance/time interval to propagate in such absolute direction  (Maxwell, 1880, 

Nature, Vol. XX1, p. 315; Michelson, 1881, p. 121; Lorentz, 1895 [Dover, 1952, p. 

3];  Figure 10.1). 

3. The false assumption that Michelson’s mirrors could physically displace from

the light ray in his apparatus (Figure 10.1). 

4. The impossible angular path of the transverse light ray (Figures 9.5 and 10.1).

5. The false assumption and mindset that such one specific absolute velocity in

turn results in a greater absolute distance/time interval which a light ray must 

propagate in Michelson’s experiments (Figures 9.1B, 9.2B, 9.2C and 10.1B), as 

compared to the theoretical distance/time interval which a light ray must 

propagate if the Earth was at rest in the stationary ether (Figures 9.1A, 9.2A, 

10.1A and 10.2). 

6. The false assumption that such motion of the Earth through the stationary

ether would result in an ether wind effect which would decrease or change the 

velocity of the light pencils in the direction of such motion  (Gamow, 1948, pp. 

92 – 96; Figure 9.3B). 

To add to the confusion, these theoretical misassumptions were often commingled and 

intertwined with each other. 

All of these false assumptions created an unshakeable and impossible 
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expectation within the scientific community that such difference in absolute specific 

time intervals should have been detected and measured by Michelson’s interference of 

light method.  This completely unrealistic expectation, and the bewildering paradox 

which it and such other false assumptions produced, required an explanation, any 

explanation; finally even a contrived ‘contraction’ explanation of desperation  (Miller, p. 

28 and Chapter 15). 

The general explanation for Michelson’s absolute paradox is really quite simple.  

Such absolute paradox was really not a paradox at all, because it was based upon a 

series of impossible false assumptions that logically and empirically could never 

physically occur.  For example, we now know that there is no stationary ether in space 

from which to measure the absolute velocity v of the Earth in any absolute direction.  It 

was purely a myth.  Similarly false was Maxwell’s assumption that the round trip time 

interval for a terrestrial light ray to propagate to and fro in Michelson’s apparatus 

depends “on the speed of the earth through the ether”  (French, p. 50).  Michelson’s 

and Lorentz’s assumption that the mirrors in Michelson’s apparatus could displace a 

greater absolute distance from their respective light pencils (than if such light 

propagation was taking place on the Earth at rest in stationary ether) so as to cause a 

greater distance/time interval of propagation by such light pencils…was obviously false.  

The concept of an ether wind that could decrease or change the velocity of light (and 

thus the time interval of light propagation) in the direction of the Earth’s motion was 

also patently false.  Finally, the longer angular path of the perpendicular transverse light 

pencil in Michelson’s 1887 experiment could not exist, because a perpendicular light 
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pencil does not have lateral inertia.  There were also other impossible false assumptions 

that could not rationally be believed (Chapter 9).  Michelson’s apparatus could never 

detect an imaginary greater distance and/or a time interval that could not and did not 

exist, nor a difference between impossible absolute distance/time intervals that could 

not and did not exist.  It was a mission impossible. 

In this chapter we shall further analyze and discuss the above false absolute 

assumptions, false mindsets, unrealistic expectations and the perceived absolute 

paradox which they created, and we shall continue to explain why they were all 

theoretically incorrect and impossible to achieve.  Once the absurdity of such false 

assumptions are fully explained, understood and accepted, and the real reasons for 

Michelson’s paradoxical null results are disclosed, discussed and explained in Chapters 

11 and 12, the above false assumptions and their resulting unrealistic expectations 

should completely disappear for the reader, and so should the absolute paradox that 

they created.   

A. The concept of stationary ether caused an absolute mindset of scientists
(including Einstein), which resulted in many other false assumptions,
unrealistic expectations, and ultimately in the M & M absolute paradox.  All of
the above are myths, including Einstein’s proposed contraction solution.

First, let us retrace these false assumptions and impossible expectations from 

their beginning.  In the early 19th century, Fresnel and others invented the concept of 

stationary ether in Newton’s absolute space in an attempt explain the propagation of 

light and other phenomena.  For various reasons, Maxwell believed in the concept of 

stationary ether as an absolute reference frame in space for the purpose of physical 
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measurement  (Chapter 6).  In his March 1879 letter, Maxwell described a “possible” 

method to detect the absolute velocity of the Earth with respect to the stationary ether, 

based upon his false and ad hoc assumption that the round trip time interval for any 

terrestrial light ray to propagate to and fro between relatively stationary mirrors “does 

in principle depend upon the speed of the earth through the ether”  (French, p. 50).  

Maxwell conjectured: 

“[I]n the terrestrial methods of determining the velocity of light, the light comes 
back along the same path again, so that the velocity of the earth with respect to 
the ether would alter the time [interval] of the double passage…”  (Maxwell, 
1880, Nature, Vol. XXI, p. 315). 

This ad hoc conjecture was a totally false assumption.  What was the magnitude of the 

time interval for the double passage of light on the Earth altering or varying from?   

Maxwell, like everyone else of his era, falsely assumed that if the Earth was 

absolutely at rest in the stationary ether, then a light ray transmitting at c from one 

stationary mirror to another and back again on the surface of the Earth would 

propagate over the same distance during the same time interval in any direction  

(Figures 9.1A and 10.1A).  This, of course, was a false assumption, because there is no 

stationary ether in which the Earth could be absolutely at rest.  Maxwell then assumed 

that the Earth was not absolutely at rest, but rather it was moving relative to the 

stationary ether at an absolute velocity of v…its solar orbital motion.  This was 

another false assumption.1   

1 As we now know, all of these absolute assumptions were completely wrong.  There is no stationary 
ether and there is no state of absolute rest from which an absolute velocity v could be measured or 

compared.  Also there is no specific and absolute velocity of the Earth.  The Earth has an infinite number 

of relative velocities. 
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Because of this theoretical absolute velocity of the Earth, Maxwell then falsely 

hypothesized that a light ray, propagating to and fro from one relatively stationary 

mirror to another and back again on the surface of the Earth, would have to propagate a 

greater absolute distance and a greater absolute time interval in the direction of the 

Earth’s absolute velocity with respect to the ether…greater (that is) than if the Earth was 

absolutely at rest in the stationary ether  (Figures 9.1, 9.2 and 10.1).  However, this 

impossible comparison of two different absolute distances and two different absolute 

time intervals was another impossible false assumption, because the absolute 

distance/time interval of light propagating on the Earth at rest in the ether does not 

exist.  All of these ad hoc concepts are myths.  A greater distance than a distance which 

does not exist cannot be detected.  Likewise, a greater time interval than a time interval 

that does not exist cannot be detected or measured.   

In 1895, Lorentz interpreted Maxwell’s hypothesis to mean that “the time 

[interval] required for a ray of light to travel from a point A to a point B and back to A 

[on the Earth’s surface] must vary when the two points [mirrors] together undergo a 

displacement…” with respect to the stationary ether  (Lorentz, 1895 [Dover, 1952, p. 3]; 

Figures 9.1B, 9.2B, 9.2C and 10.1).  Lorentz’s interpretations and assumptions 

immediately beg the question:  If there is no ether, then what are such two points 

(Michelson’s relatively stationary mirrors) displacing in tandem from…empty space?2 

2 The word “displacement” means:  “a specified distance in a specified direction”  (Oxford Dictionary of 
Physics).  A “distance” must be measured from something tangible  (Einstein, Relativity, pp. 6 – 7).  

Neither a “distance” nor a “direction” can be “specified” with respect to the endless nothingness of empty 

space. 
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In 1880, Michelson adopted Maxwell’s false logic.  Like Maxwell, he also 

assumed that the stationary ether was an absolute reference frame, like a stake in 

space; a definite place and a specific material body of reference from which he could 

measure positions, distance intervals and time intervals in a certain direction, and with 

respect to which he assumed his mirrors would displace in tandem.  Based on all of the 

above false assumptions, Michelson further assumed in 1881 that “the actual distance 

that light travels in the [direction of the Earth’s solar orbital motion] is greater than in 

the [direction perpendicular to such motion]”3  (Michelson, 1881, p. 121).  In 1881, 

Michelson further assumed that light which propagated from Earth perpendicularly to 

the direction of the Earth’s absolute solar orbital motion “would be entirely 

unaffected” by such motion 4 (Ibid).  In Michelson’s words: 

“Assuming then that the ether is at rest, the earth moving through it, the time 
required for light to pass from one point to another on the earth’s surface, 
would depend on the direction in which it [light] travels” 5 (Ibid). 

Apparently, Michelson also hypothesized that the absolute motion of the Earth 

through the stationary ether would cause an “ether wind” effect which would reduce 

the light ray’s transmission velocity in the direction of the Earth’s absolute solar orbital 

motion and thus “alter the time” interval of the double passage in the direction of such 

motion  (Gamow, 1948, pp. 92 – 96).  Based on this alternate “ether wind” hypothesis, 

Michelson then would have assumed that the time interval for light to propagate in an 

3 We shall discuss this false premise in great detail in Chapters 10B, 11D and 12A. 
4 By 1887, Michelson had changed his mind and assumed that the perpendicular light pencil actually 
would be affected  (see Figure 9.5).  But this angular path of the transverse light pencil was yet another 
false assumption  (Figure 9.6).
5 This, of course, was yet another false assumption by Michelson. 
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absolute direction perpendicular to the Earth’s solar orbital motion would be different 

than in the direction of the Earth’s solar orbital motion.  As previously mentioned in 

Chapter 9, the basis for these alternate assumptions was an analogy to the fact that a 

boat on Earth will empirically take longer to travel to and fro against and with the flow 

of a river than it will take to travel the same distance across the flow of the river6  

(Gamow, 1948, pp. 92 – 96; Figure 9.3B). 

One way or another, Michelson falsely assumed that there would be a time 

interval difference for light to propagate in different perpendicular directions within his 

apparatus.  He also believed that this time interval difference would be manifested by 

an observable interference of light fringe shift when the arms of his apparatus and their 

light rays were rotated through 90° relative to the absolute direction of the Earth’s solar 

orbital velocity (30 km/s) through the stationary ether.  But no fringe shift (and thus no 

difference in absolute time intervals) was ever detected by Michelson, either in 1881, or 

in 1887, or thereafter. 

These null results created an unexplained theoretical absolute paradox and a 

crisis in physics after 1887.  How could Maxwell’s seemingly reasonable expectations 

not have been demonstrated and verified by Michelson’s seemingly foolproof 

experiments?  How could the “ether wind” not have produced a difference in the time 

interval for such propagation?  How could light at c propagate an assumed greater 

distance in the direction of the Earth’s solar orbital motion, but the corresponding 

greater time interval was not detected?  M & M’s null result and these paradoxes also 

6 Again, the author can find no evidence that Michelson actually considered this “ether wind” concept. 
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cast doubt on the validity of Maxwell’s equations and his concept of the constant 

transmission velocity of light at c.7  With false assumptions and false expectations like 

those described above, no wonder that the scientific community (including Einstein) was 

baffled with Michelson’s null results.   

In his 1916 book, Relativity, Einstein described and agreed with Maxwell’s 1879 

false absolute assumptions.  He also summarized and confirmed Michelson’s false 

absolute hypotheses and experiments, and described the resulting paradox, as follows: 

“Imagine two mirrors so arranged on a rigid body that the reflecting surfaces 
face each other.  A ray of light requires a perfectly definite time T to pass from 
one mirror to the other and back again, if the whole system be at rest with 
respect to the aether.  It is found by calculation, however, that a slightly different 
time T´ is required for this process, if the body, together with the mirrors, be 
moving relatively to the aether.  And yet another point: it is shown by calculation 
that for a given velocity v with reference to the aether, this time T´ is different 
when the body is moving perpendicularly to the planes of the mirrors from that 
resulting when the motion is parallel to these planes.8  Although the estimated 
difference between these two times is exceedingly small, Michelson and Morley 
performed an experiment involving interference in which this difference should 
have been clearly detectable.  But the experiment gave a negative result – a fact 
very perplexing to physicists9  (Einstein, Relativity, pp. 58 – 59). 

This paragraph demonstrates that (even in 1916) Einstein was operating and 

agreeing with some of the same false absolute mindsets as the rest of the scientific 

community.10  The first theoretical “definite” time interval described by Einstein 

7 Maxwell’s equations implied that the transmission velocity of light was a constant c in all directions, but 
(as claimed by many scientists) this velocity was only relative to stationary ether.  A priori, many scientists 

(including Einstein) claimed that the transmission velocity of light at c should mathematically change to c 
+ v or c – v with respect to bodies moving linearly relative to the light ray or the stationary ether, and

that this change in transmission velocity should have been detected by Michelson  (Einstein, Relativity, pp.

22 – 23, 58 – 60).
8 See Figure 10.1 for these calculations mentioned by Einstein.
9 We will continue to discuss these false absolute assumptions of Einstein in Chapter 15 and beyond.
10 For his Special Theory, Einstein needed the concept of stationary ether in order to describe the 
assumptions of everyone, the expectations of the scientific community, and the bewildering absolute

paradox which desperately needed an explanation…even though he postulated on the same page of
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assumes that the Earth and Michelson’s apparatus could be absolutely at rest in the 

stationary ether.  It is from this absolutely stationary reference frame that Einstein 

asserts:  “A ray of light requires a perfectly definite time T to pass from one mirror to 

the other and back again”  (Einstein, Relativity, pp. 58-59).  The second theoretical time 

interval is also described by Einstein with reference to the absolutely stationary frame of 

ether: 

“a slightly different time T΄ is required for this process, if the body, together 
with the mirrors, be moving relatively to the aether”11  (Ibid, p.59). 

On the other hand, if the theoretical stationary reference frame of ether does 

not exist, then none of the above theoretical absolute distance/time intervals could 

exist, and the theoretical absolute “difference” in such theoretical time intervals could 

not exist either  If this theoretical absolute “difference” in time intervals was only a 

myth, resulting from a false mindset in the minds of theoreticians, then Michelson 

could not detect or measure by any method something that did not exist.12  And he 

never did. 

After the null results of his 1881 experiment, Michelson was probably the first 

scientist to conclude that the stationary ether hypothesis was an invalid myth.  He 

stated: “The hypothesis of a stationary ether…is erroneous…[T]his conclusion 

Relativity (p. 59) that absolute rest and stationary ether could not exist.  The reason for Einstein’s need 
was that his Special Theory provided a false mathematical solution of “contraction” for Michelson’s 
paradox, which Einstein would later claim was an experimental confirmation for his Special Theory.  More 
about this later. 
11 Einstein also agreed with Michelson that a slightly different time interval would result because of the 
absolute velocity v of the Earth.  In other words, the light ray would take a greater distance/time interval 
to propagate in the direction of such absolute solar orbital velocity than in the direction perpendicular to 
it  (Einstein, Relativity, p. 59).
12 Einstein was absolutely wrong in all of his above assumptions and conclusions  (Chapters 10B, 11, 12A, 
and 15). 
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[Michelson’s null results] directly contradicts [the hypothesis]…that the earth 
moves through the ether, the latter remaining at rest” (Michelson, 1881, p. 128). 

In 1905, and later in his book, Relativity, Einstein first implied and then agreed 

with Michelson’s conclusion concerning the myths of absolute rest and stationary ether: 

“[T]he unsuccessful attempts to discover any motion of the earth relatively to 
the light medium [ether], suggest that the phenomena of electrodynamics as 
well as of mechanics possess no properties corresponding to the idea of absolute 
rest” (Einstein, 1905d [Dover, 1952, p.37]), 

“[T]here is no such thing as a ‘specially favored’ (unique) coordinate system to 
occasion the introduction of the aether-idea, and hence there can be no aether-
drift [ether drag], nor any experiment with which to demonstrate it” (Einstein, 
1916, Relativity, p.59). 

This, of course, is the reason why Michelson could not detect an “ether wind” in his 

experiments, if in fact he actually attempted such detection.  Ether does not exist. 

Today, the concept of a substance called ether at rest in space as an absolute 

reference frame from which to measure the absolute motions, speeds, distances, time 

intervals, and directions of material objects and light through space has been totally 

repudiated.  For this reason, all of the aforementioned assumptions of Maxwell and 

Michelson concerning the existence of stationary ether and ether wind were 

meaningless myths.  For the same reasons, the assumptions of Maxwell, Michelson, 

Lorentz and Einstein concerning the theoretical difference of absolute time intervals 

between absolute rest and the Earth’s absolute motion relative thereto, were also 

meaningless concepts and erroneous myths.   

Likewise, Michelson’s and Einstein’s assumptions that there could be a 

calculated time interval difference for light to propagate in the absolute direction of the 

Earth’s absolute solar orbital velocity with reference to the ether, and in the direction 
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perpendicular thereto, was a meaningless myth.  It was also a myth that such different 

absolute time intervals could be compared.  In essence, it was a mission impossible for 

Michelson to attempt to detect and measure such absolute theoretical time interval 

differences that theoretically could not and empirically did not exist.13 

After Einstein described Michelson’s paradoxical null result, he went on to 

conjecture that: 

“Lorentz and Fitzgerald rescued the [ether] theory from this difficulty 
[Michelson’s paradoxical null results] by assuming that the motion of the body 
relative to the aether produces a contraction being just sufficient to 
compensate for the difference in time…[T]his solution of the difficulty was the 
right one” 14 (Einstein, Relativity, p. 59). 

Einstein then described his own somewhat different relativistic “contraction 

solution” for Michelson’s paradoxical null results, which was just as ad hoc and absurd 

as those of Fitzgerald and Lorentz.  Einstein claimed that “the prime factor involved in 

[his] contraction [solution was] not the motion in itself…but [rather] the motion with 

respect to the body of reference chosen in the particular case in point”  (Einstein, 

Relativity, pp. 59 – 60).  In other words, Einstein’s theoretical contraction of the 

longitudinal arm of Michelson’s apparatus was caused by and depended upon the 

relative motion of such apparatus with respect to whatever moving reference body 

someone might chose.  In Chapter 15, we will discuss all three of the above contraction 

hypotheses in detail and explain why each so-called solution is artificial, invalid and 

13 We will discuss this “mission impossible” in greater detail in Section B of in this chapter. 
14 Lorentz and Fitzgerald were attempting to save the ether theory with their contraction concepts, 
whereas Einstein was attempting to save Maxwell’s theory of the constant velocity of c with his 

somewhat different contraction concept.  However, Maxwell’s theory of the velocity of light did not need 

saving by Einstein’s “contraction of matter theory” contained in his Special Theory, as we shall learn in 

Part II of this treatise).
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totally meaningless. 

Let us now summarize the above state of affairs.  If there had never been a 

stationary ether theory and false assumptions based thereon, then there never would 

have been any theoretical absolute time interval difference, nor any paradox of a 

missing time interval, nor the need for Einstein’s relativistic contraction theory in order 

to attempt to explain why such imaginary and mythical time interval difference was not 

detected by Michelson.  Thus, the paradox of Michelson’s null results and Einstein’s 

artificial solution for such paradox (his perceived contraction explanation), in reality, 

result from and are solely dependent upon the existence of stationary ether at rest in 

space…which Einstein asserted (in the previous sentence on p. 59) is invalid, impossible 

and does not exist  (Einstein, Relativity, pp. 59 – 60).  How convincing is Einstein’s 

inconsistency and self-contradiction for the reader? 

For all of the above reasons (and those that follow in the next section), there is 

no way that the myths of stationary ether, of an ether wind, of the absolute 

displacement of Michelson’s mirrors from a propagating light ray, or of a greater 

distance of propagation in the direction of the Earth’s solar orbital motion, could ever 

have caused such a time interval difference or the shift of an interference fringe to 

detect it.  The false assumptions and expectations (by everyone, including Einstein) that 

they could were an impossibility.  If the stationary ether does not exist and could not 

possibly have caused a time interval difference or a fringe shift, and Einstein’s relativistic 

contraction theory was invented in part to explain the non-detectability of such time 

interval difference and of a fringe shift caused by stationary ether, then where does this 
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leave Michelson’s absolute paradox and Einstein’s attempted contraction solution for 

it? 15  The answer is obvious:  nowhere.

B. There is no absolute motion, no absolute direction of motion, nor an
absolute magnitude of velocity of the Earth through empty space that could
produce a specific displacement of Michelson’s mirrors relative to a light ray.

The concepts of “distance,” “motion,” and “direction” only apply between and 

relative to material bodies of reference, not between a material body and relative to the 

empty space in which it is floating.  By way of analogy, if the Earth was floating by itself 

in empty space there would be no assumption or illusion of its motion or velocity over a 

distance in any direction  (Figure 10.2). 

What exactly was the “velocity v of the Earth” which Maxwell, Michelson, 

Lorentz and Einstein assumed would “alter the time” interval of a light ray’s propagation 

to and fro between two relatively stationary mirrors?  What specific magnitude and in 

which specific direction of the absolute velocity “v” were Maxwell, Michelson, Lorentz 

and Einstein assuming and attempting to measure?  In other words, what was the 

assumed absolute “velocity of the earth with respect to the ether”  (Maxwell, Nature, 

1880, Vol. XXI, p.315)?  The answer is: the most obvious relative velocity of the 

Earth…its solar orbital ‘motion’ of 30 km/s relative to the Sun16 (Michelson, 1881, p. 

120).  Over the centuries, this most obvious relative motion (a change of relative 

position) of the Earth was assumed to be the only “motion” of the Earth through 

15 In reality, as we shall further explain in Chapter 15, Einstein’s contrived relativistic contraction 

hypothesis was just a mythical ad hoc solution in search of a real problem.   
16 Michelson assumed and calculated that this theoretical absolute velocity would result in a specific 

observed fringe shift in his apparatus of 0.10 of a wavelength in 1881 and of 0.04 of a wavelength in 1887. 
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space.17  By the end of the 19th century, this belief had become an absolute mindset for 

almost everyone.     

Since we now know that stationary ether does not exist, all we are left with in its 

place is empty space, nothing.  Still, it is not reasonable to assume that empty space is 

an absolute reference frame or body from which to measure a change of position, 

motion, velocity or direction.  As Gamow stated: 

“If there is no world ether filling the entire space of the universe, there cannot 
be any absolute motion, since one cannot move with respect to nothing.  
Thus…one can speak only about the relative motion of one material body with 
respect to another…”  (Gamow, 1961, p. 173). 

The same is true with respect to relative velocity and relative direction. 

So we must ask this question:  Which material body should take the place of the 

stationary ether in Maxwell’s, Michelson’s, Lorentz’s and Einstein’s assumptions?  Is it 

the Moon, the Sun, Jupiter, another planet, a nearby star, the core of the MW Galaxy, a 

star on the opposite side of the MW Galaxy, or a distant galaxy  (Figure 10.4).  Each of 

these possible reference bodies will result in a different relative motion of the Earth, a 

different relative magnitude of velocity for the Earth and a different relative direction of 

the Earth’s motion.  Which one of these infinite numbers of possibilities should we 

choose? 

Only if we arbitrarily choose the Sun, will the Earth’s magnitude of relative 

velocity be 30 km/s.  Only if we arbitrarily choose the Sun will the Earth’s relative 

17 Because the word “motion” can have misleading connotations, we will sometimes refer to the 

“continuous (relative) change of position of a body” instead, because that is a more correct definition of 

“motion” and “relative motion.”
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direction of motion be its solar orbital trajectory.  Only if we arbitrarily chose the Sun as 

our reference body, will the theoretical contraction of Michelson’s longitudinal arm be 

“just sufficient to compensate for the difference in time,” as Einstein asserted.   

On the other hand, if we arbitrarily chose the core of the MW Galaxy as our 

reference body, then the correct relative velocity of the Earth would be 225 km/s, the 

correct relative direction of the Earth would be its galactic orbital motion, and the 

correct contraction of Michelson’s longitudinal arm would be about 8 times as great in 

order to produce a null result.  No matter which different reference body we might 

choose, the motion, the magnitude of the Earth’s velocity, and the direction of its 

motion (its change of position) relative to such different body of reference would be 

different.   

How could the longitudinal arm on Michelson’s apparatus know which reference 

body we have chosen?  If it doesn’t know, then how could it determine the correct 

specific relative velocity in the correct specific relative direction of motion in order to 

physically contract to the correct shortened length so as to produce a null result?  How 

could Einstein’s theoretical contraction “with respect to the body of reference chosen in 

the particular case” have any validity with respect to the M & M paradox or its possible 

solution? 

The conclusions are clear.  All of the above assumptions, especially those based 

on stationary ether, were completely arbitrary, ad hoc, meaningless, and totally without 

empirical justification.  They were all totally invalid on their face.  How could such 

mythical magnitudes which were imagined in the minds of the theoreticians be 
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physically detected or measured by Michelson’s apparatus, or by any other method?  

They couldn’t. 

 Again, if there was no ether “at rest” in space, then there could never be an 

absolute time interval from something that does not exist.  There could be no absolute 

velocity (direction and speed) of the Earth measured from something that does not 

exist.  There could be no specific displacement of Michelson’s mirrors from something 

that does not exist.  There could be no greater specific distance interval or greater 

specific time interval for light to propagate over the finite distance between two 

mirrors, from something that does not exist.  In short, there could be no physical 

measurements from something that does not exist or the attempted detection of them 

by any method.18 

Let us now further discuss the absurdity of such absolute assumptions, absolute 

mindsets, unrealistic expectations, and proposed contraction solutions, based on our 

current knowledge.  Large telescopes, such as the 100-inch on Mount Wilson, only 

began to be operational after 1917.  We now know, starting with Hubble’s discoveries in 

1925,19 that the magnitude and direction of the Earth’s solar orbital velocity is but one 

of an infinite number of relative velocities, magnitudes, and directions of the Earth’s 

motion (its change of relative position) through space.  The Earth has a different 

18 The above absolute assumptions and measurements only made some semblance of theoretical sense so 
long as one believed in stationary ether and absolute rest.  When these concepts were demonstrated to 

be false, such assumptions and measurements no longer make any sense nor had any theoretical validity. 
19 In 1925, Hubble discovered that Andromeda was a separate galaxy of stars from the Milky Way Galaxy, 
not merely a cloud of particles within the MW Galaxy as was previously imagined.  Four years later he also 

discovered that Andromeda, the Milky Way Galaxy, and many other galaxies were all moving in different 

relative directions and at different assumed velocities  (Hubble, 1929, pp. 168 – 173).
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position and velocity relative to every star, planet, moon, asteroid, comet, and other 

particle of matter in the Solar System and in the Cosmos.  The Earth moves with the 

Solar System at approximately 225 km/s relative to the core of the Milky Way Galaxy 

(MW), and at billions of other different velocities relative to all of the stars and other 

celestial bodies in the MW Galaxy20 (Figure 10.3).  Together, the Earth and the MW 

Galaxy move at an infinite number of different magnitudes of velocity and directions of 

motion relative to all of the other countless galaxies, stars, and celestial bodies in the 

Universe21 (Figure 10.4 and Chart 10.5).   

What is the specific magnitude of the Earth’s absolute velocity ‘v’ through space 

at any specific instant of time?  Is it 0 km/s, 30 km/s, 195 km/s, 225 km/s, 255 km/s, 280 

km/s, 310 km/s, 340 km/s, 440 km/s, 500 km/s, or a myriad of other magnitudes and 

directions of motion  (Figure 10.3 and Chart 10.5).  In which specific direction is the 

Earth absolutely moving:  forward, backwards, upwards, downwards, obliquely, some 

other direction; at what specific speed, and relative to what  (Figure 10.6)?  No one will 

ever know the answers to these questions, because there is no absolute answer.  If 

these questions cannot even be answered with specific motions and directions, how 

could M & M be expected to detect and measure them  (Figure 10.7)?  Similarly, how 

could all of the relative velocities of the Earth be detected and measured as one specific 

20 For example, at one point during its annual solar orbit the Earth is moving at 255 km/s relative to the 
MW galactic core, and at an opposite point in such annual solar orbit it is moving at 195 km/s relative to 

the MW galactic core.  Also, relative to stars orbiting the galactic core on the opposite side of the MW 

galaxy, the Earth is moving at about 440 km/s or 500 km/s depending upon its position during its annual 

solar orbital motion  (Figure 10.3). 
21 For example, relative to its nearest giant neighboring galaxy, Andromeda, the MW Galaxy and 
Andromeda are closing their relative distance apart (approaching each other) at about 310 km/s  the 

Astronomical Almanac).
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absolute velocity ‘v’ in one specific direction?  They could not. 

We must also ask the question:  Why did Michelson’s apparatus neither detect 

nor measure any of these other relative velocities of the Earth by means of a fringe 

shift?  Not only did Michelson’s apparatus fail to detect the Earth’s perceived orbital 

motion of 30 km/s relative to the Sun, it also failed to detect any and all of the Earth’s 

other relative motions as well.  All of these other relative motions (or changes of the 

Earth’s relative position over time) are equally as real as the Earth’s solar orbital 

“motion.” 

If the mirrors in Michelson’s apparatus were a priori displacing at the specific 

magnitude and in the specific direction of their solar orbit, then they must also be 

displacing in the specific direction of all of the Earth’s countless other relative motions, 

and at an infinite number of different specific magnitudes of velocity, all at the same 

time.  This, of course, is an impossibility.  If Michelson’s mirrors a priori could not 

displace in an infinite number of different specific magnitudes and different specific 

directions of relative motion at the same time, why should we assume that they are 

selectively displacing from a light ray at only one specific magnitude (30 km/s) and in 

only one specific direction of relative motion (the Earth’s solar orbital motion)?  How 

could anyone expect Michelson’s apparatus to select and detect just one of such 

relative velocities (vis., the Earth’s solar orbital motion at 30 km/s), to the exclusion of 

all of the others?22  Why should we assume that this impossible selective displacement 

22 Just as we could not detect and measure all of such comparative celestial velocities and directions of 

velocity at one time in Michelson’s interferometer, we could not arbitrarily select only one of such relative 
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could be detected?  In retrospect, the attempts by Michelson to detect and measure 

only the Earth’s solar orbital velocity at 30 km/s by the interference method was 

logically doomed to failure from the start.  Again, it was truly a mission impossible. 

How could the Earth’s motion (its change of position) in space, relative to just 

one of this infinite number of possible reference bodies (i.e. the Sun), create a specific 

physical change in the finite distance between two relatively stationary mirrors on 

Michelson’s apparatus which would result in a greater time interval of light 

propagation?  Could the specific magnitude and direction of velocity of the Earth 

relative to the most distant observed galaxy in the cosmos (over 12 billion light years 

away) cause the assumed specific physical displacement (or any displacement) of such 

terrestrial mirrors relative to the propagation of the light pencils on Earth?  The answer 

is obviously, no.  The same answer follows for each of the infinite number of other 

possible reference bodies that are co-moving in all directions of the cosmos.  Why 

should our Sun as reference body be specially favored?  What is the mechanism for how 

a physical displacement of mirrors on the Earth can be created at a distance?     

From the above discussion, another important conclusion becomes quite 

obvious.  The infinite relative motions (changes of relative position) of all other celestial 

bodies in the Solar System and in the Universe (including the Sun) are totally irrelevant 

to the finite time interval which a light ray must propagate over the finite distance 

between two relatively stationary mirrors on the surface of the Earth, or anywhere else  

velocities to compare and measure (vis. the solar orbital velocity of the Earth), to the exclusion of all 
others. 
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(Figure 10.8). 

There is a tremendous difference between the enormous systems of the Solar 

System, the MW Galaxy and the Cosmos on one hand, and the small finite system of M 

& M’s apparatus on the other hand.  In the enormous and infinite systems, we do not 

and cannot know any absolute velocities or directions of velocities of the Earth or any 

other body.  Everything is relative.  There is no absolute body of reference from which 

to make such absolute judgments.   

But in the very small system of M & M’s apparatus, we know the exact distance 

between the light source and the mirrors, and the relative direction of the light rays 

between them.  We do not observe the mirrors to physically displace from the light 

source nor from the tip of the propagating light ray in any direction of the Earth’s 

motion through space.  Rather we observe such mirrors and such light source to be 

stationary with respect to the Earth, and stationary with respect to each other.  

Therefore, we must assume that there is no greater distance or time interval that a light 

ray must propagate to and fro in any direction within this small finite system, regardless 

of any assumed velocities (relative changes of position) of the Earth, any assumed 

magnitudes or directions of such velocities, or any assumed changes of relative position 

of bodies in the enormous systems. 

This was the empirical result of the M & M experiments.  In the absence of any 

convincing empirical proof to the contrary, the M & M empirical null results must be 
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believed.23  The primary reason that anyone believed otherwise was because of the 

myth of stationary ether and the invalid computations that were made based on that 

false belief.  Because we now know that there is no ether, such false beliefs and invalid 

computations must also be abandoned.  It follows that Fitzgerald’s, Lorentz’s and 

Einstein’s contraction concepts of desperation, invented to explain such false 

assumptions and computations, must also be abandoned. 

In retrospect, it also becomes obvious that Maxwell’s, Michelson’s, Lorentz’s and 

Einstein’s above theoretical assumptions, mathematical computations, and contraction 

concepts were not only absurd; they were also totally meaningless with regard to the M 

& M experiments.  If they were meaningless, then we must disregard them and turn to 

more tangible and empirical criteria in order to fully understand the real reasons for the 

M & M null results.  We will further discuss these real reasons in detail in Chapters 11 

and 12. 

Aside from our discussion of the M & M paradox and its possible solutions, what 

is the primary lesson to be learned from this chapter?  Such important lesson is:  always 

trust observation and empirical results over theoretical prophesies and mathematical 

computations. 

23 It was only because of the Earth’s change of position relative to other celestial bodies in empty space 

that such increase in distance/time interval of propagation was imagined or inferred to exist.   
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A. When the apparatus is theoretically at rest in the stationary ether, the transverse and longitudinal light rays theoretically propagate 24 squares, from 
the absolutely stationary beam splitter (BS)1  to the absolutely stationary reflecting  mirrors  TM1 and LM1, and then back to BS1.

B. However, if the apparatus is theoretically moving relative to the stationary ether at velocity v, a priori the transverse light ray propagates obliquely (29 
squares) from BS1 to TM2 to BS3, and the longitudinal light ray propagates (32 squares) from BS1 to LM2 and back to BS3; a theoretical distance/time 
interval difference of 3 squares. During this period of propagation, Michelson’s apparatus and his eye theoretically move 16 squares to the right.  Einstein 
asserted that because of this computation, the distance/time interval “difference should have been clearly detectable.”  (Einstein, Relativity, p. 59)
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Figure 10.2  If the Earth Was Alone in Empty Space, Light Emitted 
from Earth Would Propagate over the Same Distance 
During the Same Time Interval in any Direction

Maxwell and others theorized that if the Earth was absolutely at rest in the stationary ether, then light 
transmitting at c on the surface of the Earth would propagate over the same distance during the same 
time interval in any direction.

The null result of Michelson’s experiments also implied that the distance and  time interval for light to 
propagate in any direction from the Earth was the same, regardless of the Earth’s solar orbital change 
of its relative position to other bodies in the Cosmos. Thus, such null results also implied that the 
transmission velocity of light propagating in every direction from Earth was the same constant velocity 
c, regardless of any change of relative position of the source of the light (Earth). But the late 19th 
century scientists could not accept these implications.

Why? Because everyone assumed that the Earth was absolutely moving relative to stationary ether 
with a solar orbital motion of 30 km/s, and that this absolute motion would increase the distance and 
the time interval for light propagating in such absolute direction of motion. This was similar to the 
absolute mindset shown in Figure 2.2B. Ether was assumed to be like a post absolutely at rest in 
space; a place from which to measure the absolute velocity of the Earth in any absolute direction.

But in the universe filled with relatively co-moving bodies, as we now know it, we ask the impossible 
question: In which specific direction, at what specific velocity, and relative to what is the Earth 
absolutely moving? The answer is the same as if the Earth was alone in endless empty space. There 
is no absolute answer.
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Chart 10.5 
Motions, Velocities and Changes of Position of Earth

Relative to Other Celestial Bodies
(all velocities approximate) 

Earth’s Motion 
or Velocity  
Relative to: 

Type of 
Motion 

Relative 
Velocities 

in km/s 

Number of 
Relative 

Velocities 

Description of  
Motions & Velocities 

Planet Earth R +.45 Earth rotating on its axis 
Earth’s Moon O M 1 Earth’s orbit relative to Moon 

O +1.4* 1 Moon orbiting Earth 
Planet Jupiter C & S +15* 1 Earth’s orbit rel. to Jupiter’s 
Other solar planets 
and their moons 

C & S V 8+ Earth’s orbit relative to orbits 
of other planets and moons 

Solar Asteroids & 
Comets 

C & S V thousands Earth’s orbital vel. relative to 
velocity of asteroids & comets 

Sun C & S M 1 Earth’s elliptical motion rel. to 
Sun 

O +30 1 Earth’s solar orbital velocity 
Other nearby stars C & S V millions Earth’s velocity relative to 

velocity of nearby stars 
Core of MW Galaxy C & S M 1 Earth’s elliptical motion rel. to 

MW core 
O +300* 1 Earth’s orbital velocity rel. to 

MW core 
Stars on opposite 
side of MW Galaxy 

C & S ±600 billions Stars orbiting MW core in 
opposite directions to Solar 
System 

Andromeda Galaxy C -310** 1 MW Galaxy approaching 
Andromeda 

Galaxy NGC 4697 S +1236** 1 MW Galaxy separating from 
Galaxy NGC 4697 

Other galaxies & 
stars in Universe 

C & S V** infinite Motion of Earth relative to 
motions of all other stars & 
galaxies 

Key to Types of Motion/Velocities 
     R = Rotational 
     O = Orbital 
     C = Closure 
     S = Separation 
     V = Varied 
    M = Minimal Radial 

     Partial Sources:  *Zeilek, pp. A4 – A7 
 **Astronomical Almanac, pp. H44 -H48 
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Figure 10.6  What is the Direction and Velocity of the 
Earth Relative to?
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Figure 10.6A
It was assumed by the 
19th century scientists 
that the Earth would 
a b s o l u t e l y m o v e 
through stationary 
ether from point A to 
point B at 30 km/s in (t) 
time.

Figure 10.6B
But if the Solar System 
is also orbiting the MW 
Galaxy in the opposite 
direction at 225 km/s, 
then the Earth will 
actually move from 
point A (in Fig. 10.6A) 
to point C (in Fig. 
10.6B) at 195 km/s 
during the same time 
interval relative to the 
c o r e o f t h e M W 
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very different direction 
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M did not detect any velocity of the Earth, either 
relative to the Sun or relative to the MW core.
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Figure 10.7  Assume that you are a reflecting mirror in Michelson’s 
apparatus which is located on the surface of the Earth. There are an infinite 
number of relative directions and an infinite number of relative velocities 
of bodies in the universe. In which relative direction of motion and at which 
relative velocity are you going to choose to displace from the light ray in 
Michelson’s apparatus?  All of them? One of them? None of them?

If you choose all of such directions and velocities, this is the same as saying 
that the Earth has no specific direction or velocity...which could cause a 
displacement of Michelson’s mirrors from the light ray. If you chose only 
one, how did you arbitrarily make this choice? If you chose none of them, 
you would be correct.
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the Distance a Light Ray Must Propagate Over a Finite Path? Answer: NO.
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Chapter 11 

WHAT THEORETICALLY COULD CAUSE A FRINGE SHIFT? 

A priori, there could only be four possible causes for an interference fringe shift in 
Michelson’s experiments: 1) the theoretical absolute displacement of the mirrors 
from the stationary ether and the light ray; 2) a change in the transmission 
velocity of light waves; 3) a change in the wave length and/or in the frequency of 
receipt of light waves; or 4) a change in the distance/time interval of propagation 
for one light pencil relative to the other. 

In order to completely solve the riddle of Michelson’s null results, one must first 

address the basic question:  What could possibly cause an interference fringe (that is, 

the relative position of out-of-phase light waves of two light pencils propagating to and 

fro between relatively stationary mirrors in different perpendicular directions) to shift 

into a different relative out-of-phase position? 

1. Out-of-phase light waves can
create an observable interference
fringe

2. Different relative out-of-phase
positions of the same light waves
can result in an observable
shifting of such interference fringe

This slight relative shift of out-of-phase light waves was the only thing that Michelson 

was trying to detect and measure. 

It turns out that there are only four possible theoretical causes for an 

interference fringe shift in Michelson’s experiments.  We shall now separately explore 

each of them.  

A. The theoretical absolute in-tandem displacement of Michelson’s
longitudinal mirror from the stationary ether and the longitudinal light pencil.
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In the last chapter we thoroughly discussed this theoretical possibility but found 

it to be an impossibility with respect to the stationary ether, empty space or even other 

relatively moving celestial bodies.  Therefore, we shall remove these possibilities from 

further consideration. 

This still leaves the theoretical possibility that Michelson’s mirrors might have 

displaced from a light pencil, i.e. because of the motion of the Earth relative to the Sun.  

In other words, did the change of position of the Earth relative to the Sun during its 

solar orbit cause one light pencil to propagate a greater distance/time interval within 

Michelson’s apparatus?  We will discuss and scrutinize this possibility in section D of this 

chapter and in Chapter 12 to follow.  We will also discuss a related possibility of 

displacement and a greater distance of propagation in Chapter 12. 

B. A fringe shift could be caused by a change in the transmission velocity of a
light pencil.

If each light pencil in Michelson’s experiments had sequentially passed through a 

different material medium (i.e. air and water respectively) in each direction of its 

propagation, then the greater refraction index of the light pencil through the denser 

medium (water) could have caused the transmission velocity of light waves (and thus 

the time interval of their propagation) to decrease in that direction.  This could have 

caused the light pencils to be out-of phase, which, in turn, could have caused an 

interference fringe.  When these out-of-phase light waves were rotated through 90 

degrees, a priori this could have caused a shift of the fringe  (Figure 11.1).   

But, empirically the physical light medium in each direction of Michelson’s 
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apparatus was the same…air.  So, a change in transmission velocity, and thus a change 

in the time interval of propagation due to a possible different material medium in each 

direction, was not relevant to Michelson’s experiments.  It could not be the reason for 

the paradox. 

If the material light medium in Michelson’s experiments had been stationary and 

then moving in one specific linear direction relative to the direction of light propagation 

(i.e. the moving water in Figure 11.2A), this might have caused a fringe shift as it did 

with moving water in the 1851 Experiment of Fizeau.  But, again, in Michelson’s 

experiment the material light medium (air) in each direction was not linearly moving 

relative to the propagation of any light pencil, so its possible motion could not be 

relevant to Michelson’s experiments. 

What was relevant about the Experiment of Fizeau was that in Fizeau’s 

experiment the moving medium (water) did cause the detection of an interference 

fringe shift proportional to the motion of the medium (water) in each opposite direction  

(Chapter 7 and Figure 11.2A).  So empirically we know that some motion within the light 

paths of the experiment can cause an interference fringe shift.  But when the water was 

at rest in Fizeau’s tubes relative to the surface of the Earth there was no detection of a 

fringe shift caused by any motion of the Earth through space, either because of the 

Earth’s rotational motion, or because of its solar orbital motion, or because of its 

galactic motion  (Figure 11.2B). 

If a light ray must propagate further and for a greater time interval in the 

direction of the Earth’s absolute motion, as theorized by Maxwell, Michelson, Lorentz 
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and Einstein, then a priori should not Fizeau have detected a fringe shift at some time 

during his experiment due to some motion of the Earth through space, when the light 

ray was propagating through the relatively stationary water in Fizeau’s experiment’s 

tube?  Even though the water was relatively at rest vis-à-vis the surface of the Earth, it 

was still a priori moving with the surface of the Earth through space at v; theoretically a 

greater distance/time interval of light propagation.  Yet no fringe shift was ever 

reported to be detected by Fizeau in this situation.  Why?  The empirical answer is 

obvious.  There is no greater distance/time interval for light to propagate over the finite 

distance between two relatively stationary mirrors in the assumed direction of the 

Earth’s motion through space  (Chapter 12A for details). 

C. A fringe shift could be caused by a change in light’s wavelength and/or by a
change in the frequency of receipt of the light waves.

If Michelson had used a different color of light (indicating a different wave 

length) in each different direction, i.e. red and blue respectively, then a priori this could 

have caused a shift of the interference pattern when the apparatus was rotated through 

90º  (Figure 11.3).  But the same color of light (yellow), and thus the same wavelength, 

was used by Michelson in each light pencil, so neither the monochromatic color of the 

light nor its wavelength could have caused a fringe shift in Michelson’s experiments. 1  

Two light pencils propagating in space with the same color of light, and thus the 

same wavelength, automatically have the same frequency of wave receipt by a relatively 

1 In any event, a fringe shift caused by a different color of light (different wavelength) would be 

independent of (and irrelevant to) any fringe shift caused by the solar orbital motion of the Earth through 

space, so the light’s color was irrelevant to Michelson’s experiments for two reasons. 
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stationary observer such as Michelson…even if they are out-of-phase.  Thus, such 

identical wavelength and the identical frequency of wave receipt of two out-of-phase 

monochromatic light pencils cannot (by themselves) result in a shift of their 

observed relative state-of-phase.2   

D. A fringe shift could be caused by a change in the distance/time interval of
propagation for one light pencil relative to the other.

We know that this conclusion is true, because empirically when Michelson 

slightly displaced one mirror from its light pencil (vis. when he used the micrometer 

screw to adjust the distance of the focusing mirror to create an out-of-phase 

interference fringe) a change (shift) in the relative wave phase of the two light pencils 

was empirically observed and it resulted in an interference of light fringe  (Figure 9.4).  

This was a physical displacement of Michelson’s focusing mirror from one light pencil.  

Thus, when we are able to observe such a physical displacement of matter (i.e. the 

different relative position of Michelson’s focusing mirror) within the light paths of the 

experiment, we know that one light pencil must propagate a different distance/time 

interval than the other, and that a change in the relative wave phase (a fringe shift) will 

be observed. 

But the theoretically implied displacement (an implied greater distance) of one 

reflecting mirror from one of the light pencils hypothetically caused by the absolute 

velocity v of the Earth with respect to stationary ether (or empty space) in a specific 

2 This conclusion will become relevant when we compare the Doppler effect of light to the null results in 

Michelson’s experiments in Chapter 12A.

198 Chapter Eleven



absolute direction (Figure 9.1B) was not empirically observed nor detected by 

Michelson’s apparatus.  Why?  Because the theories were wrong.  The ether did not 

exist.  A hypothetically greater distance/time interval from something that does not 

exist also does not exist.  Therefore, empirically it cannot be observed, detected nor 

measured  (Chapter 10). 

The question that we ask in this section is quite different.  Specifically, we ask 

whether the solar orbital motion of the Earth (that is, the Earth’s constantly changing 

position relative to the Sun) could have caused the longitudinal light pencil in 

Michelson’s apparatus to propagate a greater distance/time interval to and fro between 

the relatively stationary beam splitter and a relatively stationary reflecting mirror in 

such solar orbital direction, as compared to the distance/time interval propagated by 

the transverse light pencil propagating in a direction perpendicular to such solar orbital 

change of position of the Earth?  We shall explore and further answer this all-important 

question in Chapter 12A to follow. 

_______________ o _______________

There is one thing, however, that could not cause a shift of the interference 

fringe in Michelson’s Experiments:  that is where two light waves of equal wavelength 

propagate through the same medium and over the same finite distance during the same 

time interval.  This factual scenario is exactly what the empirical ‘null result’ of 

Michelson’s experiments implied  (Figures 9.7 and 10.2).  Could this implied empirical 

result actually be correct, despite the overwhelming scientific mindset to the contrary?  

The answer to this question is also found in Chapter 12A. 
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Chapter 12 

REAL REASONS FOR MICHELSON’S PARADOXICAL NULL RESULTS

Theoretically there should be, and empirically there is, no greater distance/time 
interval for anything (even a light ray) to travel or propagate between two 
relatively stationary objects, regardless of their assumed in-tandem inertial 
motion through space in any direction.  Also, there was no relative motion or 
physical displacement of matter (i.e. mirrors) within the light paths of 
Michelson’s apparatus that could be detected by Michelson’s interference of light 
method during his experiments.  Such relative motion or displacement of a 
focusing mirror was only detected before his experiments.  Thus, the paradox of 
Michelson’s null results can now be completely explained in many ways. 

For various reasons, Maxwell, Michelson, Lorentz, Fitzgerald, Einstein, and 

others imagined, assumed and believed that a light pencil propagating to and fro in 

Michelson’s apparatus would have to propagate a greater distance and a greater time 

interval in the direction of the Earth’s orbital motion relative to the Sun.  However, no 

greater time interval was ever detected by Michelson in the form of an interference 

fringe shift. 

In Chapter 10 we discussed, explained and demonstrated that Maxwell’s, 

Michelson’s, Lorentz’s, Fitzgerald’s and Einstein’s theoretical assumptions and 

mathematical computations concerning Michelson’s experiments were both absurd and 

invalid.  How could Michelson detect an invalid assumption or an ad hoc mathematical 

computation that did not exist?  We also demonstrated that the theoretical contraction 

explanations for why a fringe shift (or a greater time interval of propagation in the 

direction of motion) was never detected by Michelson, were not only solutions of 

desperation; they were also invalid, ad hoc and meaningless.  These contraction 

explanations by Fitzgerald, Lorentz and Einstein were obviously an artificial attempt to 
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justify many of such invalid theoretical assumptions (i.e. stationary ether) that produced 

the paradox of Michelson’s null results in the first place. 

In spite of the facts that such contraction explanations appear to be so contrived 

and that they have such obvious theoretical flaws, they still remain to this date the only 

orthodox “explanation” for Michelson’s paradoxical null results.  This is especially true 

of Einstein’s coordinate contraction measurement; his so-called “relativistic contraction 

solution.”  The primary reason for this continued acceptance of such contraction 

theories is the lack of viable alternative explanations.  In Chapters 10 and 11, we have 

already begun to suggest several viable alternative solutions.  In this chapter we will 

further analyze, explain and demonstrate the false premises which resulted in the M & 

M paradox, and the real theoretical, empirical and technical reasons for Michelson’s null 

results.  This should complete the necessary explanations for why such paradoxical null 

results occurred, and why Michelson’s null results were actually correct. 

A. Theoretically, in the absence of stationary ether, when any two material
objects are relatively stationary, there is a definite finite distance for anything
(including a light ray) to travel or propagate to and fro between their relative
positions, regardless of their real or imagined in-tandem inertial motion
through space and relative to other celestial bodies.

In his recent book entitled, Challenging Modern Physics, Kelly states the 

following concerning the 1887 Michelson and Morley experiment:  “If there were an 

ether, the time measured for light emitted upon earth to travel at right angles to the 

direction of the motion of the earth on its orbit around the sun should prove different 

from the time for light to travel in the same direction as the motion of the earth upon its 

orbit” (Kelly, p. 3).  Stated somewhat differently:  If the M & M apparatus was 
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theoretically absolutely at rest in a stationary ether, then a priori a light ray emitted 

from an absolutely stationary light source on such absolutely stationary apparatus 

would propagate away from the position of such absolutely stationary light source at c 

in any two different perpendicular directions over the same finite distance from the 

absolutely stationary light source to each absolutely stationary reflecting mirror and 

back again during the same time intervals  (Figures 9.1A, 9.2A and 10.1A). 

On the other hand, if Michelson’s apparatus was theoretically moving inertially 

and displacing at v away from the stationary ether, then the longitudinal light ray would 

a priori propagate a greater distance during a greater time interval away from its 

absolutely stationary point of emission in the ether in the direction of such motion at c – 

v in an attempt to catch up to the reflecting mirror which was also displacing from such 

absolutely stationary point of emission1 and from the tip of such propagating light ray2  

(see Figures 9.1B and 9.2B).  Once the propagating light ray theoretically caught up to 

the displacing reflecting mirror, it would then reflect from such linearly moving 

reflecting mirror and return to the moving light source at c + v, all during a greater total 

time interval than if the apparatus was absolutely at rest in the stationary ether  

(Figures 9.2B, 9.2C and 10.1B). 

Regardless of such imaginary theories, all of the above theoretical assumptions 

are completely meaningless false premises, for the following reasons.  First of all, and 

1 The propagation of light was measured from its stationary point of emission in the ether, rather than 

from the relatively stationary moving light source  (Figure 9.2). 
2 The greater the velocity v a priori the longer it would take the longitudinal light ray to catch up to the 

displacing reflecting mirror.
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most importantly, there is no stationary ether from which to measure the propagation 

of light or the motion (displacement) of a material apparatus.  Therefore, the M & M 

apparatus never could be absolutely at rest in something that did not exist, nor could 

there ever be a greater distance of light propagation in any direction from a non-

existent point of light emission absolutely at rest in space, nor could any light source or 

reflecting mirror be displacing from an absolutely stationary point of emission in space 

that did not exist, nor could there be any difference in time intervals for light to 

propagate in any absolute directions that did not exist.  All of these theoretical false 

assumptions were impossible.  They were merely invalid myths.3 

Let us now observe and discuss what actually happened within Michelson’s 

apparatus at four (4) different times, in the absence of ether  (Figure 12.1).  The emitted 

light rays (pencils) in the M & M apparatus actually propagated to and fro at c from the 

relatively stationary beam splitter (BS) in Michelson’s apparatus (Figures 12.1A and 

12.1B), over a finite distance (d1 or d2 ) to a relatively stationary reflecting mirror (m or 

M) and back again to the relatively stationary beam splitter (BS) during the same time

intervals4  (see Figures 12.1C and 12.1D).  

Looking at Figure 12.1, it becomes obvious that there never could be any change 

of light wave phase for light pencils L1 or L2 during such finite propagation over the 

same distance to and fro which could have caused a fringe shift.  The relatively 

stationary reflecting mirrors (m and M) never could be physically displacing from 

3 How can a myth be a foundation for a scientific measurement of light?  It cannot. 
4 It should be helpful for the reader to compare Figure 9.2 to Figure 12.1, in order to see the difference. 
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anything:  from stationary ether, from the relatively stationary point of light emission 

(the beam splitter BS), nor from the tip of the propagating light rays.  Thus, there never 

could be any greater distance/time interval of light propagation in any direction of 

motion of the apparatus.5  Michelson’s “missing time interval” was the difference 

between the time interval that a ray of light theoretically takes to propagate in 

Michelson’s apparatus shown in Figure 9.2, and the time interval such ray of light 

actually takes to propagate in the apparatus shown in Figure 12.1. 

Is there any confirmation for the author’s above analysis and conclusions, and 

for Figure 12.1?  Absolutely.  Most importantly, there are the experimental 

confirmations of Michelson’s experiments, which have been reconfirmed by others 

dozens of times.  The empirical result of all of these experiments (vis. no observable 

fringe shift) is that there is no difference in time intervals for perpendicular light rays to 

propagate between relatively stationary mirrors within such apparatus, regardless of 

the assumed velocity and direction of motion of such apparatus.  

However, the scientific community (including Einstein) could not believe such 

empirical results, for two reasons:  1) they were theoretically and incorrectly measuring 

from the non-existent stationary ether (a mythical fixed point in space), and 2) they 

believed their incorrect mathematical computations rather than their empirical 

5 The correct analysis describes what theoretically occurs when two light pencils propagate to and from 
within Michelson’s apparatus between relatively stationary mirrors at different instants of time in the 

absence of stationary ether  (Figure 12.1).  The incorrect analysis describes measurements of an emitted 

light ray theoretically moving away from stationary ether in a certain direction and chasing a mirror that is 

also theoretically displacing from stationary ether in the same direction (Figure 9.2).

204 Chapter Twelve



experimental results.6  We have already demonstrated the absurdity of the first 

reason (the ether measurements) and the mythical result:  a theoretically and 

mathematically missing time interval.  In this regard, let us quote from Feynman: 

“You can only define what you can measure!  Since it is self-evident that one 
cannot measure a velocity without seeing what he is measuring it relative to, 
therefore it is clear that there is no meaning to absolute velocity.  The physicists 
should have realized that they can talk only about what they can measure” 
(Feynman, 1963, p. 16-2). 

The same is true with a “missing time interval.” 

There is also a second confirmation, which relates to the scientists misguided 

mathematical ether computations.  One arrives at the same incorrect results of 

computation regardless of whether Michelson’s longitudinal light ray is theoretically 

emitted in the direction of the Earth’s solar orbital velocity v (Figure 9.2), or whether it 

is emitted in the direction opposite to such solar orbital velocity -v7   (see Figure 9.8).  

Therefore, the solar orbital direction of motion or velocity of the Earth and the 

apparatus in Michelson’s experiment was irrelevant to the emission and propagation of 

the light ray, even for the scientists who made such faulty theoretical computations and 

who arrived at such misguided ether measurements. 

The fact that the enclosed system—Michelson’s apparatus with light rays 

propagating to and fro over finite distances between relatively stationary mirrors—was 

also moving through space, was irrelevant to that which occurred within the enclosed 

6 This is an excellent example of why we should always believe empirical results when they conflict with 
theory or mathematical computations. 
7 It would also be helpful for the reader to simultaneously compare Figure 9.8 to Figure 12.1, in order to 
visualize the same result. 
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system.  There was no way for the light rays propagating within the enclosed system to 

detect such motion of the enclosed system through space by the interference of light 

method devised by Michelson, because the motion of the enclosed system through 

space was not within the light paths of the light rays in Michelson’s apparatus  (Chapter 

12C).  It is absolutely critical for the reader to fully understand the theoretical and 

empirical false premises of Michelson’s experiments in order to later fully understand 

why the concepts of Special Relativity and Spacetime are empirically false and physically 

meaningless.8 

B. Empirically, when any two material objects are relatively stationary, there is
a definite finite distance for anything (including a light ray) to travel or
propagate to and fro between their relative positions, regardless of their real
or imagined in-tandem inertial motion through space and relative to other
celestial bodies.

At this juncture it must be quite obvious to the reader that the mirrors in 

Michelson’s apparatus were not absolutely displacing from anything, including the tip of 

the propagating light ray.  This still leaves one final question:  did the light pencils in 

Michelson’s apparatus have any greater distance/time interval to propagate in the 

direction of the Earth’s solar orbital motion…for any empirical reason?  In the remainder 

of this section we will empirically demonstrate that the answer to this question is:  No!    

Let us now pick up from where we left off in Chapters 10 and 11 by further 

8 For example, many foundational concepts and theoretical proofs of Special Relativity and Spacetime 
assume that Michelson’s false premise (of the theoretical greater distance and time interval for light to 

propagate in the direction of motion)…is correct.  Therefore, such relativistic concepts and proofs are 

based on a false premise. 
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describing the relative positions of celestial bodies and the change of such positions.9  In 

the solar system, the relative positions of any two relatively stationary celestial bodies 

(i.e. the Earth and the Moon, or the Earth and a satellite) results in their definite finite 

distance apart at any instant in time.  Therefore, a light ray transmitting at the constant 

velocity of c should take a definite time interval to propagate over this definite finite 

distance (from emission to receipt), whatever such finite distance may turn out to be10  

(Figure 12.2).  For example, a light ray takes about 2.5 seconds to propagate over the 

approximate 375,000 km between the Earth and the relatively stationary Moon, and 

back again to the Earth.  But the in-tandem change of position of the Earth-Moon two 

body system relative to any third celestial body (i.e. Jupiter, the Sun or the core of the 

MW Galaxy) will not change such definite distance or such definite time interval 

between the two relatively stationary bodies under consideration (i.e. the Earth and the 

Moon).  In other words, the relative change of position of any third body (including the 

Sun) is irrelevant to the definite finite distance/time interval between the relatively 

stationary Earth and the relatively stationary Moon11  (see Figure 12.2). 

Similarly, the relative positions of the relatively stationary beam splitter and the 

relatively stationary reflecting mirrors in Michelson’s apparatus resulted in their definite 

finite distance apart  (Figure 9.4A).  Empirically, if the definite distance between these 

two relatively stationary mirrors changes slightly when the micrometer focusing screw 

9 References to such changes in position as motions or velocities only tend to confuse the explanations. 
10 Empirically, if a definite spatial distance changes (i.e. from Earth to the Moon), then the time interval 
for a light ray to propagate over such changed distance will also change proportionally  (Figure 12.5).
11 Excluding, of course, the influence of the forces of gravity on such bodies. 
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changes the relative position of one focusing mirror in order to create an interference 

fringe, then the distance/time interval for any light pencil propagating to and fro within 

the apparatus relative to such focusing mirror will change proportionately  (Figure 9.4B). 

But the change of position of the Earth relative to the planet Jupiter, relative to the core 

of the MW Galaxy, or relative to the Sun will not change such definite finite distance 

between the beam splitter and each reflecting mirror.12   

In other words, like the prior analogy, the relative change of position of any third 

body (including the Sun) is irrelevant to the definite finite distance between the beam 

splitter and each reflecting mirror.  Therefore, a light pencil transmitting at the constant 

velocity of c and propagating to and fro between the beam splitter and each reflecting 

mirror does not propagate any greater distance interval nor any greater time interval in 

the direction of the Earth’s solar orbital change of position (usually described as 

“motion”) relative to the Sun.13 

In the first above scenario, the only real and relevant distance/time interval for a 

light ray to propagate was the definite distance/time interval between the relative 

positions of the two specific celestial bodies (i.e. the Earth and the Moon, or the Earth 

and a satellite).  In the second scenario, the only real and relevant distance/time interval 

for a light ray to propagate was the definite finite distance/time interval between the 

positions of Michelson’s opposing and relatively stationary beam splitter and his 

12 How could the Earth’s change of relative position in three different directions, at three different 
magnitudes and at three very different distances physically change any distance or anything else on the 

Earth?  How could such physical change occur at-a-distance?  
13 The same is true with respect to the planet Jupiter and the core of the MW galaxy.  How would the light 
pencil know which of three very different theoretically changed distances to chose, and over which 

different theoretical distance to propagate?
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longitudinal mirror. 

Also, in both scenarios, as we shall discuss in detail in Section C of this chapter, 

we are only concerned with what occurs within the light paths of such light pencils or 

light rays.  All other positions (or changes of such positions) of third bodies which were 

not within the light paths of such light pencils or rays (whether or not such changes in 

position over time are characterized as motions or velocities) were irrelevant to the 

definite finite physically real distance/time interval which such light pencils or rays must 

propagate.   

Restated in a different way, the Earth may change its position or distance in 

space relative to other celestial bodies, but the light pencils in Michelson’s experiments 

did not propagate over any greater distance relative to such other celestial bodies14  

(Figure 12.4).  They only propagated over the definite finite and physically real distance 

between and relative to such opposing stationary mirrors in Michelson’s apparatus.  

They did not propagate over any greater imaginary or inferred distance because of the 

Earth’s change of position relative to such other celestial bodies.  In the remainder of 

this Section B, we will set forth numerous empirical examples that confirm the above 

conclusions. 

The distance between two poles on the surface of the Earth in any direction is a 

definite finite distance for a walking man, an automobile, a train, an airplane or a rocket 

14 If either of Michelson’s light pencils had propagated over a changed distance between Earth and such 
other moving celestial bodies it obviously would have propagated a greater or lesser distance/time 

interval  (Figures 12.4A and 12.4B).  But it didn’t propagate between Earth and such other moving celestial 

bodies  (see Figure 12.4C). 
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to travel in each direction and back, regardless of any motion or change of positions of 

the Earth relative to other celestial bodies, including the Sun  (Figures 12.3A and 12.3B). 

A man measures such distance with rigid rods as being the same finite distance in all-

possible directions.   

These results hold true even where a light ray or another form of EM radiation is 

substituted for the material auto, train, or airplane.  For example, when a laser beam is 

used to measure the finite distance between two relatively stationary material objects 

on the surface of the moving Earth, the same finite distance can be measured in all 

possible directions  (Figure 12.3C1). This is true regardless of the rotational motion of 

the Earth, its solar orbital motion, or its much faster orbital motion around the core of 

the MW Galaxy.  It is only when there is a displacement of a material body within the 

light path of the laser beam that any change of distance/time interval is detected  

(Figure 12.3C2). 

According to the Doppler principle of light, the empirical distance between two 

relatively stationary luminous bodies moving in tandem through space remains 

constant.  This conclusion is evidenced by the constant frequency of light waves 

received on each opposing luminous celestial body,15 and it has been confirmed by 

observation  (Gill, p. 14; Dingle, 1961, p. 13).   

The terrestrial principle of Doppler radar also appears to be relevant to this 

discussion.  Empirically, a Doppler radar beam propagated in any direction from one 

stationary terrestrial object (i.e. a stationary police car) toward another relatively 

15 In other words, there is no observed light shift within the light paths of the telescope  (Figure 8.3A). 
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stationary terrestrial object (i.e. a parked car) does not detect any motion of the parked 

car, nor any increasing distance/time interval from the police car to the relatively 

stationary parked car because of any assumed motion of the Earth through space  

(Figure 12.3C1).  The Doppler radar beam only detects a change in the relative 

distance/time interval of propagation when the parked car is observed to move linearly 

relative to the radar source (Figure 12.3C2), and then only within the “paths” of the 

radar beam.16  

What happens if the police car with the Doppler radar apparatus in it moves at 

the same speed and in the same direction as the other auto…in other words, in tandem 

through space?  Empirically, the police officer will not detect any relative velocity or 

relative increase in distance/time interval for his radar beam to propagate over such 

finite in-tandem relative distance.17  Why?  Because the two autos are relatively 

stationary. 

Like the above Doppler radar analogies, Michelson’s mirrors were stationary 

relative to the light source and the tip of the propagating light pencils in the apparatus. 

Michelson only detected a change in the relative distance/time interval of the 

propagating light pencil when the position (distance) of the focusing mirror was 

16 For example, the radar beam does not detect any relative change of position of objects outside the 
paths of the radar beam, such as a distant man walking on the sidewalk or airplanes flying overhead  

(Figure 12.3C).
17 This scenario is also true with respect to two relatively stationary luminous celestial bodies moving in 
tandem through space with no change of distance between their relative positions.  The wavelengths 

received by each opposing body will remain the same over such constant finite distance  (Figure 8.3A). 
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observed to be physically adjusted and displaced relative to the light source18  (Figure 

9.4 and Figure 12.3E).  This observed physical displacement of Michelson’s focusing 

mirror relative to his two out-of-phase light pencils created an interference fringe.  But 

thereafter, when the light pencils were propagated in any direction, Michelson did not 

detect any further shift of such fringe, or any further motion of the relatively stationary 

focusing mirror.  Nor did Michelson detect any increasing distance/time interval from 

the light source to the relatively stationary mirrors and back again caused by any change 

of position of the Earth relative to any other celestial body (including the Sun), outside 

of the paths of such light pencils. 

The two different results experienced by the aforementioned Doppler radar 

analogies appear to clearly and compellingly confirm the correctness of Michelson’s two 

similar different results, and the important empirical lesson to be learned therefrom.  

Empirically, there is no increased or different distance/time interval that an EM (light) 

ray must propagate between two relatively stationary objects (autos, luminous bodies 

or reflecting mirrors) by reason of their assumed in-tandem inertial motion through 

space in any direction. 

The 1851 interference experiment of Fizeau also appears to confirm the different 

results of the above Doppler radar analogies, the different results experienced in 

Michelson’s experiments, and the above empirical lesson.  When the water (the light 

medium) in Fizeau’s 1851 experiment was observed to be stationary in the tubes, there 

18 This result also demonstrated that Michelson’s apparatus appeared to be in good working order, and 

that a physical change of distance within the light paths of the apparatus could be empirically detected by 

the interference method.
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was no fringe shift detected.  It was only when the water was observed to be moving 

through the tubes, vis. physically displacing relative to the light rays, that a fringe shift 

was detected  (Figure 12.3D; Chapter 7).  These similar different results lead us to again 

ask the question:  Why did Fizeau’s experiment not detect the solar orbital motion of 

the Earth by a fringe shift when the water was stationary in his tubes?  The answer is:  

the relative change of position between the Earth and any other celestial body 

(including the Sun) was completely irrelevant to the distance/time interval which the 

light ray must propagate within the light paths of Fizeau’s experiment. 

Let us now discuss another group of empirical and confirming analogies.  

Theoretically, we should know (by triangulation, laser and radar measurements, and 

other modern technological methods) the exact distance from the surface of the Earth 

to every satellite orbiting the Earth at every position of each orbit.  If every EM signal 

sent from the Earth to each satellite and back over these precisely known distances has 

exactly the equivalent (proportional) time interval of propagation in every possible 

direction of the Earth, then empirically:  1) at any given instant the Earth and each Earth 

satellite are stationary relative to one another, and  2) there is no different 

distance/time interval for light to propagate to and from the Earth and such satellite in 

any possible direction by reason of any in-tandem motion of the relatively stationary 

Earth-satellite system through space  (Figure 12.2).  This second conclusion should also 

be confirmable for light or other EM signals emitted on the Earth and propagating to 

and fro between Earth and the Moon, or any other nearby planet in the Solar System. 

Assuming that the above conclusion is true, as it appears to be, then the light 
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signal in Michelson’s apparatus propagating to and fro between two relatively 

stationary mirrors on the surface of the Earth would also not propagate any different 

distance/time interval because of any relative motion of the Earth through the Cosmos 

in a particular direction (real or imagined).  This last conclusion was empirically 

confirmed by the null results of Michelson’s numerous experiments, but no one was 

willing to believe it.   

Conversely, when the relative distance is observed to physically increase or 

decrease between the surface of the Earth and a satellite, a rocket, the Moon, a planet 

or any other celestial object in the Solar System, then this physically observable and 

tangibly measurable displacement, changed relative position or changed distance must 

be added to or subtracted from the distance/time interval of a light ray propagating 

between such objects 19 (Figure 12.4).  This conclusion can be confirmed visually 

through telescopes and by the distance/time interval for radio or radar signals to 

propagate from the Earth to and from such physically displacing rocket, planet or other 

linearly moving body.   

Thus, a physically observable change in distance because of an observable 

displacement of two material objects is real, tangible, and measurable  (Figure 12.4). 

Whereas, the theoretical change in the imagined distance of light propagation in 

Michelson’s apparatus because of the Earth’s motion through space relative to a 

19 This conclusion was also confirmed by Michelson when he slightly changed the distance of the 

focusing mirror relative to the light source in his apparatus in order to create the interference fringe

(Figure 9.4 and Figure 12.2E).  The resulting different distance/time interval was empirically observed in 

Michelson’s experiments by the slight change in the relative position of the wave phases of the two 

interfering light pencils as they created the interference fringe.   
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celestial body is only an illusion and a myth  (Figure 9.1B).  It is not real, tangible, 

detectible or measurable.  It is merely an imagined distance that results from an 

absolute mindset and exists only in the mind of theoreticians.  In this regard, Feynman 

stated: 

“[I]t is self-evident that one cannot measure a velocity without seeing what he is 
measuring it relative to…The physicists should have realized that they can talk 
only about what they can measure”  (Feynman, 1963, p. 16-2). 

The above conclusions can also be substantiated by other empirical analogies.  

For example, we are now able to perform a giant experiment similar to Michelson’s 

experiments.  Using a method called “laser ranging,” scientists can now send a laser 

beam from the Earth to an Apollo program reflector situated on the surface of the 

Moon, and back again to its terrestrial source  (Figure 12.5).  By measuring the time 

interval for this to and fro light propagation at c (at any instant), the distance to the 

Moon at any instant can be determined to an accuracy of less than one inch in any 

relative direction between the Earth and the Moon during their relative lunar orbital 

and solar orbital motions20 (Dye, ABC News, January 17, 2004). 

Because the slightly elliptical lunar orbit precesses (rotates) 360° about every 19 

years relative to the Earth (see Wikipedia.org, Lunar precession), we can now determine 

whether any laser measured distance/time interval between the Earth and Moon varies 

in any relative direction by reason of the Earth’s and Moon’s in-tandem motion through 

20 Currently, there are efforts to increase this precision to less than one millimeter.  In order to achieve 
this degree of precision, the daily one foot swelling of the Earth, the slight slowing of light transmission 

through the Earth’s atmosphere, and the changing gravitational positions of celestial objects must be 

precisely factored in  (Dye, 2004). 
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space.  To the author’s knowledge, there is no current indication that it does.  Similar 

results should also be testable with radar ranging between the Earth and the Sun and 

the other planets.  It could also be tested with respect to their galactic orbital motions  

(Figure 12.6). 

The relevant empirical results from the above Earth-Moon laser ranging 

measurements should demonstrate that light rays emitted from the Earth propagate to 

and fro relative to the Moon the same proportional distance/time interval in all relative 

directions of the Earth over time, regardless of the in-tandem orbital change of position 

of the Earth-Moon system relative to the Sun or relative to the core of the MW galaxy.  

All of these empirical examples should be considered as a direct empirical contradiction 

to the theoretical assumptions of Maxwell, Michelson, Einstein, et. al.:  that the 

distance/time interval for light to propagate from a material light source to a material 

mirror and back must be greater in the direction of the Earth’s solar orbital motions.21   

Last, but not least, in Michelson’s experiments a ray of light propagated to and 

fro over a definite finite distance between the beam splitter and each reflecting mirror 

on the Earth’s surface in all possible directions of the Earth’s motions, and empirically 

each time interval of light propagation did not vary, because no fringe shift was 

detected.  If one discards the ether theory and the “greater distance/time interval 

theories” of Maxwell, Lorentz, Einstein, et. al., then there was no paradox with respect 

to this scenario.  There was no greater distance/time interval for light to propagate in 

any direction of the Earth at any instant.  Michelson’s null results were possibly the best 

21 This contradiction also applies to the similar assumptions of Fitzgerald and Lorentz  (Chapter 15). 
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empirical confirmations for our answer to the above question.  But, again, no one could 

believe them. 

Based on the above examples and analogies, the clear empirical conclusions 

appear to be as follows: 

1. When the reflective target and the light source are observed to physically
displace at v relative to one another, the distance interval and time interval
which each succeeding light ray must propagate to and fro relative to the
reflective target varies by ct ± vt .

2. But, conversely, when a light source and a reflective target are relatively
stationary, the distance/time interval which a light ray must propagate to and fro
through this finite distance in any direction remains constant, regardless of such
system’s in-tandem motion through space in any direction.22 The author suggests
and asserts that this is what empirically happened in the M & M experiments,
and that this is why M & M observed no interference fringe shift. There was no
greater distance/time interval for light to propagate from stationary light source
to stationary mirror and back in Michelson’s apparatus in any direction.

The M & M experiment measured exactly what it was designed to measure:  the 

constant transmission velocity of light at c in all directions, regardless of any relative 

velocity of its apparatus (real or imagined), and nothing else.  The implications of the M 

& M null result appear to be correct:  there was no increasing distance/time interval for 

a light pencil to propagate in the direction of the Earth’s motion, from the relatively 

stationary terrestrial light source through a finite distance to the relatively stationary 

mirrors and back.  Thus, there was no greater time interval that the M & M experiments 

could even theoretically detect.  On its face, this is exactly and empirically what the M & 

22 In other words, the relative positions of the mirrors and the light rays in Michelson’s experiments 
remained the same, and the relative distance/time interval for light propagation does not increase 

because of the Earth’s relative solar orbital motion (change of position) or any other similar relative 

motions between the Earth and third bodies. 
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M null results implied.  Absent compelling empirical evidence to the contrary, these real 

reasons for Michelson’s null results must be believed. 

C. There was no motion (physical displacement or relative change of position
of matter) within the light paths of Michelson’s apparatus that could be
detected by Michelson’s interference method.  A compelling technical reason.

The M & M apparatus did not detect any of the following real relative motions: 

1. The motions of terrestrial objects, i.e. Michelson walking around the room or
cars moving in the street outside, relative to the Earth’s surface.

2. The daily rotational motion of the Earth relative to its axis at approximately
0.17 km/s.

3. The orbital motion of the Moon relative to the Earth at 1.4 km/s.

4. The solar orbital motion of the Earth relative to the Sun at 30 km/s, or the
velocities of the planets, asteroids, and comets relative to the Earth.

5. The galactic orbital motion of the Earth at approximately 225 km/s relative to
the core of the MW galaxy, or relative to any other star or galaxy.

We empirically know that all of these relative motions actually exist, because we can 

visually observe them with our eyes, and optically observe them with our telescopes 

and other technologies.  So, why did the M & M experiments not detect any of them? 

The only motion that was ever detected by the M & M experiment was the 

miniscule change of position (physical displacement) of one focusing mirror relative to 

the light source, which displacement adjusted the out-of-phase light waves from the 

two light pencils and thus created the interference fringe before the experiment began  

(Michelson, 1881, pp. 122 – 123; M & M, 1887, p. 339; Figure 9.4 and Figure 12.2E).  But 

during the subsequent rotation of the entire apparatus through 360º over the next 

several months, the apparatus did not detect any other motion or displacement of the 

218 Chapter Twelve



same focusing mirror from the propagating light rays by reason of the Earth’s solar 

orbital motion, or for any other reason  (Chapter 9).  What was the reason for this lack 

of detection; this paradox? 

In our search for another or a further answer for Michelson’s null results, let us 

again consider and compare the 1851 interference experiment of Fizeau, which was 

both very similar to and very different from the M & M experiment.  Both experiments 

similarly involved the interference of light waves, a relatively stationary light source, a 

relatively stationary beam splitter, relatively stationary reflecting mirrors, two out-of-

phase light pencils, and two finite light paths.  The differences are set forth on Chart 

12.7.  When the water (the light medium) in Fizeau’s 1851 interference experiment was 

observed to be stationary in the tubes (not displacing relatively to the stationary 

terrestrial light source), there was no fringe shift detected.  It was only when the water 

was observed to be moving through the tubes…vis., physically displacing relative to the 

stationary terrestrial light source and within the light paths of the light pencils…that a 

fringe shift was detected  (Figure 7.3).  Each fringe shift was partly (44%) proportional to 

the motion of the water and in the direction of such observed motion (displacement). 

On the other hand, during the conduct of the M & M experiment, neither the 

mirrors nor the air (the light medium) was observed to be physically displacing relative 

to the terrestrial light source and within the paths of the light pencils.  Michelson only 

detected the measurable physical displacement of the focusing mirror and its observed 

direction of motion within the path of one light pencil (before the M & M experiment 
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began).23 Neither experiment (Fizeau or Michelson) detected any relative motions 

outside of the paths of their light pencils, such as the motion of Fizeau or Michelson 

walking around the room or the motion of the Earth relative to the Sun or any other 

celestial body. 

The only way that we can optically detect the motion of the Earth relative to the 

Sun, the planets, or other celestial objects is to observe their relative positions over time 

within the paths of light rays received from such luminous bodies by our eyes, by our 

telescopes, by our other technologies, etc.  If we took our telescopes to an enclosed 

room in the basement of the observatory, we obviously could not observe the relative 

changes of position of such luminous celestial bodies, because there would not be any 

light rays from such luminous bodies received by our eyes, our telescopes, or other 

technologies.  This is in effect what M & M did.  Their interference of light experiments 

were located in an enclosed room in the basement.  How could Michelson detect the 

motion of the Earth relative to the Sun (or relative to any other celestial body), which he 

could not even see with his eyes? 

If this requirement of a relative physical displacement of matter within the light 

paths of the experiment is true with respect to astronomical observations, as well as 

with respect to the Fizeau experiment and the Doppler optical experiments, why should 

the M & M experiments be any different?  Why should Michelson, Lorentz, Einstein, et. 

al. expect to detect and measure a motion and displacement of the Earth outside of the 

23 All other motions and displacements in the M & M experiments were merely imagined, assumed and 

inferred, but not observed. 
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light paths of the M & M experiment, when the Fizeau, Doppler, and optical 

astronomical experiments could not?  Again, in this regard, Feynman stated: 

“[I]t is self-evident that one cannot measure a velocity without seeing what he is 
measuring it relative to…The physicists should have realized that they can talk 
only about what they can measure”  (Feynman, 1963, p. 16-2). 

The empirical conclusion is clear.  Just like the optical methods of visual 

detection, the interference of light method can only detect the motion or physical 

displacement of matter (i.e. moving water, the motion of the focusing mirror, or the 

motions of celestial bodies) within the light paths of the experiment 24 (see Figure 

12.8).  No motions of any other body relative to the motion of the Earth (or any 

motions of a material substance) were ever manifested within the light paths of the M 

& M experiment…so there was no way for Michelson to detect it by the interference of 

light method chosen.  In other words, the M & M experiment was (for another reason) 

a “mission impossible” from its inception.  The M & M apparatus and its underground 

location were designed to always produce null results.25 This technical problem was yet 

another real reason for the paradoxical M & M null results. 

Let us leave this subject with the following conclusion:  A light ray in the M & M 

experiment (or in any other experiment) will always take a definite time to propagate 

back and forth between opposing mirrors (in the media of air and empty space) as long 

24 Theoretically, if one light pencil in Michelson’s apparatus could have been sent to Mars and back during 
its superior conjunction, and the other light pencil could have been sent to Venus and back during its 

inferior conjunction, then when these light pencils were received back on Earth there might have been an 

observable shift in the interference fringe because of the different distances of each light pencil’s path 

within the expanded light paths of the experiment  (see Figures 12.4A and 12.4B). 
25 What the M & M experiment’s null result did prove was that the relative motions of bodies which are 
outside the light paths of the experiment cannot be detected or measured by the interference of light 

method chosen by Michelson. 
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as the light path between the mirrors and the light source remains the same finite 

distance.  In other words, as long as the mirrors do not physically displace from the 

material source of the light ray.  Any assumed motion or velocity of the Earth or of the 

apparatus through space, or any assumed displacement of the mirrors from the light ray 

because of such motion, is irrelevant to the finite distance of such light path.  In 

addition, Michelson’s interference of light apparatus could only detect a relative motion 

or physical displacement of matter within its light paths.  Therefore, Michelson could 

not measure even a real motion outside of such light paths that his apparatus could not 

detect. 

_______________ o _______________

As we shall discuss in the next few chapters, the paradoxical M&M null results 

greatly perplexed the scientific community.  In desperate attempts to defend the 

concept of stationary ether, and to explain and justify the M & M paradox, Irish physicist 

George F. Fitzgerald and Dutch physicist H. A. Lorentz concocted two similar theories 

during the ensuing decade.  They wildly hypothesized and conjectured that matter (i.e. 

the Earth and the longitudinal arm of Michelson’s apparatus) moving through space 

must have been physically contracted in the direction of the Earth’s solar orbital motion, 

and that this specific contraction of distance was just enough to explain why M & M’s 

apparatus did not detect a greater time interval for the propagation of light within his 

apparatus  (see Chapter 15). 

In 1905, Albert Einstein in turn adopted the gravamen of these contraction 

theories and interpreted them somewhat differently in an attempt to defend Maxwell’s 
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equations, and also in an attempt to explain and justify the paradox of the M & M null 

result  (Einstein, Relativity, pp. 58 – 60).  Einstein called his theory and interpretations, 

“The Special Theory of Relativity”  (Ibid, p. 69).  By ludicrous circular reasoning, the 

paradox of the M & M null results has even been cited as major experimental evidence 

that confirms the validity of Special Relativity and Einstein’s contraction of matter 

hypothesis.  (Chapter 36). 

During the intervening century since 1905, Einstein’s Special Theory has been 

adopted and recognized as a fundamental scientific law.  This “law” has dramatically 

changed many realms of physics and science in general and has resulted in numerous 

bizarre mathematical consequences.  Special Relativity is also claimed to have modified 

or completely replaced Newton’s laws of motion.  

However, as we have demonstrated in this chapter and in Chapters 10 and 11, 

the M & M paradox can now be thoroughly explained by simple, straight forward 

answers that are consistent with Maxwell’s equations and current technology, and do 

not involve any radical hypotheses such as the contraction of matter.26  It should also be 

emphasized that only one of our numerous (theoretical, empirical and technical) 

explanations for the M & M paradox needs to be correct in order for such paradox to be 

explained and disappear. 

If no M & M paradox remains, then what valid reason is there to drastically 

change Newton’s laws and other laws of physics in order to attempt to explain a former 

26 The author apologizes for being somewhat repetitious and laborious in his explanations of the M & M 

paradox.  Such repetitions are only an effort to make sure that (after over 120 years) this baffling paradox 

is finally explained and completely understood by everyone. 

223 Chapter Twelve



paradox that no longer needs a contrived contraction hypothesis of desperation in order 

to explain it?  The answer is, none!  As we shall discover in Chapters 15, 22F and 26D, 

Einstein desperately needed the paradox of the M & M null results and his artificial 

contraction solution for such paradox, otherwise his fundamental second postulate 

concerning the velocity of light would become invalid and his whole Special Theory 

would begin to fall apart. 

What is another primary lesson to be learned from this chapter?  Again, as with 

Chapter 10, it is to always trust observation and empirical results27 over theoretical 

prophesies and mathematical computations. 

27 The same may also be said for logic and commonsense. 
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Fig. A  
Michelson’s apparatus 
moving at any velocity and 
in any direction through 
space before emission of 
the light rays at time T0. 
Finite distance d1 = finite 
distance d2.

Fig. B  
Two perpendicular light 
rays (L1 and L2) are emitted 
f r o m t h e r e l a t i v e l y 
stationary light source at 
point 0 and propagate from 
the relatively stationary 
beam splitter (BS) as light 
pencils in two different 
perpendicular directions at 
time T1.
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BS
L1

L2

T1

0

Fig. C  
The two light pencils 
propagate over the same 
finite distance (d1 and d2) 
and reflect from relatively 
stationary mirrors m and M 
back toward the relatively 
stationary beam splitter 
(BS) at time T2.

Fig. D  
The two light pencils 
contact the relat ively 
stationary beam splitter 
(BS) at the same instant 
and are observed by 
Michelson’s eye at the 
same time T3. There was 
no greater distance/time 
i n t e r v a l f o r l g i h t 
propagat ion in ei ther 
direction. Therefore, there 
was no fringe shift:  a null 
result

Figure 12.1  Two Perpendicular Light Rays Propagating Within Michelson’s Apparatus
at Four Different Times, in the Absence of Stationary Ether
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Edifferent positions of an 
orbiting Earth satellite

[Note: Regardless of the change in position of 
the Sun, Jupiter, or any other celestial body, the 
known and measurable distance and time 
interval for a light ray propagating between the 
Earth (E) and the Moon or between Earth and a 
satellite at any relative position are proportional 
and remain the same. Let us assume that their 
orbits are circular for purposes of this 
illustration.]

Figure 12.2  The Relative Positions (or Motions) of Third Bodies (i.e. Sun or Jupiter) 
are Irrelevant to the Distance/Time Interval of a Light Ray Propagating 
Between Two Relatively Stationary Bodies (i.e. the Earth and the Moon, 
or the Earth and a Satellite)
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When the light ray propagated from mirror to mirror in Michelson’s apparatus, there was no indication that the ray was 
propagating any different distance/time interval in any different direction because of the assumed relative motions of 
the Earth through space.  It was only when the focusing mirror was displaced from position 1 to position 2 in order to 
create the interference fringe that there was any indication that the light ray was propagating a different distance/time 
interval as exemplified by an interference fringe shift.

When the water was stationary in Fizeau’s tube at position 1, there was no indication that the light ray was propagating 
a greater distance/time interval in any direction because of the assumed relative motions of the Earth through space. 
It was only when the water was moving or physically displacing from the light ray in the tube (at position 2) that there 
was an indication that the light ray was propagating a different time interval.

E.

When a man shoots a radar or laser gun at a parked auto, there is no greater distance/time interval for the beam to 
propagate in any direction because of the relative motions of the Earth through space. It is only when the auto is 
displacing from position 1 to position 2 that the beam indicates the motion (change of distance/time interval) of the 
auto relative to the man.  A similar result occurs when an EM beam is sent from the Earth to a planet, which then 
displaces relative to the Earth.  (Fig. 12.3)

When a jet flies through the air there is no greater distance/time interval for it to fly in any direction because of the 
assumed relative motions of the Earth through space. Also, there is no greater distance/time interval for a man to walk 
through the plane to a stewardess at position 1. It is only when she walks or displaces to position 2 that there is a 
greater distance/time interval for the man to walk.

When a man stands on the Earth there is no greater distance/time interval for him to walk to his auto at 1 because of 
the assumed motions of the Earth through space. It is only when the auto displaces from position 1 to position 2 that 
there is a greater distance/time interval to walk.

Figure 12.3  Empirically There Is No Greater Distance/Time Interval 
for Anything (including a Light Ray) to Travel in the Direction of the 
Earth’s Assumed Motion Through Space, Unless There is a Measurable 
Physical Displacement 

Earth’s Assumed Direction of Motion

distant walking man
distant flying airplane
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Figure 12.4  The Observed and Measured Physical Displacement of Celestial 
Bodies Relative to an EM Beam Propagating Between Them
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Figure 12.5  Measuring the Distance/Time Interval of Light Between 
the Moon and the Earth in any Relative Direction of 
Motion over Time
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to and fro
laser beam

We know the relative distance between the Moon and the Earth at any point in the Lunar orbit to 
a high degree of certainty. The lunar orbital motion relative to the Earth forms the shape of an 
ellipse, varying from approximately 220,000 miles at its minor axis (from point B to point D) to 
approximately 252,000 miles at its major axis (from point A to point C).  (see Dye, ABC News, 
January 17, 2004)  This ellipse, precesses or rotates 360∞ relative to the Earth once every 3233 
days (about 9  years).  (see wikipedia.org,  lunar precession)

Thus, if the distance/time interval of light between these known distance points is always the same 
in any direction during the precession of the lunar orbit, there can be no greater distance/time 
interval which light must propagate to and fro between Earth and the Moon because of their in 
tandem motion  in any direction around the Sun.  This becomes a giant M & M experiment.
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Radar beam measures the 
predicted distance/time 
interval in all directions over 
time between the Earth (E) 
and the Sun (S).
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Figure 12.6  Measuring the Distance/Time Interval of an EM 
Beam Between the Earth and the Sun in any 
Relative Direction of Galactical Motion over Time

We know the relative distance between the Earth and the Sun at any point in the Earth’s solar orbit 
to a high degree of certainty. The Earth’s elliptical solar orbit precesses (rotates) 360∞ relative to 
the Sun, every 25,765 years (see wikipedia.org, Precession of the earth).

Thus, if the distance/time interval of light between these known distance points is always the same 
in any direction during the precession of the solar orbit, there can be no greater distance/time interval 
which radar must propagate to and fro between Earth and the Sun because of their in tandem orbital 
motion in any direction around the galaxy.  This also becomes a giant M & M experiment.
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Chart 12.7  Differences Between the M & M Experiments
and the 1851 Experiment of Fizeau

Category Experiment of Fizeau M & M Experiment 

1. Reference frame for
displacement

Tangible:  
The Earth (tubes, water & 
mirrors) 

Intangible: 
Non-existent ether in 
absolute space 

2. Displacement Observed: 
The medium (water) 
relative to mirrors & tube 
on Earth 

Inferred: 
The mirrors on Earth 
relative to ether and the 
light ray 

3. Causal relationship for
fringe shift

Observed: 
Relative motion of water 
in a specific direction 

Inferred: 
Absolute solar orbital 
motion of Earth in an 
absolute direction 

4. Assumed time interval
difference

Observed: 
Light ray had same finite 
distance to travel during 
different time intervals 

Inferred: 
Light ray had greater 
distance to travel during 
greater time interval 

5. Direction of motion Observed: 
Water to and fro on Earth 

Inferred: 
Relative to Earth’s solar 
orbital direction 

6. Velocity Observed: 
Water at 7 m/s (relative) 

Inferred: 
30 km/s (absolute) 

7. Number of possible
velocities

1 (of water) Assumed: 1 (solar orbital) 
Actual: infinite number 

8. Observed time interval
difference for light

44% of the speed of the 
water 

none 
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Chapter 13 

LANGE’S ABSRACT RELATIVITY & INERTIAL REFERENCE FRAMES 

During the period between 1885 and 1904, Ludwig Lange and others abandoned 
Newton’s concept of “absolute space.” They also abstractly and mathematically 
described and modified Galileo’s sensory and empirical concept of relativity.  The 
result was a very different abstract mathematical idealization of relative motion 
between two imaginary inertial reference frames (coordinate systems).  In 1905, 
Einstein adopted this new mathematical model of relativity as the framework for 
his Special Theory of Relativity, which had absolutely nothing to do with Galileo’s 
concepts of relativity. 

A. Dissatisfaction with Absolute Space

What is meant by the word space?  “Space” has at least three separate and 

distinct meanings: 

1. Void:  That nothingness which is occupied by, and separates, material bodies.

2. Place:  That certain part of a material body.

3. Distance: The physical interval between two material bodies or places.

With his concept of “immovable absolute space,” Newton attempted to ascribe 

material properties to the infinite void of nothing that contains and separates material 

heavenly bodies.  But how can “nothing” be either moveable or immoveable?  The term 

“immoveable” implies that the void of celestial space remains in the same “place.”  But 

how can “nothing” constitute or occupy a “place,” or remain there?   To paraphrase 

Gertrude Stein: “With empty space, there is no there, there.”  As stated by James Clerk 

Maxwell: 

“The arrangement of the parts of space can no more be altered than the order of 
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the portions of time.  To conceive them to move from their places is to conceive 
a place to move away from itself.  But as there is nothing to distinguish one 
portion of time from another except the different events which occur in them, so 
there is nothing to distinguish one part of space from another except its relation 
to the place of material bodies.  We cannot describe the time of an event except 
by reference to some other event, or the place of a body except by reference to 
some other body.  All our knowledge, both of time and space, is essentially 
relative”1  (Maxwell, 1877, p. 12). 

Thus, again it is obvious that Newton’s concept of “immovable absolute space” 

was invalid and totally meaningless on its face.  It follows from this conclusion that any 

concept or thing that depends upon “immovable absolute space” for its existence, or 

measurement, is also invalid and meaningless.  Among Newton’s other concepts that 

depended upon “immovable absolute space for their existence or measurement were:  

absolute rest, absolute motion, absolute velocity, absolute direction of motion, absolute 

places, and “relative spaces” in absolute space (see Chapter 2).   

Newton obviously confused the concept of void celestial space with the concept 

of material bodies, such as the Earth.  A place is a position on a material body, but the 

position of a material body in celestial space is not a place.  There is nothing that can be 

considered as an immovable reference body, place or system in celestial space itself.  

Thus, we cannot define “relative spaces” nor measure from relative places in this infinite 

void.  As Maxwell pointed out, we can only observe the relative positions of celestial 

bodies in the void of space and measure the relative change of positions (distances and 

1 It should be noted that Maxwell made these comments 25 years before Poincaré, and 28 years before 

Einstein made similar comments.   
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motions) between them. 2 

On the other hand, a stake in the ground on Earth may be considered as 

relatively at rest or relatively immovable with respect to the Earth, so that the distances 

and positions of material objects on Earth can be measured from such stake and can be 

defined as relative places, relative motions and relative directions of motion  (Chapter 

2).  Therefore, on Earth, some of Newton’s spatial concepts of measurement can have 

meaning. 

Newton attempted to justify his concept of an “immovable absolute space” 

based on his concept of absolute motion,3 and on his assumption that it was necessary 

as a stationary reference system for the description of his other laws and their time, 

place, and motion.  For example, Newton believed that his first law of inertia, “uniform 

rectilinear motion without applied force,” required a reference system absolutely at rest 

for its mathematical description.  He failed to realize that all inertial bodies with uniform 

rectilinear motion empirically exemplify equivalent states of relative rest, and thus each 

is an appropriate reference frame for mathematically describing the others   (Jammer, 

1954, pp. 97 – 98; 99 – 101). 

With the gradual acceptance of Newton’s laws of motion and mechanics, his 

2 In this regard, Born also stated,  “It is not space that is there and that impresses its form on things, but 
the things and their physical laws that determine space”  (Born, p. 71).  Likewise, “…German philosopher 

Gottfried Wilhelm Leibniz…argued that space is nothing but the relationship of the location of objects” 

(Rohrlich, p. 41). 
3 Newton attempted to demonstrate his conjecture of absolute motion (and thus the validity of his 
concept of absolute space) with his famous rotating pail of water experiment, where an observer can infer 

the rotational motion of the pail without reference to any other body of reference, when he sees the 

water creeping up the sides of the pail  (Jammer, 1954, pp. 102 – 105).  But Mach later argued against this 

proof  (Ibid, pp. 107, 139 – 141). 
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companion concept of “immovable absolute space” also became accepted as a 

fundamental law of physics during the 18th century.   By the latter part of the 19th 

century it was even suggested by many scientists that the concept of stationary ether 

should be identified or equated with Newton’s immovable absolute space  (Jammer, 

1954, pp. 125, 141 – 142).  Thus, the amorphous concept of immovable absolute space 

became materialized with the mythical substance of stationary ether. 

During this same period of time, however, more and more scientists in England 

and France were reaching exactly the opposite conclusion:  that “the concept of 

absolute space was useless in physical practice”  (Ibid, p.138).  This led to the 

paradoxical situation of theoretical adherence to the concept of absolute space on the 

one hand and its absence from practical physics on the other  (Ibid). 

B. Lange’s Relative Inertial Frames

In 1885, German philosopher Ludwig Lange (1863 – 1936) suggested a 

hypothetical and mathematical way out of this paradoxical dilemma.  Since it is 

impossible to determine a fixed spot in absolute space from which to measure, Lange 

proposed to eliminate Newton’s “immovable absolute space” as a conceptual 

foundation of physics.  He replaced it with yet another fiction:  a hypothetical system 

comprised of two inertial reference frames moving relative to one another within a 

limited space  (Born, p. 70).  This fictional inertial reference system was invented strictly 

in the abstract, and without any reference to space or other bodies in the universe.  

When two inertial reference frames (coordinate systems) were at rest together 
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in Lange’s abstract model, their common position and common motion was 

geometrically illustrated as two inertial systems, S and S', each with x, y, z coordinate 

axes located at their mutual zero coordinate position  (see Figure 13.1A).  Algebraically, 

this scenario can be relatively described as x = x', y = y', z = z', t = t' .   

When the S' system theoretically translates at a uniform and rectilinear velocity 

away from the S system in the same (x) direction, their different positions and 

equivalent motions may be geometrically illustrated as shown in Figure 13.1B. 4 This 

second scenario may also be algebraically described, as follows: 

S system:  x = x' + vt, y = y', z = z', t = t', and 

S' system:  x' = x – vt, y' = y, z' = z, t' = t, 

where x indicates the relative position of inertial system S theoretically at rest at the 

zero coordinate position; x' indicates the relative position of inertial system S' uniformly 

translating relative to x at the relative velocity of v in the same (x) direction; vt indicates 

the distance traveled by S' at velocity v relative to S during a time interval (t); and t = t' 

indicated the same absolute instant of time for the occurrence of events on either 

frame of reference, as theoretically perceived by all 19th century observers on each 

frame  (Chapter 14). 

Therefore, in place of a fixed spot in stationary absolute space, a mathematician 

substitutes the fiction that an inertial frame located at the origin point of a coordinate 

4 This translatory motion when applied to Lange’s relative inertial frames may also be referred to as an 

inertial “boost motion.’  In addition, Lange’s concepts may be applied to “displaced” or “rotated” inertial 

motion  (see Figures 13.1C and 13.1D). 
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system in limited space is “stationary” relative to another inertial frame (coordinate 

system) that translates uniformly and rectilinearly away from it.  Thence, from this 

fictional “stationary” inertial frame (like a stake in space), the mathematician can 

measure, compute and relate magnitudes of position and velocity between the two 

relatively moving inertial frames and within such limited space.  These hypothetical 

coordinate frames became known as “inertial reference frames.”  (Rohrlich, p. 43).  By 

means of this idealized fiction, the mathematician can create an abstract mathematical 

certainty and absoluteness with respect to such measurements of position and velocity 

that does not exist in the real world.5   

In Lange’s view, by means of this fictional substitution, “the essential…content of 

the law of inertia, and with it the whole of mechanics, retains its full physical 

meaning...An “inertial system” is a coordinate system in respect to which Newton’s law 

of inertia holds”6 (Jammer, 1954, pp. 138 – 139).  In effect, “in order to give 

[mathematical] meaning to the first law of motion we do not need absolute space and 

absolute motion, but we can understand it entirely in terms of relative motion” 

(Rohrlich, p. 43) and limited space.     

Thus one major reason why late 19th century mathematicians liked Lange’s 

abstract model was because it gave them a mathematical way to theorize about 

5 For example, idealized relative velocities measured in Lange’s abstract model never consider or 
experience the forces of gravity, the resistance of air and friction, temperatures, pressures, wind, 
weather, the myriad of other velocities of the Earth relative to other celestial objects, nor the direction of 
such relative velocities. 
6 These, of course, are idealistic conclusions. 
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celestial space and inertial motion in limited, specific and relative ways, rather than as 

an uncertain absolute place or absolute motion  (Rohrlich, p. 43).  Their equations would 

not work with amorphous absolute space and absolute motions, any more than they 

work with the uncertain and intangible concepts of infinity or eternity. 

Why were inertial frames (sometimes called “Galilean frames”) adopted as the 

standard frames of reference in Lange’s model, rather than some other type of frame?  

Because if viewed from accelerating or arbitrarily moving bodies (frames), “the laws of 

mechanics would appear hopelessly complex…[and the] study of mechanics would 

present tremendous difficulties”7  (D’Abro, 1927, p. 107).  On the other hand, when 

referred to inertial or Galilean frames, “mechanical phenomena, including the planetary 

motions, were susceptible of being formulated by very simple [mathematical] laws”8  

(Ibid, p. 107).  Thus, “it was essential to classical science that the fundamental law of 

mechanics [vis., Newton’s second law of motion] should remain the same in all Galilean 

[inertial] frames…[so that] similar conclusions…[could] apply to all the mechanical laws”9  

(D’Abro, 1950, p. 113). 

Not only did Lange’s relativistic model provide mathematicians with relative 

7 Laws formulated from these non-inertial bodies would be compounded and complicated with 
accelerations, arbitrary herky-jerky motions, as well as the phenomena of centrifugal (outward) forces 

and Coriolis (sideways) forces  (D’Abro, 1927, p. 107). 
8 This was another reason why late 19th century scientists liked Lange’s inertial reference frames:  it was 
because of their simplicity and intuitiveness.  There were no sensors or computers during these periods 

that could sense, sort out and compute the magnitudes of accelerating or arbitrary motions.  Uniform 

rectilinear velocities allowed the accelerating motions and magnitudes of Newton’s second law to be 

understood intuitively and expressed mathematically simply and elegantly.  
9 Remember, we pointed out in Chapter 5 that Galileo’s Relativity was not really a fundamental law of 
physics or motion, but rather only a convention of convenience.  After 1885, the inertial motions of 

Galileo’s Relativity (in the form of “inertial frames”) also became a mathematical necessity.
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inertial motions and with finite limited space intervals, it also provided them with 

relative instants in time and finite limited time intervals between inertial reference 

frames.  Thus, it provided mathematicians with an idyllic framework for mathematically 

precise theoretical measurements between inertial frames.10  “Lange’s suggestion…was 

hailed by his contemporaries as an outstanding contribution to the foundation of 

physics”  (Jammer, 1954, p. 139).     

When Newton’s second law of motion (force and acceleration) was theoretically 

applied in hypothetical experiments conducted upon each of Lange’s two imaginary 

inertial reference frames, the resulting algebraic laws became known as “Newtonian 

mechanics”…in order to distinguish them from the prior empirical laws of “Newton’s 

mechanics” which were theoretically dependent upon absolute space and absolute time 

(Rohrlich, pp. 43 – 44).  However, this so-called distinction was also a myth, because 

relative motion “was used in actuality all along by Newton as well as his successors 

since absolute space was never actually available as a reference frame”11  (Ibid, p. 44).  

Thus, Lange’s relativistic concept merely formalized the existing theoretical situation in 

abstract terms.12 

It has been suggested that Lange’s two abstract inertial coordinate frames 

10 However, late 19th century mathematicians did not realize the full physical and mathematical 
significance of these relative times for such measurements until Einstein explained them in 1905  (Chapter 

25). 
11 “People were simply not fully aware of this situation”  (Rohrlich, p. 44). 
12 Therefore, the rationalization that Lange’s relativistic model was invented “to rid Newton’s mechanics 
of the need for absolute space and absolute time” had little merit  (Rohrlich, p. 43).  This was especially 

true in light of the fact that “absolute time” (the same instant of occurrence for a local and a distant 

event) remained in Newtonian mechanics and in the mathematical form of Galileo’s Relativity as 

equations:  t' = t and t = t' . 
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simulate the ship in port on the inertially moving Earth, and the same ship later moving 

uniformly and rectilinearly away from the relatively stationary port in Galileo’s Relativity  

(Figure 5.3).  “They are the frames which are not subject to acceleration, i.e. on which 

no forces are acting”  (Rohrlich, p. 43).  The scientific conclusion was that Lange merely 

reinterpreted Galileo’s Relativity and inertia “in a relativistic way”  (Rohrlich, p. 43; 

Guilini, p. 14). 

Did this historical connection with Galileo’s Relativity mean that Lange’s 

relativistic model and Galileo’s Relativity were basically the same concept?  Hardly.  

Lange’s new abstract model was very different from the classical concept of Galileo’s 

Relativity in many critical respects.   

First, in Lange’s model there were two co-moving inertial reference frames 

rather than just one inertial body (the ship) in two equivalent states of uniform 

rectilinear motion.  Second, in Lange’s idealized model both reference frames were 

stipulated to be inertial, whereas in Galileo’s Relativity the uniformly moving ship was 

non-inertial:  its uniform velocity was caused by a force (the wind).  Nor was the motion 

of the Earth really inertial, because of the forces of gravity impressed upon it.   

Third, in Galileo’s Relativity there was one observer in two different positions, 

whereas in Lange’s model theoretically there were two different observers in two 

different positions (frames).  Fourth, and very importantly, the one observer in Galileo’s 

Relativity describes two different events (accelerations) in two different locations, 

whereas the two observers in Lange’s model each describe the same event as viewed 
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from two different positions (perspectives)  (see Figure 14.1). 

Fifth, the observer in Galileo’s Relativity describes his same physical experiences 

at two different positions based on his empirical perspective and sensory illusion of rest, 

whereas the two observers in Lange’s model mathematically measure and describe the 

positions of one event from two different frames (perspectives).  These last three 

differences would later become critical for Einstein’s Special Theory. 

Sixth, in Lange’s model one inertial system was assumed to be stationary (at 

rest) relative to the other.  This was a mathematical fiction for purposes of algebraic 

description, measurement and computation.  Whereas, in Galileo’s Relativity, the only 

purpose of the same ship being stationary or at “rest” in port and then uniformly 

moving away from the port was to empirically demonstrate that each illusion of rest was 

an equivalent state of motion that produced visually similar or covariant accelerations 

on it…so that the observer could not tell from observing such accelerations whether or 

not he was moving.  On the other hand, the observer’s ability to tell whether or not he 

was moving played no part in Lange’s 1885 abstract model.  Theoretically and 

mathematically it was irrelevant.13 

Seventh, a primary purpose of Galileo’s Relativity was to demonstrate the 

physical and empirical co-variance of different spatially separated accelerated motions 

13 The paradoxical 1887 M & M null result stimulated the attempt by scientists to discover the absolute 
motion (velocity) of the Earth relative to the stationary ether.  Therefore, after 1887, a terrestrial 

observer’s ability to detect or prove (theoretically or by experiment) that the Earth was moving relative to 

the ether at an absolute velocity became a cause celeb for theoreticians and mathematicians and their 

mathematical applications of Lange’s reference frames, which strangely enough were irrelevant for this 

purpose. 
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and thereby to demonstrate the invariance of Newton’s second law of motion on 

different bodies with equivalent sensory states of motion.  With Lange’s model this 

purpose was neither primary, nor required, nor even possible.  The main purpose of 

Lange’s model was that of mathematical measurement,14 whereas measurement was 

irrelevant to Galileo’s Relativity.   

Eighth, the relative velocity of the ship at any position was irrelevant to Galileo’s 

Relativity.  The only requirement was that the motions of the ship were uniform and 

rectilinear.  On the other hand, with Lange’s model the relative velocity of the two 

inertial frames, v, was of primary importance because when v was combined with the 

time interval traveled, t , it produced the all-important distance traveled, vt, which was 

necessary for mathematical measurement.   

Ninth, the distance traveled was irrelevant to Galileo’s Relativity.  The only thing 

that was relevant was that the uniformly moving ship was spatially separated from the 

port.  On the other hand, the distance traveled by the moving frame in Lange’s model 

was critical for purposes of measurement from one frame to the other. 

Tenth, the time interval traveled and the instant in time on the ship at either 

position was irrelevant to Galileo’s Relativity.  Whereas, with Lange’s mathematical 

model the time interval traveled was important for purposes of measurement, and the 

14 One primary purpose of such mathematical measurement was to algebraically demonstrate that the 
same laws of mechanics were valid and invariant in different inertial reference frames.  Einstein would 

later attempt to expand this mechanics concept to include electrodynamics (the velocity of light), and he 

then characterized this mathematical invariance of physics laws as mathematical “covariance”  (Einstein, 

Relativity, p. 48). 
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instant in time at each spatially separated position should have been important for 

measurement, as was pointed out by Einstein in 1905.15  Lastly, Galileo’s Relativity was 

totally sensory and empirical in nature, whereas Lange’s model was totally abstract and 

mathematical.  Lange’s idealized model was totally separated and isolated from the 

environment and empirical influences of reality, such as gravity, pressure, temperature, 

wind, climate, and friction.  Without a sensory or empirical foundation, it cannot 

independently be stated that Lange’s model was based upon experience.  Nor can it 

independently be stated that all inertial frames are equivalent states of motion, or that 

one inertial observer cannot tell whether he is moving or at rest.  Nor can it 

independently be stated that no mechanical experiment performed entirely on one 

inertial reference frame cannot detect whether such frame is moving.16 All of these 

conclusions depend entirely upon the classical and very different sensory and empirical 

concept of Galileo’s Relativity. 

For all of the above reasons, it becomes obvious that Lange’s idyllic abstract 

model was designed to perform very different theoretical functions17 and was a 

completely different concept than Galileo’s sensory and empirical principle of relativity, 

15 There was another difference between Lange’s Relativity and Galileo’s Relativity.  With Galileo’s 
Relativity the inertial bodies did not have to be moving linearly relative to each other.  Rather, such 

inertial bodies could even be moving perpendicularly relative to one another. 
16 This statement, incorrectly generalized to include EM experiments, became the foundation for 
Poincaré’s and Einstein’s principles of Relativity  (Chapter 21).
17 In Lange’s model, an inertial reference frame served at least three separate functions:  it simulated a 
reference body with respect to which a distant observer might measure; it was the place where a local 

observer and his system of coordinates resided; and it was a uniformly moving platform upon which an 

accelerated event might occur, but it could not demonstrate the empirical covariance of Newton’s second 

law.  Galileo’s Relativity only included the last function, and it did demonstrate such empirical covariance. 
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which merely described reality for different specific and limited purposes. 

C. Application of Lange’s Inertial Reference Frames

Why did we just describe the many differences between Lange’s abstract model 

and Galileo’s Relativity?  Because in 1905, Einstein adopted Lange’s very different 

abstract (coordinate) version of relativity as the theoretical framework for his own 

mathematical Principle of Relativity.  However, in the process Einstein (very importantly) 

characterized his own Principle of Relativity as merely an extension of Galileo’s 

Relativity, even though it applied (not only to mechanics, but) to all of physics as 

well…including the velocity c of light  (Einstein, 1905 [Dover, 1952, pp. 37 – 38]; Einstein, 

Relativity, pp. 15 – 18, 23).  Einstein then further radically modified Lange’s model of 

relativity by applying the Lorentz transformation equations to it.  He then claimed that 

his Special Theory was just an attempt to reconcile the principle of relativity for 

mechanics with the constant velocity of light at c.  All of these invalid rationalizations 

aside, Einstein was really attempting to reconcile his own radically different 

mathematical version of relativity with his own ad hoc concept for the absolute 

propagation velocity of light  (Chapters 19, 20, 21 and 23).  In the final analysis, Galileo’s 

simple sensory and empirical concept of relativity had absolutely nothing to do with 

Einstein’s abstract mathematical Special Theory  (Chapters 19 and 24). 

By 1887, an algebraically modified version of Lange’s relativistic model was being 

used by German mathematician Woldemar Voigt (1850 – 1919) for his paper on the 

Doppler theory  (Pais, p. 121).  In 1892, Dutch mathematician H. A. Lorentz used Lange’s 

237 Chapter Thirteen



abstract model for his relativistic contraction of matter theory  (Miller, pp. 25 – 27).  In 

1895, Lorentz used the classical equation x' = x – vt as part of a set of radical 

transformation equations for his contraction of matter theory, but he then regarded 

such transformation equations “only as a convenient mathematical tool for proving a 

physical theorem…”  (Pais, pp. 124 – 125).  In 1898, Irish mathematician Joseph Larmor 

(1857 – 1942) used a radically modified algebraic version of Lange’s model for a set of 

transformation equations in an attempt to confirm Lorentz’s 1895 contraction theory  

(Ibid, p. 126).  In 1899, Lorentz used Lange’s model to devise yet another radical set of 

transformation equations for his contraction theory, but for several years he did nothing 

with them  (Ibid, p. 125).   

During 1902, French mathematician Henrí Poincaré (1854 – 1912) published a 

book, entitled Science and Hypothesis, wherein he talked about “relative motion,” 

“relative positions,” “relative velocity,” “the principle of relative motion,” “the relativity 

of space,” and “the principle of relativity”18  (Poincaré, 1902, pp. 90, 112 – 114, 243 – 

244).  Then, in 1904, at the St. Louis World’s Fair, Poincaré suggested that the mechanics 

principle of relativity should be expanded so as to include all of physics (Lagunov, p. 25), 

and he specifically defined what he meant by the “principle of relativity” (Chapters 16 

and 21). He ended a lecture with the statement:  “Perhaps we must construct a new 

mechanics…”  (Pais, p. 128).  By May of 1904, after much prodding by Poincaré, Lorentz 

published a new version of his relativistic contraction of matter theory using Lange’s 

18 However, in 1902, Poincaré did not specifically define such concepts. 
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abstract version of relativity as the theoretical framework and his own 1899 radical 

transformation equations as a mathematical form of proof  (Chapter 16).   

As previously explained, in June 1905, Einstein adopted for his own Special 

Theory of Relativity, the basic concepts of Lorentz’s 1895 relativistic contraction of 

matter theory, Lange’s abstract version of relativity as his framework, and Lorentz’s 

radical 1904 transformation equations.  By this time, June 1905, Galileo probably would 

not have recognized his own simple sensory and empirical concept of relativity.19 

If it had not been for Lange’s modified abstract model of Galileo’s Relativity, 

Lorentz probably would not have been able to theoretically construct his relativistic 

contraction theory and his relativistic transformation equations in 1904.  In this event, 

Einstein could never have adopted Lange’s, Lorentz’s and Poincaré’s relativistic 

concepts, and probably never would have invented his own Special Theory of Relativity 

in 1905. 

What is the current relevance of Lange’s 1885 abstract model of Galileo’s 

Relativity?  Its sole relevance is that it was adopted by Einstein in 1905 as the abstract 

framework for the construction of his Special Theory.  Other than this, Lange’s abstract 

model of Galileo’s 17th century relativity concept does not appear to retain much (if any) 

current or independent relevance. 

Why is it necessary for us to learn and understand the exact criteria for, and the 

19 The modifications to, and transformation equations for, Galileo’s Relativity (invented by Lange, Voigt, 
Larmor, Poincaré, Lorentz, Einstein and others) were completely new ad hoc mathematical concepts, with 

very different purposes than Galileo’s Relativity, all without any direct empirical support.  In the process, 

the original purposes for Galileo’s simple sensory and empirical concept were totally abandoned.   
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difference between, Galileo’s Relativity and Lange’s modified abstract model thereof in 

the 21st century?  Because Einstein theories of Special Relativity and General Relativity 

evolved from them and were entwined with their concepts, and because Einstein’s 

relativistic theories were predicated upon the applicability of Galileo’s Relativity to 

electromagnetics, optics, electrodynamics and the velocity of light.  Why was Galileo’s 

empirical concept of relativity so important to Einstein?  Because Einstein needed some 

empirical basis for his mathematical Special Theory so that it would not appear to be 

completely ad hoc.  

If Einstein’s relativistic theories were not based on Galileo’s empirical concept of 

relativity, and if Galileo’s Relativity has no relevance to electromagnetics, optics, 

electrodynamics and the velocity of light (which it does not), then where does this leave 

Einstein’s relativistic theories?  The answer is:  completely without any empirical 

foundation whatsoever.  Einstein’s relativistic theories are therefore totally ad hoc. 20   

At this point it is recommended that the reader turn to Memo 24.3 in order to

study and understand the various different concepts and definitions of “Relativity.”  We 

shall repeatedly refer to all of these concepts in great detail in later chapters. 

20 When critically analyzed and scrutinized in later chapters, Einstein’s Special Theory appears to be 

nothing more than an arbitrarily constructed mathematical exercise, with no application whatsoever to 

reality. 
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Chapter 14 

THE GALILEAN TRANSLATIONAL TRANSFORMATION EQUATIONS 

After 1885, special transformation equations were invented to algebraically 
describe the relative (translational) motions of inertial reference frames within 
Lange’s abstract model of Galileo’s Relativity, and to deduce, describe, measure 
and relate accelerations which occurred on one reference frame when viewed 
from the other.  These equations yielded a composition of velocities and a 
translational invariance of accelerations.  However, discoveries by Kaufmann and 
others after 1900 demonstrated that parts of these transformation equations 
might not be rigorously correct. 

A. Transformation Equations

What is a transformation equation?  In general, it is a pure mathematical 

convention in the form of algebraic equations that allow the magnitudes of a set of 

variables (i.e. Cartesian coordinates) to be transferred or related from one position or 

frame to another position or frame.1  There are many different types of transformation 

equations, but for the purposes of this chapter we will only need to deal with simple 

one-to-one “point transformations,” where “a point P will always be transformed into 

[another] point and…the coordinates x', y', z' of the transformed point P' depend solely 

on the coordinates x, y, z, of the original point P…”  (D’Abro, 1939, pp. 313 – 314).  

D’Abro describes Galilean transformation equations as one-to-one point 

transformations:   

“Suppose that we have two sets of variables and that whenever the values of the 
variables of the first set are specified, the values of those of the second set are 
determined, and conversely.  A correspondence is thus established between the 
two sets of variables.  The mathematical expression of this correspondence is 
called a transformation.  It may happen that, to every choice of values for the 

1 For example, a point may be transformed into a point, a line or a surface (of any geometrical shape), and 

vice-versa  (D’Abro, 1939, p. 311). 
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variables of the first set, one and only one allotment of values follows for the 
variables of the second set; and it may happen that the reverse is also true.  In 
this event the correspondence between the two sets is said to be “one-to-one’”
(Ibid, p. 309). 

“In general, we find that the transformed points P'…lie along some [straight] line 
L'…[I]f we perform a [point] transformation and then follow it up with the 
inverse transformation, we shall merely undo what we have done”  (D’Abro, 
1939, p. 311). 

Algebraic transformations are not new.  For example, they were used by Huygens in the 

17th century and later by Ampere and Hamilton in the early 19th century  (Ibid, pp. 318, 

322). 

“Translations are special instances of point transformations”  (D’Abro, 1939, p. 

326).  A translation consists of transferring “all the points of space by a specified length 

[distance] in a specified direction.  As a result of this operation, the points P of space 

are transferred to points P'’” 2 (Ibid, p. 325).  As will become obvious later in this 

chapter, so-called “Galilean transformation equations” are really just simple one-to-one 

“translation equations.” 3 

B. Galilean Translation Transformations & So-Called Pure Mathematical
Covariance 

After 1885, special algebraic equations were devised in order to formalize the 

study of relative motions in Lange’s abstract model of Galileo’s Relativity and to give 

mathematical expression to his inertial reference frames.  As previously mentioned, 

2 “Furthermore, the inverse of each translation, being itself a translation, is necessarily included in the 
class”  (D’Abro, 1939, p. 315). 
3  “In the special theory of relativity, the Lorentz transformations are point transformations in 4 dimensional 
space-time…”  (D’Abro, 1939, p. 326).  However, they are not “one-to-one” because they change the 
coordinate magnitudes from one inertial frame to another. 
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when two inertial reference frames (coordinate systems S and S') were relatively at rest 

together in Lange’s relativistic model, their common position and common motion was 

geometrically illustrated as two inertial systems, S and S', each with x, y, z coordinate 

axes located at their mutual zero coordinate position  (Figure 14.1A)  Algebraically, this 

stationary scenario was described as x = x', y = y', z = z', t = t' .   

When the S' system theoretically moved at a uniform rectilinear velocity (v) 

away from the S system in the same (x) direction, the spatially separated positions of 

the two systems was geometrically illustrated in two dimensions as shown on Figure 

14.1B.  This second scenario was also algebraically described, as follows:4 

S System S' System 

x = x' + vt x' = x – vt 

y = y' y' = y 

z = z' z' = z 

t = t' t' = t 

In 1909, Phillip Frank first referred to such equations as “Galilean transformation 

equations”5  (Pais, p. 140).  Technically and mathematically, Frank was correct:  such 

equations are “transformation equations.”  However, for the non-pure mathematician 

his characterization was somewhat of a misnomer.  As previously pointed out, so-called 

“Galilean transformation equations” are nothing more than simple “translation 

4 Where x indicates the relative position of inertial system S theoretically at rest at the zero coordinate 
position; x' indicates the relative position of inertial system S' moving uniformly away from x at the relative 
velocity of v in the same direction; vt indicates the distance traveled by S' at velocity v relative to S during 
a time interval (t  ); and t = t' indicates the same theoretical instant of time for the occurrence of all events as 
perceived by each spatially separated observer.  In 1905, Einstein pointed out that equations t = t' and t' = t 
were not rigorously correct  (Chapter 26). 
5  In 1911, Frank and Rothe also called such equations, “Galilean transformation equations.”  (Miller, p. 89).
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equations.”  The only thing that they “transform” is the position of one event or 

experience that linearly translates from one position or frame to another.  The only 

thing that they predict is that the magnitude of acceleration in one inertial frame will be 

measured by coordinates to be exactly the same magnitude of acceleration in the other 

inertial frame, and vice-versa  (see Figure 14.1). 

Why were these equations called “Galilean transformation equations?”  

Because, on their face, they appear to be nothing more than an algebraic method of 

describing the spatially separated positions and uniform velocities in Galileo’s Relativity:  

a ship at rest in port and a ship sailing uniformly away from port  (Figure 5.3).  Thus, 

these equations were named in honor of Galileo, but he did not invent them  (French, p. 

69). 

It is important to keep in mind that the results of the Galilean transformation 

equations always remained completely abstract, because the specific magnitudes of 

their algebraic variables were almost never stated.  Most likely, these simplistic 

equations were seldom (if ever) applied to real life situations between 1885 and 1904. 

In fact, they only became important when Einstein used them in 1905 to describe 

certain mathematical difficulties that he perceived with the velocity of light  (Chapter 

19). 

Galilean transformation equations were occasionally used by late 19th century 

mathematicians for two separate and distinct purposes.  First, to attempt to convert the 

sensory and empirical concepts of Galileo’s Relativity into mathematical concepts.  

Second, to deduce, describe and measure certain aspects of relative motion and 
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Newton’s laws of motion (i.e. accelerations) that had little or nothing to do with 

Galileo’s Relativity.  D’Abro described such purposes in great detail: 

“A frame of reference in space is usually defined by three mutually perpendicular 
axes along which spatial measurements are made.  Consider two such frames 
moving relatively to each other with a uniform translational motion, and 
suppose that a body is moving with respect to both frames.  If we refer the 
successive positions of the body to the first frame (i.e., if our measurements are 
made in the first frame), the body is found to be describing a certain path with a 
certain motion.  As referred to the second frame, the path and motion will be 
different.  A problem of frequent occurrence is to deduce the path and the 
motion relative to one frame when the path and motion in the other frame are 
known.  More generally, we are required to establish a correlation between the 
space and time measurements performed in the two frames.  The mathematical 
relations which determine the correlation are called a ‘space and time 
transformation.’  To obtain them, we must perform space and time 
measurements in the two frames and then compare results.  Commonsense, 
however, seems to obviate the necessity of direct measurement, for it appears 
to impose a definite transformation, called the Newtonian, or classical, space 
and time transformation.6  The commonsense feature of this classical 
transformation is revealed in any of its consequences, e.g., in the rule of 
composition of velocities.  A simple illustration of this rule follows. 

Let’s suppose that two frames are attached respectively to the earth and to a 
train moving along a straight track with a velocity v of 3 miles an hour.  Suppose 
also a ball is rolling along the track with a constant velocity u of 5 miles an hour 
in the same direction as the train.  Commonsense tells us that, with respect to 
the train, the ball should be moving with the velocity u – v (i.e., 5 – 3 = 2 miles an 
hour).  This conclusion illustrates the rule of composition of velocities that are 
codirectional:  they add and subtract like ordinary numbers”  (D’Abro, 1939, pp. 
429 – 430). 

“[In order to give Galileo’s Relativity] mathematical expression…we first note 
that if we apply the classical space and time transformation to the differential 
equations which express the laws of dynamics in one Galilean frame, we obtain 
thereby the laws such as they will appear in another Galilean frame.  Now, when 
the classical transformation is applied to the equations of dynamics, these 
equations retain exactly the same mathematical form.  In the language of the 
mathematician the differential equations of dynamics are ‘covariant’ under the 
classical transformation.  We here have the mathematical transcription of the 

6 Galilean transformation equations are sometimes referred to as Newtonian or classical space and time 

transformation equations. 
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fact that the classical laws of dynamics are the same regardless of the Galilean 
frame [velocity] in which they are expressed.  Thus, the covariance of the 
dynamical equations constitutes the mathematical statement of the principle of 
relativity of Galileo and Newton. 7 The foregoing considerations show that the 
classical laws of mechanics, the classical space and time transformation, and the 
Newtonian [or Galilean] principle of relativity are [mathematically] consistent”  
(Ibid, p. 431). 

In the above quotation, D’Abro was describing two very different types of so-

called “covariance:”  1) the empirical and algebraic fact that for any acceleration 

occurring on any inertial frame, the magnitudes (F, m, a) always vary in such a 

way (covariantly) that the equation F = ma always describes such accelerations 

(Figure 4.4); and  2) the pure mathematical fact that the law of physics (equation 

F = ma) is invariant and does not algebraically change when we make a 

mathematical translation of our coordinates between inertial frames.  In effect, 

the mathematicians were confusing their semantics.  Classical “covariance” 

refers to variable magnitudes (i.e. F = ma) that vary in such a way that they 

continue to describe the same law or equation in any inertial frame.  Classical 

“invariance” refers to laws and equations where the magnitudes are “covariant” 

in all different frames with different velocities.  The distinction is real, not just 

esoteric or playing with words.   

7 We shall later demonstrate that this second type of so-called covariance is only a mathematical 
“translational invariance” of equations in different inertial frames (Figure 14.1), not an empirical or 

algebraic covariance of variable quantities or magnitudes, like F = ma (Figure 14.2).  Mathematically 

translating the same magnitudes of acceleration from one position to another position does not 
demonstrate that the algebraic form of Newton’s second law (F = ma  ) is empirically the same for all 

accelerations on any inertial body.  It merely demonstrates that the mathematical equations are the 

same.  In other words, the second type of pure mathematical covariance is a misnomer; it does not 

empirically demonstrate that no matter what the different magnitudes of the three variables are, the 
algebraic form of Newton’s second law (F = ma  ) will always remain the same invariant.  (Figure 4.4).  

Thus, it may satisfy the pure mathematician, but not the empirical physicist. 
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Feynman described the second type of so-called “mathematical covariance” (the 

pure mathematical “principle of relativity”) in terms of symmetry: 

“therefore we say that the laws of physics are symmetrical for translational 
displacements, symmetrical in the sense that the laws do not change when we 
make a translation of our coordinates”  (Feynman, 1964, p. 11-3). 

However, this pure “mathematical principle of relativity” is only a mathematical 

conclusion that begs the physical question:  is the law of physics or nature empirically 

the same in all inertial frames of reference  (Chapters 23 and 24)?  Only a physical 

experiment can answer this question. 

In 1905, as the foundation for his Special Theory, Einstein would invalidly 

generalize Galileo’s empirical concept of relativity and the above second type of so-

called mathematical covariance (the mathematical “principle of relativity”) to include 

any law of nature (not just F = ma) and specifically to include his so-called law for the 

‘propagation velocity of light at c.’  However, as we shall later demonstrate, Galileo’s 

empirical concept of relativity is completely irrelevant to the correct law of the 

transmission velocity of light at c (Chapter 24), and there is no law for the propagation 

velocity of light at c.  No such propagation law exists  (Chapters 19, 21 and 22). 

D’Abro acknowledged that the above classical Galilean transformation equations 

“were guided solely by commonsense.” and they had “intuitive appeal”  (D’Abro, 1939, 

p. 430).  However, he then attempted to qualify these statements, as follows:

“[I]n view of the smallness of the velocities [which the founders of mechanics 
had] at their disposal, their commonsense would have been vindicated by their 
measurements; nothing in the field of their experience could have suggested the 
inappropriateness of the classical transformation.  Small wonder then that the 
transformation was assumed to be valid, however great the relative velocity 
between the two frames”  (Ibid). 
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The reason for D’Abro’s attempted qualification is explained in the next paragraph. 

During the period from 1901 through 1904, European scientists Kaufmann, 

Abraham, Lorentz, and Bucherer discovered a new phenomenon.  As EM energy is 

applied to accelerate an object or particle to greater velocities, the “electromagnetic 

mass” of the object tends to increase  (Chapter 17).  Therefore, the electromagnetic 

mass of an object (i.e. an electron) abstractly accelerated on Lange’s inertial reference 

frames should also increase at greater velocities.  For this reason, D’Abro asserted that 

“the classical [Galilean] transformation becomes increasingly incorrect when the relative 

velocity of the two frames is increased”  (D’Abro, 1939, p. 430). 

“It was the recognition of this fact which constituted the starting point of the 
special theory of relativity.  The original aim of the relativity theory was to 
discover the amended transformation which would supersede the classical one” 
(Ibid). 

Despite D’Abro’s above assertions, the following questions remain:  is the 

increase in “electromagnetic mass” the same phenomenon as an increase in the 

material mass of an object?  The short answer is “no.”8  Is there an easy way to 

reconcile this mathematical problem?  The answer is “yes”  (see Chapter 17).  We shall 

analyze and discuss these and similar subjects in great detail later on. 

C. Applications and Misapplications of the Galilean Transformations

The only relevance between Galileo’s Relativity and the Galilean transformation 

equations, were that the Galilean transformation equations mathematically 

8 It turns out that this so-called “electromagnetic mass” was in reality just an electromagnetic resistance 

to motion of a charged particle (i.e. an electron) through an electromagnetic field. 
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demonstrated that:  1) the positions of the two inertial frames, (x' = x – vt) and its 

reciprocal (x = x' +vt), were spatially separated by a distance (vt); and  2) that one 

frame translated relative to the other frame.  The Galilean transformation equations 

could not demonstrate that Lange’s inertial frames were sensorally and empirically 

equivalent.  The specific positions of such frames (the specific relative distance traveled, 

vt) and the specific numerical magnitude of the abstract relative velocity v of the inertial 

frames (i.e. a train moving constantly at 3 mph) were all irrelevant to the limited 

purposes of Galileo’s Relativity.  The velocity of a body (i.e. a ball) moving constantly 

along at 5 mph relative to the train was also irrelevant to the limited purposes of 

Galileo’s Relativity, because such inertial motion was not accelerated.  The 

unaccelerated uniform motion of the ball could not demonstrate the empirical 

covariance of Newton’s second law with different variables of F = ma .  Nor could it 

empirically demonstrate that different accelerated motions appeared to act exactly the 

same way in each spatially separated inertial frame. 

On the other hand, such specific positions, distances and magnitudes of velocity 

v were not irrelevant to the mathematical measurement purposes of the Galilean 

transformation equations.9  For purposes of describing, computing and measuring 

uniform relative motions, the velocity of the uniformly moving ball could abstractly be 

added to or subtracted from the velocity of the train.  The Galilean transformation 

equations could also abstractly and mathematically determine by coordinate 

9 Remember that Galileo’s Relativity did not measure anything.  It only empirically and sensorally 

demonstrated that all accelerated motions appear to occur in the same way on all spatially separated 

inertial bodies  (Chapter 5). 
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measurement whether a body situated on one inertial frame or the other was 

accelerating relative to such inertial frame.   

This feat was theoretically accomplished by the following procedure.  The 

abstract relative velocity (w or u) of each inertial frame, x or x', was derived from the 

Galilean transformation equations, as follows: 

w = u ± v    and    u = w ± v 

where (v) is the relative speed of the two inertial frames, (u) is the uniform velocity of 

one inertial frame and (w) is the uniform velocity of the other inertial frame.  These 

derived equations were at some point in time referred to as the Galilean or “classical 

addition of velocities” (Goldberg, pp. 76 – 77), or ”composition of velocities”  (D’Abro, 

1939, p. 430).  The ”classical addition of velocities” states “that the velocity measured in 

the two frames of reference in any direction will be the sum or difference of the velocity 

measured in one frame and the relative velocity between the frames”  (Goldberg, pp. 

373 – 374).  With such relative velocities it could algebraically be determined from one 

reference frame whether an object of mass m in the other reference frame was 

accelerating, because the measured linear relative velocity of the object would vary 

over time.  If so, the abstract algebraic magnitude of such acceleration over time could 

also be derived.   

From these calculations the force F applied to the known mass m at each time 

interval could also be abstractly determined.  It was then asserted that the resulting 

data would theoretically show that, as viewed from each inertial frame, both fictional 

observers would have to agree that the same resulting acceleration was in proportion to 
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F = ma in both inertial frames  (Goldberg, pp. 80 – 81).  That is, it was asserted that 

such transformation equations would demonstrate that hypothetical observers in both 

inertial frames should agree that the coordinates and values for such acceleration were 

algebraically described by Newton’s second law (F = ma)  (Figure 14.1).  In other words, 

that such identical accelerated motions were mathematically “covariant” in both 

frames, and that Newton’s second law (F = ma) was mathematically “invariant” in both 

inertial frames  (D’Abro, 1939, p. 431). 

However, this very limited type of “translational covariance” vis. that the same 

coordinates with the same magnitudes for F = ma resulted in the same acceleration 

when translated between two different inertial frames (positions), could not and did not 

demonstrate the empirical or algebraic covariance of F = ma .  At most, such empirical 

and algebraic covariance was inferred.10  This translation scenario did not even 

mathematically demonstrate that Newton’s second law of motion with different 

variables for F = ma was “invariant” in all inertial frames.  The algebraic covariance of F, 

m and a in any frame, and the invariance of F = ma in any two frames, could only be 

mathematically demonstrated (rather than inferred) where different coordinates with 

different variable magnitudes for F, m and a resulted in different accelerations 

(motions) in any inertial frame, but all accelerations retained the same algebraic form (F 

= ma) for Newton’s second law in any inertial frame.  In other words, where two 

10 The “covariance” and “invariance” was only theoretical, because with a mere linear transfer of the 
same data from one inertial frame to the other the so-called variables would automatically have the same 

abstract magnitudes.  This would be like the observer in the ship in port and the ship moving uniformly 

away from port having exactly the same experience; whereas in Galileo’s Relativity the spatially separated 

acceleration experiences were only equivalent.
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different acceleration experiments are compared  (Figure 14.2). 

It becomes obvious from the above discussions that the Galilean transformation 

equations had almost nothing to do with Galileo’s Relativity.  Like Lange’s inertial 

reference frames, the Galilean transformations constituted an entirely different concept 

created for completely different purposes:  measurements.  Galileo’s Relativity had 

nothing to do with measurements, whereas the only purposes for the Galilean 

transformation equations were measurements.11 

With respect to the Galilean transformation equations for time, t = t' and t' = t , 

the instant in “time” of each event on each inertial reference frame was not assigned a 

different magnitude nor did it participate in such mathematical demonstration of 

translational covariance, because it was incorrectly assumed by some pure 

mathematicians that all instants in time were the same for every observer12  (Chapter 

26).  The only variation of time applied by the Galilean transformation equations was 

the time interval (t) in the symbol for distance traveled (vt).13 However, in 1905, Einstein 

correctly pointed out to his fellow mathematicians that the instant that a distant light 

event actually occurs is not the same instant in time that it is perceived by a local 

observer.  The reason for this conclusion is the fact that there is distance/time interval 

delay of the finite light signal transmitting at c, and that this “time interval delay” for 

11 Therefore, the Galilean transformations were also irrelevant to Galileo’s Relativity for all of the reasons 
set forth in Chapter 13. 
12 It turns out that very few classical physicists made this mistake.  For them, t = t' was merely a 
simplification, and they knew that it was not rigidly correct. 
13 This variation in time interval should have given such pure mathematicians a clue that the instant in 
time of a distant light event was not the same for both spatially separated observers, because it has been 

known since Römer’s discovery in 1676 that light has a finite velocity.
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distant events was not normally realized nor factored into measurements by pure 

mathematicians14  (Chapter 26).  For this reason, the Galilean transformation 

equations for time were not rigorously correct for mathematical measurements.15  

Nevertheless, such specific mathematical measurements of instants in time had 

nothing to do with Galileo’s Relativity. 

The “mass” of each accelerated body was not assigned a magnitude in the 

Galilean transformation equations, because it was assumed by everyone before 1901 

that “mass” is an invariant property of the object and is always the same, regardless of 

the energy applied to it to increase its velocity  (Chapters 17 and 31).  For this reason, 

the Galilean transformation equations were not rigorously correct, at least for 

electromagnetic mass.  Measurements of any kind of mass had almost nothing to do 

with Galileo’s Relativity.  

The length of each accelerating body located on Lange’s inertial reference 

frames was not changed by the Galilean transformation equations, because it was 

correctly assumed that length is an invariant physical property of the object and is 

always physically the same in every inertial reference frame regardless of its velocity.16 

Nevertheless, the measurement of length had nothing to do with Galileo’s Relativity. 

14 In effect, it was a mathematical problem, not a physical problem. 
15 If, as suggested by Poincaré and Einstein, each observer determined and factored in the distance/time 
interval of the finite velocity of light at c into their measurements, then the relative instants in time as 

perceived by each observer could be specifically measured  (Goldberg, pp. 77 – 78).  However, few 

persons (other than Poincaré) ever considered these more precise mathematical measurements for 

relative instants of time before 1905.  Such specific mathematical measurements of instants in time had 

nothing to do with Galileo’s Relativity.
16 Only the perceptions of different lengths or distances by observers with different positions, different 
velocities and different visual perspectives can vary in different inertial reference frames  (Chapter 3). 
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Let us now summarize the shortcomings of the Galilean transformation 

equations.  First, they had almost nothing to do with Galileo’s Relativity.  Second, their 

translational covariance did not demonstrate the empirical and algebraic covariance of 

different magnitudes of F, m or a, nor the empirical invariance of Newton’s second law 

in different inertial frames.  Third, they did not correctly mathematically describe the 

instant in time for each observer’s coordinate measurements.  This deficiency could 

easily have been rectified by modifying the Galilean transformation equations for time 

as follows:  t = t' + ct and t' = t – ct.  Fourth, the material mass of an object may vary in 

each different inertial frame, but not for any reason described in this chapter  (see 

Chapters 31 and 32). 

In addition to the above, Einstein (in 1905) claimed that the so-called 

propagation velocity of light at c was not correctly described by the Galilean 

transformation equations and that only the Lorentz transformations could correctly 

describe this absolute velocity.  In Chapters 21 and 22 we shall demonstrate why 

Einstein’s claims with regard to the impossible absolute velocity of light at velocity c are 

not valid  (see the Preamble).  In order to remain consistent with his assertions 

concerning the absolute velocity of light at c, Einstein (in 1905) also asserted that the 

length of a body contracts and the time interval on such body expands depending upon 

the magnitude of such body’s relative velocity v as compared with the velocity of light at 

c, and that the Galilean transformations did not correctly describe these phenomena.  

We will analyze and discuss these assertions in Chapters 26 and 28, demonstrate why 

such theoretical phenomena are only mathematical illusions caused by Einstein’s bizarre 
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methods of measurement, and why such mathematical phenomena do not exist. 

By this point in time we should better understand D’Abro’s earlier assertion that 

“the original aim of [Einstein’s] relativity theory was to discover the amended 

transformation which would supercede the classical one”  (D’Abro, 1939, p. 430).  

However, such amended transformation (the “Lorentz transformation”) was not only 

invented to mathematically approximate the theoretical increase in an electron’s 

electromagnetic mass with its increase in velocity.  It was also invented and applied for 

several other purposes, inter alia,  1) to mathematically describe the correct time 

coordinates of a light event,  2) to mathematically describe the propagation (not the 

transmission) velocity of light, and  3) to mathematically demonstrate that the length of 

a material body contracts and that the time interval on such body expands (goes slower) 

depending upon the magnitude of such body’s relative velocity v as compared with the 

velocity of light at c.  It is a major purpose of this book to demonstrate (step by step) 

how, why, and the extent to which Einstein failed in all of such endeavors.   

Based upon his above described agenda, Einstein asserted (in 1905) that the 

Galilean transformation (translation) equations were invalid and that a new radical set 

of point transformation equations (called the Lorentz transformations) must be 

substituted in their place.  This substitution was not just a pure mathematical exercise 

that amended the Galilean transformations.  It resulted in a myriad of mathematical 

consequences that have been interpreted literally as physical consequences.  These 

invalid literal interpretations have theoretically changed much of physics.   

A few of the many daunting questions that we will begin to explore in the next 
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chapter are stated as follows:  Was there any validity to Fitzgerald’s, Lorentz’s and 

Einstein’s contraction of matter concepts?  What (if any) was the inherent validity of the 

Lorentz transformations?  What empirical criteria (if any) were they based on?  Was 

such radical substitution of transformation equations in any way necessary or 

empirically valid with respect to the velocity of light, the contraction of material bodies 

or the dilation (slowing down) of time?  Should the purely mathematical consequences 

of the Lorentz transformations be interpreted literally as real physical consequences?  

Should the Lorentz transformations have changed much of physics? 
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y or t

x

z Inertial Coordinate System S
Acceleration Experiment A

Fig. A:  An accelerating ball experiment A is theoretically 
conducted on coordinate system S. When translated to 
system S', it is viewed by observer B as the same 
experiment. The only difference is that it is separated by 
the distance vt. [Note: The force F (5 Newtons), the mass 
m (1 kilogram), and the acceleration a (5 meters) are all 
the same  in both experiments.]

y' or t'

x'

z' Inertial Coordinate System S'
Acceleration Experiment A'

Fig B: An accelerating ball experiment A' is 
theoretically conducted on coordinate system S'. 
When translated to system S, it is viewed by 
observer A as the same experiment. The only 
difference is that it is separated by the distance vt. 
This mathematical exercise does not demonstrate 
the algebraic covariance of magnitudes, nor the 
invariance of Newton’s 2nd law (F = ma) in different 
inertial reference frames.

vvt

Figure 14.1  Lange’s Inertial Reference Frames, Their 
Mathematical (Galilean) Descriptions and 
the Same Acceleration Event Measured 
from Each Translated and Spatially 
Separated Inertial Frame 
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y or t

x

z Inertial Coordinate System S
Acceleration Experiment A

An accelerating ball experiment A is theoretically 
conducted on coordinate system S. When compared to a 
different acceleration experiment B on  system S', the 
comparison demonstrates that Newton’s laws operate in 
the same way (covariantly) on each spacially separated 
inertial system. [Note: The force F is the same (5 
Newtons)  in both experiments, but the mass changes 
from 1 to 5, so the acceleration changes from 5 to 1.]

y' or t'

x'

z' Inertial Coordinate System S'
Acceleration Experiment B

A different accelerating ball experiment B is 
theoretically conducted on coordinate system S', 
where the ball has 5 times the mass m. When 
compared to the coordinates of spacially separated 
system S, it demonstrates that the accelerated 
motions in both experiments are algebraically 
covariant, and they vary in such a way that 
Newton’s second law remains algebraically 
invariant (F = ma) in both inertial frames.

vvt

Figure 14.2  Lange’s Inertial Reference Frames and 
Different Covariant Acceleration 
Events on Each Inertial Frame are 
Measured and Compared 
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Chapter 15 

CONTRACTION THEORIES OF FITZGERALD, LORENTZ AND EINSTEIN 

Fitzgerald (in 1889), Lorentz (in 1895), and later Einstein attempted to explain 
Michelson’s paradoxical null results with a radical ad hoc hypothesis.  The 
hypothesis was that a material body (i.e. the longitudinal arm of Michelson’s 
apparatus) physically contracts, or becomes shorter, in the direction of its 
velocity through the stationary ether.  This theoretical contraction of distance 
could hypothetically explain the missing time interval for light to propagate in the 
M & M experiments, and therefore could theoretically explain Michelson’s null 
results.  But it turns out that Fitzgerald’s and Lorentz’s two very different 
mathematical contraction factors were both impossible absolute concepts, and 
so was Einstein’s similar contraction “solution.”   

After the null results of the Michelson and Morley experiment were published in 

1887, the various theories concerning the interactions between ether, the velocity of 

light and the motions of matter reached a critical impasse.  No single theory could 

consistently explain the results, implications, contradictions, conflicts and paradoxes of 

numerous experiments and other theories  (Chart 15.1).  The door appeared to be wide 

open for someone to attempt to devise a new theory that would resolve all of these 

conflicts  (Bergmann, pp. 26 – 27). 

A. Fitzgerald’s Contraction Theory

In May 1889, Irish physicist George F. Fitzgerald (1851 – 1901), largely in an 

attempt to defend the existence of stationary ether as a fixed reference frame at rest in 

space, proposed a radical explanation for Michelson’s paradoxical null result in a letter 

to the editors of Science Newspaper.  Such letter states, as follows: 

“I have read with much interest Messrs. Michelson and Morley’s wonderfully 
delicate experiment attempting to decide the important question as to how far 
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the ether is carried along by the earth.1 

“I would suggest that almost the only hypothesis that can reconcile this [null 
result] is that the length of material bodies changes [contracts], according as 
they are moving through the ether or across it, by an amount depending on 
the square of the ratio of their velocity to that of light”2  (Fitzgerald, Science 
Newspaper, Vol. XIII, No. 328, 1889, p. 390).  

Although Fitzgerald referred to the 1887 M & M experiment, his contraction 

explanation is more applicable to Michelson’s 1881 experiment.  In 1881, Michelson was 

attempting to detect a fringe shift equal to 10% of a wavelength, which according to 

Maxwell and Michelson should require a degree of precision to detect equal to 
𝑣2

𝑐2
.  

Whereas in 1887, Michelson was attempting to detect an even smaller fringe shift equal 

to only 4% of a wavelength, which might require an even greater degree of precision to 

detect  (Chapter 9).  The magnitude of contraction that Fitzgerald was conjecturing was 

equivalent to 
𝑣2

𝑐2
 at v = 30 km/s.  This was the same ratio of magnitude that Maxwell 

suggested in his 1879 letter for a theoretical increase in the time interval of propagating 

light, and which Michelson was attempting to detect in his 1881 experiment. 

In effect, Fitzgerald hypothesized that if the length of every material object (i.e. 

the Earth) physically “contracts” or becomes shorter in the absolute direction of its 

1 Here Fitzgerald is referring to M & M’s attempted explanation of their 1887 null result, vis. if the Earth 
dragged or carried the ether along with it (called “ether drag”) then this could theoretically explain why 

the motion of the Earth relative to the dragged along ether and the resulting difference in the time 

interval of propagating light (in the ether) was not detected by M & M.  The theory was that if the moving 

Earth was at rest relative to the dragged along ether, then there would be no increased time interval of 

propagating light relative to the ether that could be detected by any method.  But, by 1889, this ether 

drag hypothesis had been substantially repudiated by M & M and others. 
2 Fitzgerald, like almost every scientist since 1887, believed that the light ray in the M & M experiment 
propagated over a greater distance/time interval in the direction of the Earth’s solar orbital motion (refer 

to Chapters 10 and 12).
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absolute motion through the stationary ether, then every observer sharing the same 

motion of the shortened Earth (including Michelson, Morley, and the longitudinal arm of 

their apparatus) would also proportionally physically contract3  (Born, pp. 219, 220).  

According to Fitzgerald, these physical contractions of distance would in turn 

proportionally reduce the time interval which light had to propagate at its transmission 

velocity of c to and fro along the linearly contracted longitudinal arm of the apparatus, 

and in the direction of the Earth’s solar orbital velocity  (see Figures 15.2 and 15.3).  A 

priori, the amount of this conjectured hypothetical contraction was just sufficient to 

mathematically compensate for the “undetected time interval” in Michelson’s 

experiments. (Einstein, Relativity, p. 59). 

  What an amazing coincidence! 

B. Lorentz’s Contraction Theory

Several years later, in 1892 – 1893 and again in 1895, Lorentz also devised an ad 

hoc contraction hypothesis similar to Fitzgerald’s, which he likewise hoped could 

theoretically save the concept of stationary ether.4  Lorentz’s 1895 treatise concerned 

both his theory of the electron, and the first order “ether drag” light experiments 

referred to in his final chapter of such treatise, entitled:  “Experimental Results Which 

3 A priori, the contraction could not be measured by the observers themselves, because their measuring 
rods would also shrink in the same proportion as the longitudinal arm of Michelson’s apparatus, as would 

everything else on Earth  (Lorentz, 1895 [Dover, 1952, p. 6]; D’Abro, 1950, p. 132). 
4 In 1892-3 Lorentz wrote:  “this experiment [Michelson and Morley] has been puzzling me for a long time, 
and in the end I have been able to think of only one means of reconciling its result with Fresnel’s theory”  

(Miller, p. 28).  Lorentz then suggested a contraction of matter hypothesis similar to his later 1895 

hypothesis  (Ibid, pp. 28 – 29).  Fresnel’s early 19th century theory was that ether is absolutely at rest in 

space, and the Earth moving through the ether partially drags the ether along with it  (Lorentz, 1921, p. 

793).
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Cannot be Accounted for Without Further Ado”  (Goldberg, p. 96).  The title of this final 

chapter (which described Lorentz’s contraction hypothesis in detail) was later changed 

to “Michelson’s Interference Experiment,” and in it Lorentz briefly referred to 

Fitzgerald’s somewhat different contraction hypothesis5  (Lorentz, 1895 [Dover, 1952, p. 

4]).   

It is important to realize that Lorentz’s mathematical contraction factor, √1 −
𝑣2

𝑐2
, 

resulted in different magnitudes of contraction than Fitzgerald’s contraction factor (
𝑣2

𝑐2
), 

because Lorentz was attempting to explain Michelson’s 1887 experiment with Morley, 

which was attempting to detect a fringe shift equal to 4% of a wavelength, and its null 

result.6 Whereas Fitzgerald, as previously mentioned, was apparently attempting to 

explain away the null result of Michelson’s somewhat different 1881 experiment (which 

attempted to detect a theoretically larger fringe shift equal to 10% of a wavelength).   

It is also important to realize that both Fitzgerald (in 1889) and Lorentz (in 1892 

and 1895) were only attempting to justify Michelson’s specific null results with a specific 

magnitude of contraction at the absolute solar orbital velocity of 30 km/s and in the 

absolute solar orbital direction of such velocity.7 At any different or greater theoretical 

velocities their theories totally break down.  In any event, the two different theories and 

5 Lorentz wrote and acknowledged that a contraction hypothesis “has also occurred to Fitzgerald”  
(Lorentz, 1895 [Dover, 1952, p. 4]).  Lorentz also gave Fitzgerald some credit in his follow-up 1904 paper, 

to wit:  “The negative result of [Michelson’s experiments] has led Fitzgerald and myself to the conclusion 

that the dimensions of solid bodies are slightly altered by their motion through the ether”  (Lorentz, 1904 

[Dover, 1952, p. 11]).   
6 In their 1887 experiment, M & M were assuming an angular path for the light ray, which resulted in their 
attempting to detect a theoretically smaller fringe shift equal to only 4% of a wavelength.
7 “This Lorentz-FitzGerald contraction hypothesis was a hypothesis formulated ad hoc for the sole 

purpose of explaining the null result of Michelson’s experiment”  (D’Abro, 1950, p. 132).
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their two different magnitudes of contraction directly contradict each other  (Chart 

15.4 and Figure 15.5).  All of these theoretical contractions could only a priori result 

with respect to stationary ether, which we now know does not exist.  Therefore, such 

contractions were completely meaningless. 

After describing both of Michelson’s experiments in some detail in his 1895 final 

contraction chapter, Lorentz focused only on the M & M 1887 experiment.  He 

concluded that the time it takes for a pencil of light to propagate to and fro in M & M’s 

apparatus from the light source to the longitudinal reflecting mirror and back to the 

beam splitter in the direction of the Earth’s absolute solar orbital motion is “longer than 

the time which the other pencil8 takes to complete its journey by Lv2/c2”9  (Lorentz, 

1895 [Dover, 1952, p. 5]).  Lorentz asserted that this result follows from Maxwell’s 

conclusion, that “…the time required by a ray of light to travel from a point A to a point 

B and back to A must vary when the two points together undergo a displacement…” 

with respect to the ether at rest in space10  (Ibid, p. 3; Figure 9.1).  But (continued 

Lorentz’s theoretical conjectures): 

“If we assume the arm which lies in the direction of the Earth’s motion to be 
shorter than the other by ½Lv2/c2…then the result of the Michelson experiment 
is explained completely”  (Ibid., p. 5). 

“The shortening of the one diameter of the Earth would amount to about 6.5 

8 A priori the other transverse pencil of light was propagating to and fro in the direction perpendicular to 
the solar orbital motion of the Earth  (Figures 9.6A and 9.7). 
9 Where L is the equal length of each arm of the apparatus theoretically at rest in the ether (this length, of 
course, does not exist); v is the solar orbital velocity of the Earth at 30 km/s, and c is the transmission 

velocity of light.   
10 Even in 1921, Lorentz repeated this conclusion:  “If we adopt Fresnel’s theory of a stationary aether, 
supposing also that a material system can have a uniform translation with constant velocity v  without 

changing its dimensions, we must surely expect the result that was predicted by Maxwell”  (Lorentz, 1921, 
p. 793).
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cm.11 The length of a meter rod would change, when moved from one principal
position into the other, by about 1/200 micron.12…Revolving the apparatus we
should perceive no displacement of the fringes”  (Ibid, p. 6).

Based on Lorentz’s above conjectures and rationalizations, we must ask the 

question:  What was the longitudinal arm of the M & M apparatus shorter than?  

According to Lorentz and the ether theory, it was shorter than the length L of the 

transverse arm that was not oriented in the direction of motion and thus remained at 

the same length as if it were at rest in the ether  (Lorentz, 1895 [Dover, 1952, p. 5]).  

This arbitrary concept was sometimes called the “rest length” of matter in Lorentz’s and 

other related theories, and mathematically it had a designated magnitude of 1.  But of 

course we now know that this concept of absolute “rest length” was a myth.  It was an 

impossible absolute concept, because there is no ether and there is no such thing as the 

absolute rest of a material object  (Einstein, 1905d [Dover, 1952, p. 37]).  It follows that 

there could be no contraction of a “rest length” that does not exist, and there could be 

no comparative measurement with respect to something that does not exist.  Therefore, 

Lorentz’s contraction concept and his mathematical contraction factor were 

meaningless. 

How did Lorentz explain the physical method by which each rotating arm 

became shorter than the other in the direction of the Earth’s solar orbital motion? 

“One would have to imagine that the motion of a solid body…through the resting 
ether exerts upon the dimensions of that body an influence which varies 
according to the orientation of the body with respect to the direction of motion”  

11 Lorentz’s theory asserts that as the Earth daily rotates 90º on its axis, the side in the direction of its 

solar orbital motion continually contracts, and thereafter expands.   
12 “One could hardly hope for success in trying to perceive such small quantities except by means of an 

interference method”  (Lorentz, 1895 [Dover, 1952, p. 6]).
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(Lorentz, 1895 [Dover, 1952, p. 5]). 

As Born points out:  “The contraction hypothesis seems…almost absurd—because the 

contraction is not a consequence of any forces but appears only as a companion 

circumstance to motion”  (Born, p. 220).  In other words, it was merely an ad hoc 

hypothesis of the imagination without any physical justification.  Lorentz also had an 

imaginary answer for Born’s criticism.  He imagined in classic ad hoc fashion that 

“molecular forces are also transmitted through the ether” which change the dimensions 

of the atoms in a solid body (i.e. the Earth and Michelson’s apparatus) and cause it to be 

contracted in the direction of its motion through the ether  (Ibid, p. 6). 

Lorentz never stated a viable theory for what physically caused his hypothetical 

contraction, as Einstein later pointed out:  “this key hypothesis, …is not justifiable by any 

electrodynamical facts…”  (Einstein, Relativity, p. 57).  In other words, Lorentz’s 

contraction hypothesis and his mathematical contraction factor served Lorentz’s 

theoretical agenda, but they were completely unjustifiable empirically and resulted 

solely from his imagination.   

C. Einstein’s Contraction ‘Solution’

As we pointed out in Chapter 10, Einstein (in his 1916 book, Relativity) described 

and agreed with Maxwell’s 1879 and Lorentz’s 1895 false absolute assumptions 

concerning ether that resulted in M & M’s paradoxical null results.  Einstein also 

summarized and confirmed Michelson’s false absolute hypotheses and experiments, 

and described the resulting paradox, as follows: 

“Imagine two mirrors so arranged on a rigid body that the reflecting surfaces 
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face each other.  A ray of light requires a perfectly definite time T to pass from 
one mirror to the other and back again, if the whole system be at rest with 
respect to the aether.  It is found by calculation, however, that a slightly different 
time T´ is required for this process, if the body, together with the mirrors, be 
moving relatively to the aether.  And yet another point: it is shown by calculation 
that for a given velocity v with reference to the aether, this time T´ is different 
when the body is moving perpendicularly to the planes of the mirrors from that 
resulting when the motion is parallel to these planes.13  Although the estimated 
difference between these two times is exceedingly small, Michelson and Morley 
performed an experiment involving interference in which this difference should 
have been clearly detectable.  But the experiment gave a negative result – a fact 
very perplexing to physicists14  (Einstein, Relativity, pp. 58 – 59). 

Einstein needed the concept of stationary ether for his Special Theory in order to 

describe the false assumptions of everyone, the impossible expectations of the scientific 

community, and the bewildering absolute M & M paradox which desperately needed an 

explanation…even though he postulated on the same page of Relativity (p. 59) that 

absolute rest and stationary ether could not exist.  Again, the reason for Einstein’s need 

was that his Special Theory provided a false mathematical solution for Michelson’s 

paradox, which Einstein and his followers would later claim was an experimental 

confirmation for his Special Theory  (Resnick, 1968, p. 37 and Chapter 22F).   

The first theoretical “definite” time interval described by Einstein assumes that 

the Earth and Michelson’s apparatus could be absolutely at rest in the stationary ether.  

It is from this absolutely stationary reference frame that Einstein asserts:  “a ray of light 

requires a perfectly definite time T to pass from one mirror to the other and back again” 

(Einstein, Relativity, pp. 58-59).  The second theoretical time interval is also described by 

13 See Figure 10.1 for these calculations mentioned by Einstein. 
14 This paragraph demonstrates that (even in 1916) Einstein was operating and agreeing with some of the 

same false absolute mindsets as the rest of the scientific community.
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Einstein with reference to the absolutely stationary frame of ether.15 

After Einstein described Michelson’s paradoxical null result, he went on to 

conjecture that: 

“Lorentz and Fitzgerald rescued the [ether] theory16 from this difficulty 
[Michelson’s paradoxical null results] by assuming that the motion of the body 
relative to the aether produces a contraction being just sufficient to compensate 
for the difference in time…[T]his solution of the difficulty was the right one” 
(Einstein, Relativity, p. 59). 

The above described absolute mindset concerning the detectability of such 

difference in absolute time intervals, reinforced by Einstein’s conjecture and conclusion 

that such “difference should have been clearly detectable” by Michelson and Morley 

(Einstein, Relativity, p. 59), lingers on even into the twenty-first century.  It was also 

further reinforced by Einstein’s conjecture and conclusion that the proposed contraction 

solution for the M & M paradox presented by Lorentz and Fitzgerald “was the right one”  

(Ibid, p. 59).   

In Chapter 16 of his book Relativity, Einstein at first selectively adopted the 

concept of stationary ether in order to further his scientific agenda.  That is, in order to 

describe the theoretical absolute difference in time intervals, Michelson’s paradoxical 

null result, and the Fitzgerald/Lorentz contraction theory to explain it, so as to 

theoretically and mathematically “save” Maxwell’s theory of the constant velocity of 

15 Without these impossible measurements with respect to stationary ether, the calculations derived from 
Figure 10.1 could not occur. 
16 Lorentz and Fitzgerald were attempting to save the ether theory with their contraction concepts, 
whereas Einstein was attempting to save “Maxwell’s theory and equations for the constant velocity of 

light at c ” with his somewhat different contraction concept.  Nevertheless, Maxwell’s theory and 

equations for the velocity of light did not need saving by Einstein’s “contraction of matter theory” 

contained in his Special Theory, as we shall learn in Part II of this treatise. 
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light at c.17  Then, Einstein immediately contradicted himself on the same page 

of Relativity by stating that according to his theory of relativity: 

“There is no such thing as a “specially favored” (unique) coordinate system 
to occasion the introduction of the aether-idea…”18  (Ibid, p. 59). 

Next, Einstein claimed that such contraction did not really result from the ether 

or motion per se.  According to Einstein:   “the prime factor involved in this contraction 

we find was [not] the motion itself [or the motion with respect to the ether, but 

rather]…the motion with respect to the body of reference chosen in the particular 

case…”  (Einstein, Relativity, pp. 59 – 60).  In effect, according to Einstein, such 

contraction of Michelson’s apparatus resulted from the “relative motion” of the Earth 

and a mentally chosen reference body, all at a distance.19  This absurd and artificial idea 

was Einstein’s attempted relative mathematical “solution” for Michelson’s absolute 

physical and empirical paradox.   

It turned out that Einstein, in the above paragraph, was actually referring to his 

theoretical coordinate measurement and his “illusion of a contraction” of distance, 

which could theoretically occur in 1905 because at that time the coordinates for both 

ends of a moving rod could not simultaneously be measured by a human observer.  This 

subject of an artificial coordinate measurement and an “illusion of contraction” of 

distance results from Einstein’s concepts of relativistic kinematics.  In Chapters 26 and 

17 The reader will only fully understand what all of this means after reading Chapters 19 through 28. 
18 Is it either reasonable or convincing to assert the concept of stationary ether for one set of purposes 

and then deny it for another purpose (his Special Theory) on the same page?  Of course not. 
19 Einstein never explained the physical process for how this mental contraction “action at a distance” 

occurs.
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28, we will fully discuss Einstein’s ridiculous concepts of relativistic kinematics, and we 

will demonstrate them to be ad hoc, arbitrary, invalid and completely meaningless.   

In effect, Einstein’s “solution” for the M & M paradox asserted that there was a 

contraction of Michelson’s apparatus in the direction of motion, but that such 

contraction was only caused by the method of coordinate measurement which he 

employed.20  Einstein finally asserted that: 

“for a co-ordinate system moving with the earth the mirror system of Michelson 
and Morley is not shortened, but it is shortened for a co-ordinate system which 
is at rest relatively to the sun”  (Einstein, Relativity, p. 60). 

In Einstein’s so-called “relative solution” the Sun takes the place of the stationary ether 

at rest in Newton’s absolute space, so that Figures 9.1, 9.2, 9.5, and 10.1 can 

theoretically remain applicable with respect to the relatively stationary Sun.  Thus, 

Einstein’s solution of perception and coordinate measurement and its illusions of a 

contraction remain nothing more than an ad hoc solution of desperation just like those 

of Fitzgerald and Lorentz.21 

In Einstein’s so-called “relative solution” he was claiming that his artificial 

method for coordinate measurements results in a mathematical illusion of contraction, 

and that this illusion explains the physical and empirical M & M null results.  As 

Einstein’s follower Resnick confirms,  “No actual shrinkage is implied, [there is] merely a 

20 This assertion, of course, ignores the fact that Michelson was not measuring anything with coordinates 
but rather with his interferometer, and that he was only attempting to detect a change in relative light 

wave phases (a fringe shift), not a contraction of matter. 
21 Einstein’s attempted coordinate solution of perception was very similar to his example of relative 
perception described in our Chapter 3, where a rock falling from a moving train appears to a man on the 

train to fall straight down with respect to a system of coordinates attached to the train, but relative to the 

stationary system of coordinates attached to the embankment it appears to the man on the embankment 

to fall with a parabolic motion  (see Figures 3.5 and 5.1). 
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difference in measured results”  (Resnick, 1992, p. 472).  But, on the contrary, any 

contraction of Michelson’s apparatus would have to be an “actual physical contraction” 

in order to explain the M & M paradox.  Without a physical contraction of distance there 

could be no physical and empirical explanation for the missing interval of time which 

was equivalent to the assumed greater distance. 

D. Fitzgerald’s, Lorentz’s and Einstein’s ad hoc mathematical contraction
theories are meaningless.

Referring to Lorentz’s and Fitzgerald’s contraction hypothesis, Einstein 

acknowledged,  “this ad hoc postulate appeared to be only an artificial means of saving 

the [ether] theory”  (Einstein, 1907 [Collected Papers, Vol. 2, p. 253]).  Einstein was 

right.  Nevertheless, Einstein claimed in 1916 that Lorentz’s artificial and unjustifiable ad 

hoc hypothesis provides us with the same mathematical law of motion as Einstein 

asserted in his Special Theory of Relativity; the purported difference being that Special 

Relativity does not require “any special hypothesis whatsoever as to the structure and 

behavior of the electron” 22 (Einstein, Relativity, p. 57).  In Einstein’s Special Theory, the 

contraction does not occur with respect to the ether, but rather “with respect to the 

body of reference chosen in the particular case…,” i.e. the Sun23  (Einstein, Relativity, pp. 

59 – 60).  This ad hoc conjecture was Einstein’s sole explanation for the M & M null 

result.   

22 Contrary to the implications from Einstein’s assertions, as we shall demonstrate in later chapters, 

Einstein’s Special Theory of Relativity does require numerous other special and ad hoc hypotheses. 
23 Here, Einstein is claiming that his illusion of a contraction was merely a result of his method of 
measurement  (see Chapter 28).  But how could an illusion of a contraction explain the empirical M & M 

null result?  It could not.  In order to explain the M & M null result with a contraction, the theoretical 

contraction must be physical  (Figure 15.2). 
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Do the above attempted distinctions, rationales and conjectures by Einstein 

convince anyone? 24  The only way that Einstein’s contraction theory could even 

theoretically work as an explanation for Michelson’s null results, would be based on the 

ether theory where the absolute velocity of the Earth through space is exactly 30 km/s.  

But Einstein rejected the ether theory as invalid.  Therefore, he also rejected his own 

contraction theory or solution. 

Folsing described Lorentz’s theory as follows.  “In the artificial and contrived 

Lorentzian hypothesis, contraction had been invented solely for the interpretation of 

the Michelson experiment…”  (Folsing, p. 219).  Arthur Miller described Lorentz’s 

hypothesis of the contraction of matter based on velocity as “clearly a physics of 

desperation”  (Miller, p. 28).  If Lorentz’s contraction hypothesis was artificial, contrived, 

and a physics of desperation, how can Einstein’s very similar contraction of matter 

theory (which uses exactly the same mathematics and ether computations) be logically 

rationalized to be any different?  It cannot 

At the end of his 1895 paper, Lorentz set forth a contraction factor,√1 −
𝑣2

𝑐2
 , and 

a contraction ratio that described his contraction hypothesis: 

“[the] effect [is] a shortening in the direction of motion in the proportion of 1 to 

√1 −
𝑣2

𝑐2
 …”  (Lorentz, 1895 [Dover, 1952, p. 7]).

24 How could Michelson’s apparatus physically contract at a distance relative to the Sun (its body of 
reference chosen)?  Einstein never told us how this magic could occur.  If Michelson had chosen the core 

of the MW Galaxy as his body of reference (rather than the Sun), Michelson’s apparatus would 

theoretically have physically contracted seven times as much (because this relative velocity of the Earth 

would be 225 km/s, not 30 km/s)?  According to Einstein’s Special Theory, a priori it would.  If it did, how 

could this much greater contraction explain the much less contraction needed to explain the unique M & 

M null result?  It could not.
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Again, the whole number 1 in Lorentz’s theory refers to the uncontracted rest length of 

matter (i.e. Michelson’s longitudinal arm) at rest in the stationary ether.  In turn, 

Lorentz’s factor √1 −
𝑣2

𝑐2
 represented the theoretically contracted longitudinal arm in 

Michelson’s 1887 experiment that was necessary to explain the missing theoretical 

difference in the time intervals of light propagation assumed by Maxwell, Michelson, 

Lorentz, and Einstein.  All of these are artificial absolute concepts.   

If the absolute velocity of the Earth (v) remains zero, then the square root of 1 

minus zero remains 1, and there is no contraction.  According to the ether theory, the 

only way that this could theoretically happen was if the Earth remained at rest in 

stationary ether.  On the other hand, if the absolute theoretical velocity (v) of the Earth 

through space is exactly 30 km/s, as Maxwell, Michelson, Lorentz, Fitzgerald, and 

Einstein assumed, then the above factor produces a mathematical contraction of the 

length of the longitudinal arm exactly necessary to explain the null result of the M & M 

experiment.  Another fascinating coincidence! 

But if the velocity (absolute or relative) of the Earth is 225 km/s, or 310 km/s, or 

455 km/s, or any other relative velocity (as we now know it to be), then the null result of 

the M & M experiment is not explained.  Why?  Because the longitudinal arm would 

theoretically contract much more than the exact amount necessary to explain the 

missing time interval in the M & M experiment, and such much shorter distance for light 

to propagate would a priori produce a large fringe shift (possibly equal to 100% of a 

wavelength).  None of these contraction theories explain Michelson’s null results, nor 

make any sense. 
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How did Lorentz arrive at the contraction magnitude of 1:√1 −
𝑣2

𝑐2
 or his 

contraction hypothesis?  Goldberg concludes that Lorentz merely backed into his 

contraction factor by adopting a ratio which would a priori exactly compensate for the 

difference in time intervals which M & M assumed but failed to detect in 1887.  Thus, 

Lorentz’s contraction factor was arbitrarily designed only for the specific purpose of 

explaining the unique M & M null result at v = 30 km/s.  As Goldberg put it: 

“In…his 1895 monograph, [Lorentz] did not rationalize or justify [his contraction 
factors].  He did not derive them.  He seems to have worked backwards in order 
to determine what…would be necessary…”  (Goldberg, p. 99). 

As should be obvious, Lorentz’s 1895 contraction factor and contraction ratio 

results in a very different progression of numbers (Chart 15.4C) and graphical depiction 

thereof (Figure 15.5) than Fitzgerald’s contraction ratio 
𝑣
2

𝑐2
   (Chart 15.4B).  When these 

two different contraction factors and their numerical computations are plotted on a 

graph, Fitzgerald’s velocity and contraction values correlate exactly with his theory 

(Figure 15.3), but they do not correlate with Lorentz’s values  (see Figure 15.5).  Let us 

again describe the theoretical reasons for these different values. 

How did Fitzgerald arrive at the contraction magnitude of 
𝑣2

𝑐2
 for his contraction

hypothesis?  He obviously adopted the identical magnitude that Maxwell had suggested 

in his 1879 letter for the difference in time intervals which light must theoretically 

propagate to and fro in the direction of the Earth’s absolute solar orbital motion relative 

to the stationary ether:  
𝑣2

𝑐2 (Chart 15.4B).  For Michelson, 
𝑣
2

𝑐2
 represented the theoretical 

magnitude of the difference in time interval for a light ray to propagate a certain 
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distance in the direction of the Earth’s solar orbital velocity (30 km/s), as compared to 

the time interval for such light ray to propagate the same distance in a direction 

perpendicular to such solar orbital velocity…a ratio of 1 to 100,000,000.  However, the 

null result of the M & M experiment empirically implied that such theoretical difference 

in time intervals did not exist.  Therefore, for Fitzgerald, 
𝑣2

𝑐2
  represented the theoretical 

contraction in distance of the longitudinal arm in Michelson’s 1881 experiment that 

would be necessary to explain such missing theoretical difference in time intervals. 

On the other hand, Lorentz arrived at a contraction factor of √1 −
𝑣2

𝑐2
 , which 

produced a smaller theoretical contraction of matter than Fitzgerald’s contraction 

factor.  What is the reason behind these two very different contraction ratios?  The 

obvious reason is that Fitzgerald was attempting to explain away a specific larger 

theoretical difference in time intervals, and Lorentz was attempting to explain away a 

different smaller specific difference in time intervals.  The theoretical time interval 

difference that Fitzgerald was trying to explain away in Michelson’s 1881 experiment 

was equivalent to 10% of a wavelength.  Whereas, the smaller theoretical time interval 

difference which Lorentz was attempting to explain away in M & M’s 1887 experiment 

was equivalent to only 4% of a wavelength.25   

Again, what was the reason for these theoretical differences in specific time 

intervals?  Remember that the primary reason that Michelson had decided to undertake 

a second experiment with Morley in 1887 was that he believed his 1881 calculation for 

25 Their different algebraic factors were an obvious ad hoc attempt to explain away a different specific 

difference in time intervals. 
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the specific difference in time intervals was wrong  (Chapter 9).  In 1887, Michelson 

assumed that the perpendicular mirror in his apparatus was also displacing from the 

stationary ether therefore the perpendicular light pencil was also propagating at an 

angle relative to the direction of the Earth’s solar orbital motion (Figure 9.5), rather than 

strictly perpendicularly relative thereto  (Figures 9.6A and 9.7).  This greater angular 

distance of propagation resulted in only 40% of the theoretical specific time interval 

difference which needed to be detected in his 1881 experiment  (M & M, 1887, pp. 334 

– 336;  Figure 10.1).  Remember also that in Chapter 9, we dismissed this arbitrary

hypothesis as nonsense, because a light ray has no mass and therefore is not subject to 

the lateral inertial motion of the Earth. 

This invalid concept of the perpendicular light pencil propagating farther at an 

angle, and the theoretical blunder by M & M in conceiving it, was incorporated into 

Lorentz’s contraction hypotheses and his mathematical contraction factor which 

attempted to explain why such smaller specific difference in time intervals was not 

detected by M & M. 26 Lorentz’s hopelessly flawed contraction factor, √1 −
𝑣

2

𝑐2
 , was also 

incorporated into his 1904 Lorentz transformation equations, which we shall discuss in 

Chapter 16.  These hopelessly flawed Lorentz transformation equations were in turn 

adopted by Einstein in 1905 as the mathematical foundation for his Special Theory  ( 

Einstein, Relativity, Chapter 11 entitled “The Lorentz Transformation,” pp. 34 – 39; and 

26 The fact that Lorentz’s contraction hypothesis was even more ad hoc and more absurd than Fitzgerald’s 

does not lend any credence to Fitzgerald’s hypothesis.  Both contraction concepts were ridiculous, ad hoc, 

artificial, and completely invalid, as Folsing, Miller and even Einstein pointed out. 
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our Chapter 27, infra).  Aside from all of its many other problems, which we shall 

describe in later chapters, Einstein’s Lorentz transformation equations and his Special 

Theory based thereon can have no validity for the simple reasons described above.  The 

Lorentz transformation was completely ad hoc, artificial, arbitrary and meaningless.  

How can any theory based on it have any real or justifiable meaning?  It cannot! 

It also turns out that the algebraic factor which Lorentz adopted in 1895 to 

explain the paradoxical null result of the 1887 M & M experiment, √1 −
𝑣2

𝑐2
 , is merely a 

special application of the more general algebraic factor √1 −
𝑥2

𝑦2
 , which basically 

describes the quarter arc of a circle  (Figure 15.6).  How can the algebraic description of 

the quarter arc of a circle have any real meaning as the foundational basis for Einstein’s 

Special Theory?   

When Lorentz applied this special case factor √1 −
𝑣2

𝑐2
 to explain the specific null 

result of the 1887 M & M experiment (where the Earth is moving at 30 km/s), he also 

implied that matter in general contracts progressively in the direction of motion in 

increments of v2, from a velocity equal to 0% of c2 to a velocity equal to 100% of c2 

(Chart 15.4C and Figure 15.5), in the same manner as the circular arc described by 

√1 −
𝑥2

𝑦2
on Figure 15.6.  Mathematically, this appeared to work because a priori the 

increase in the time interval of light propagating along the progressively displacing 

longitudinal arm of the M & M apparatus at ever increasing velocities, as compared to 

the time interval of light propagating at an angle along the transverse arm, was exactly 
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compensated for by such progressively increasing contraction of length (distance) of the 

longitudinal arm  (Einstein, Relativity, p. 59).  In other words, the distance/time interval 

for a light ray at c to propagate a progressively greater contracted distance in the 

longitudinal direction of motion, and to propagate an unchanging distance in a direction 

substantially transverse to such motion, would be exactly the same  (Figure 15.3).  

Therefore, a priori, no fringe shift for Michelson would result. 

At the solar orbital velocity of the Earth (30 km/s) a miniscule difference in the 

time interval (shown just to the right of zero on Figure 15.5) could not be visually 

detected by Michelson.  It could only theoretically be detected by the fringe shift of 

interfering light waves in an interferometer.  Because this method did not detect the 

expected difference in the assumed time intervals, Fitzgerald suggested that almost the 

only hypothesis that could reconcile Michelson’s 1881 null result was his contraction of 

matter theory  (Fitzgerald, Science Newspaper, Vol. XIII, No. 378, 1889, p. 390).  

However, as we discussed in Chapters 10 and 12, now other much more viable 

hypotheses and explanations do exist. 

What theoretically happens at the other end of Lorentz’s circular “arc of 

contractions,” when the theoretical velocity of Michelson’s apparatus equals or almost 

equals the velocity of light:  v2 = c2?  According to the mathematical contraction factors 

of Fitzgerald, Lorentz, and Einstein, the longitudinal arm of the apparatus contracts to 

zero length; Michelson, his apparatus, and the Earth also contract to zero length and 

become one dimensional, but the transverse arm of the apparatus remains 

uncontracted at ‘rest length’  (see Einstein, Relativity, p. 41).  If this zero length 
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apparatus is then somehow rotated through 90º, a priori the former transverse arm at 

rest length will immediately contract to zero length and the former longitudinal arm will 

immediately spring back from zero length to its uncontracted rest length.  All of such 

mathematical contraction theories obviously cannot withstand their logical maximum 

extensions. 

Numerous supporters of Einstein and other scientists have tried to explain 

and/or justify these ridiculous contraction hypotheses, apparently in order to support 

Einstein’s Special Theory and his contraction measurements.  For example, here are 

several quotes:  “In the Michelson – Morley experiment, the arm of the interferometer 

in the direction of motion would shrink enough to compensate for the otherwise 

expected time difference for the round trip of light parallel and perpendicular to the 

direction of motion”  (Goldberg, p. 98).  “Every body which has the velocity v with 

respect to the ether contracts in the direction of motion by the fraction √1 −
𝑣2

𝑐2
 ” 

(Born, p. 220).  “The proposed contraction would exactly cancel the second-order effect 

[
𝑣2

𝑐2
] that had inspired the Michelson-Morley experiment”  (Hoffmann, 1983, p. 82).  All 

of these ad hoc attempted justifications are also meaningless. 

There is also another problem.  According to Fitzgerald, Lorentz, and Einstein, 

the M & M apparatus contracted in the direction of the Earth’s motion by a specific 

amount, “the amount of contraction being just sufficient to compensate for the 

difference in time”  (Einstein, Relativity, p. 59).  However, based on current knowledge 

of the universe, this concept requires us to ask the question:  What motion of the Earth 
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were they all referring to, and what was the specific amount of the contraction?  Was 

the motion of the Earth its solar orbital velocity of 30 km/s relative to the Sun, 225 km/s 

relative to the core of the MW Galaxy, 310 km/s relative to the Andromeda Galaxy, 450 

km/s relative to stars on the other side of the MW galaxy, or some other velocity?  If 

there is no absolute or single specific velocity of the Earth through space, how can there 

be a specific physical contraction of the apparatus exactly sufficient to compensate for 

it?  Michelson’s apparatus could not be physically contracting relative to a multitude of 

different specific magnitudes of velocity all at the same time.  By the same token, 

Michelson’s apparatus could not selectively choose just one relative velocity of the 

Earth (to the exclusion of all others) in order to decide what distance its longitudinal 

arm must contract27  (see Chapter 10B). 

Therefore, there can be no meaning nor validity to Fitzgerald’s, Lorentz’s and 

Einstein’s assertions that the dimensions of a rigid body (vis. the Earth and Michelson’s 

apparatus) physically contracts to a specific magnitude in its specific direction of its one 

specific velocity through space, or with respect to the non-existent ether  (Lorentz, 1904 

[Dover, 1952, pp. 11, 21, 28]).  Nor can there be any meaning or validity to Einstein’s 

assertions that the “difference in time” intervals “should have been clearly detectible” 

and that Lorentz’s contraction solution for the null result “was the right one” (Einstein, 

Relativity, pp. 58 – 59); or that such specific contraction occurs “with respect to the 

body of reference chosen in the particular case…”  (Ibid, p. 60).   

27 We now know that there is no one specific or absolute direction of the Earth’s motion through 

space, and that there is no one specific or absolute velocity of the Earth through space  (see Chapter

10). 
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Einstein tried to justify the Fitzgerald-Lorentz ether physical contraction concept 

as the correct explanation for the M & M null result paradox, so that he could claim the 

M & M null result as an experimental confirmation of his own similar contraction theory 

(see Chapter 36).  While at the same time, Einstein and his followers asserted that the 

contraction was not physical,28 but merely an illusion of Einstein’s method of 

measurement “with respect to the body of reference chosen in the particular case…”  

But Einstein can’t have it both ways.  He can’t have his illusionary theoretical cake and 

physically eat it too! 

It becomes patently obvious that Fitzgerald and Lorentz’s absolute contraction 

hypotheses make no sense whatsoever for any purpose.  They are both completely 

artificial and meaningless.  They were merely illogical mathematical myths of 

desperation asserted in an attempt to solve a mystifying empirical paradox and a 

scientific dilemma.29 Likewise, such myths of desperation cannot be selectively used by 

Einstein in an attempt to confirm his equally artificial contraction concept or his equally 

meaningless Special Theory. 

Aside from the completely ad hoc nature of Fitzgerald’s, Lorentz’s and Einstein’s 

contraction hypotheses, their forced, contrived and circular reasoning, and the other 

concerns already mentioned, there are two more major problems concerning these 

contraction hypotheses which need to be mentioned.  First, the false assumption that 

28 Remember Resnick’s statement:  “No actual shrinkage is implied, [rather there is] merely a difference 

in measured results”  (Resnick, 1992, p. 472).

29 Even though such contraction hypotheses were a clever and imaginative artificial mathematical fix 
(Gleiser, p. 194), they were still just invalid hypotheses on their face.  If a theory is based on false 

premises and is logically, empirically or theoretically invalid on its face, then no mathematical ratio or 

theoretical description of it can rescue such a theory or enhance its validity.  
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light must travel a greater distance in the direction of the Earth’s motions (upon which 

Einstein’s contraction was based) contradicts the second part of Einstein’s second 

fundamental postulate that light propagation on the surface of the Earth is independent 

of the Earth’s motion  (see Chapter 22F).  Second, there was really nothing for 

Fitzgerald, Lorentz and Einstein to attempt to explain.  Michelson’s experiments 

measured exactly what they were designed to measure:  the constant transmission 

velocity of light at c in all directions, regardless of the assumed motion or direction of 

its material terrestrial light source (real or imagined), and nothing else.30  The then 

widely accepted concept of ether turned out to be non-existent, thus no creative 

hypothesis could rescue it.  No physical terrestrial displacement of Michelson’s mirrors 

with respect to the ether was possible.  The relative motions of the Earth vis-à-vis an 

infinite number of other co-moving bodies floating in the Cosmos also turned out to be 

impossible to detect or measure, especially by Michelson’s interferometer method.  The 

paradox of Michelson’s null results was readily explainable on its face, without any 

contrived hypothesis concerning the contraction of matter  (Chapters 10, 11 and 12).  

Thus, Fitzgerald’s, Lorentz’s, and Einstein’s ad hoc mathematical “theories of 

desperation” were never even necessary.  They were all meaningless, unnecessary, and 

irrelevant to anything.  

30 Michelson’s null results were actually a confirmation of Maxwell’s theories and equations concerning 
the constant transmission velocity of light at c .  They merely added two other phrases to Maxwell’s 

concept of the constant transmission velocity of light at c:  “in all directions regardless of the motion of its 

source body,” and regardless of the relative motions of other bodies  (see Chapters 21 and 22). 
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Chart 15.1  Comparison of Experiments and Theories…and Their Assumed Ether Effects 

Experiment or Theory 
& Creator 

Date Assumed Ether Effect Other Results & Implications 

Galilean Relativity (Galileo) 1632 None 
Jupiter Moon Exp. (Roemer) 1676 None Light has a finite velocity 
Aberration of Starlight (Bradley) 1727 None Velocity of light is constant 
Arago’s Telescope Focus Exp. 1810 Partial ether drag The basis for Fresnel’s Ether Drag Coefficient 
Fresnel’s Stationary Ether 
Theory and Ether Drag Formula 

1818 Stationary ether; and partial 
or total ether drag 

Ether is normally absolutely at rest; but it can be dragged along 
by moving matter depending upon the index of refraction of the 
medium 

Doppler Effect of Light 1848 None Quantifies velocity of relative linear motion; strongly supported 
wave theory 

Light in a moving medium 
(Fizeau) 

1851 Partial ether drag 44% of the motion of water is imparted to the velocity of light 
propagating through it 

Maxwell’s EM Equations 1873 Written with respect to ether Light is a form of EM; transmission velocity of light is constant c 
relative to medium of ether in empty space 

Michelson Interferometer 1881 Ether does not exist Velocity of light is c in all directions; ether wind does not exist; 
all motion is relative  

Lange’s Relativity and  
Galilean Transformations 

1885 Stationary ether an absolute 
reference frame 

Because of the Galilean Addition of Velocities, the transmission 
velocity of light appears to mathematically vary from c – v to c 
+ v relative to moving objects.

Michelson & Morley 
Interferometer 

1887 Total ether drag or ether 
does not exist 

c is independent of motion of its source; the velocity of light is c 
in all directions; result cast further doubt on existence of ether 

Contraction Theory  
(Fitzgerald & Lorentz) 

1895 Ether contracts matter in 
the direction of motion 

Matter is contracted in the direction of motion through ether; 
attempted to defend ether hypothesis; tried to explain M & M 
results 

Lorentz Transformation 
Equations 

1904 Ether contracts matter in 
proportion to relative 
velocity 

Matter is contracted and time is dilated (expanded) 
proportionally to the velocity of matter; time is local; the 
theoretical and mathematical basis for Special Relativity 

Einstein’s Special Theory of 
Relativity 

1905 Ether is irrelevant (does not 
exist) 

Galilean transformation is modified so that the velocity of light 
is always a constant c in every inertial frame; tried to defend 
Maxwell’s equations and explain M & M null results 
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Fitzgerald and Lorentz were both staunch believers in the 
ether at rest hypothesis and sought to rescue the ether 
concept by explaining Michelson’s null results.

They speculated that if the length (BD) of the longitudinal 
arm of Michelson’s apparatus was physically contracted 
(shortened) in the direction of the Earth’s solar orbital 
motion (30 km/s) through the ether and became a new 
shorter length (BD'), then light would have less distance to 
propagate from B to D' and back to B, than when the 
apparatus was at rest in the ether. This, of course, was on 
its face an invalid absolute concept.

Since the time interval of propagation would also be 
proportionally shortened in the direction of such motion, 
then we would have “the amount of contraction being just 
sufficient to compensate for the difference in time.” 
(Einstein, Relativity, p. 59)  This imaginative theory 
mathematically explained why a greater time interval of 
propagation in the direction of the Earth’s motion was not 
detected by M & M in the form of a fringe shift.

But it turns out that Fitzgerald’s, Lorentz’s and Einstein’s 
wildly ad hoc conjectures were based on nothing more 
than imagination and their scientific agenda. 
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moving through the 
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Figure 15.2  The Fitzgerald-Lorentz Theoretical Contraction of 
Michelson’s Interferometer Apparatus
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The light source and the mirror M0 are at rest in the stationary ether and they are affixed to the surface of the Earth at a finite distance of 12 squares apart. Then 
we assume that they move in tandem to the right at 50% of c relative to the stationary ether and the Sun theoretically at rest in the ether. A priori the distance 
between them was now contracted to 9 squares.  A light ray leaves the terrestrial light source at point A0 and transmits at 100% of c toward the mirror at point 
M1. (Figure 15.3A) During such propagation, the mirror displaces from point M1 to point M2 due to such absolute solar orbital velocity of the Earth with respect 
to the stationary ether. (Figure 15.3B) The light ray contacts the mirror at point M2 after traveling 18 squares (from A0 to M2). The light ray then reflects from the 
mirror at M2 and begins to propagate back toward the light source. (Figure 15.3B) During such propagation, the light source and Michelson’s eye displace from 
point A0 to point A1 and thereafter to A2. 

When the light ray returns to the light source at A2 (Figure 15.3C) the light ray has traveled a total distance/time interval of 24 squares while the light source and 
the mirror have displaced in tandem 12 squares.  A decrease of 8 squares because of the contraction. Theoretically, if there had been no contraction, then the 
light ray would have traveled a total distance/time interval of 32 squares (see Figure 9.2). These were proportional to Einstein’s computations for a greater 
distance/time interval ‘difference,’ which he referred to in his book “Relativity” at pp. 58 - 59.

Figure 15.3  What A Priori Happens When a Light Ray Travels from Beam Splitter (A) to Reflecting Mirror (B) and
Back to (A) in the Direction of Motion of Michelson’s Longitudinal Arm Which Is Contracted

Figure 15.3A

Figure 15.3B

Figure 15.3C

surface of
the Earth

surface of
the Earth

surface of
the Earth

Direction of absolute solar orbital velocity of the Earth at 30 km/s around the Sun (shown at 50% of c for purposes of illustration) 
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Chart 15.4 
Algebraic Increments of Contraction Factors and Ratios

A B C D 
Velocity of 

matter 
Fitzgerald’s 

Contraction Ratio 
v2/c2 

 Lorentz Contraction 
Factor 

√1 – v2/c2

Lorentz Rest Length 
Uncontracted Factor 

1-√1 – v2/c2 
v as a % of c % of contraction 

of rest length 
% of contraction of 
rest length 

% of uncontracted 
rest length  

0% (rest) 0% 0% 100% 

1% 0.01 

5% 0.25 

10% 1.0 0.5013 99.4987 

15% 2.25 1.1315 98.8685 

20% 4.0 2.0205 97.9795 

30% 9.0 4.6061 95.3939 

40% 16.0 8.3485 91.6515 

50% 25.0 13.3975 86.6025 

60% 36.0 20.0000 80.0000 

70% 49.0 28.5858 71.4142 

80% 64.0 40.0000 60.0000 

90% 81.0 56.4111 43.5889 

95% 90.2500 68.7751 31.2249 

96% 92.1599 72.0000 28.0000 

97% 94.0900 75.6900 24.3100 

98% 96.0400 80.1003 19.8997 

99% 98.0100 85.8933 14.1067 

99.5% 99.0025 90.0126 9.9874 

99.9% 99.8001 95.5290 4.4710 

99.99% 99.9800 98.5858 1.4142 

99.999% 99.9980 99.5528 0.4472 

99.9999% 99.9998 99.8586 0.1414 

99.99999% 99.99998 99.9998 0.000019 
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Figure 15.5  Fitzgerald’s Contraction Ratio (v/c)2 Compared 
With Lorentz’s Contraction Factor √1 - v2/c2 
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The theoretically contracted M & M longitudinal arm depicted in Figure 15.3 is plotted at 
point A...a 25% contraction of the apparatus (matter) at its assumed velocity of 50% of c. 
This correlation is consistent with Fitzgerald’s contraction magnitude ratio of v2/c2.  

However, when the same values are plotted for the Lorentz’s contraction factor √1 - v2/c2, 
such contraction is located at B1 and such velocity at B2. Thus, Lorentz’s contraction factor 
shows no correlation with Fitzgerald’s contraction ratio, except when v = 0, or v = c.

The two contraction factors contradict each other.
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√1 - x2/y2 is a general algebraic factor which basically describes the moving radius and the 
ascending arc of a quarter of a circle. It also describes a finite quantity of x2 increments 
(i.e. 0 to 300,000 increments) progressively distributed in an arc from 0% of y2 to 100% of 
y2.  

It turns out that Lorentz’s contraction factor √1 - v2/c2 is merely a special application of the 
above general algebraic formula where the moving radius describes progressive 
increments of v2 from 0% of c2 to 100% of c2. In other words, it shows the theoretical percent 
of contraction of absolute rest length.  When √1 - v2/c2 is subtracted from 1 (absolute rest 
length) it shows the ‘percent of uncontracted absolute rest length;’ again as the descending 
arc of a quarter of a circle.

[Note:  Absolute rest length is an impossible absolute concept because there is no absolute rest of matter.]
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Figure 15.6  What Does Lorentz’s Contraction Factor √1 - v2/c2 
Really Describe?
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Chapter 16 

THE LORENTZ TRANSFORMATIONS AND POINCARÉ’S RELATIVITY 

By 1904, Lorentz had fully developed his theory of the electron and his modified 
concept of local time, and Poincaré had repeatedly mentioned his “principle of 
relativity” for all of physics (including the velocity of light at c).  They then 
collaborated to convert Lorentz’s 1895 transformation equations and contraction 
ratio into a radical new set of transformation equations for Lange’s abstract 
relativistic model of Galileo’s Relativity.  However, there were numerous 
problems with these so-called “Lorentz transformations.”  In September of 1904, 
Poincaré described what he meant by his “principle of relativity.”  Many of these 
ad hoc and artificial concepts Einstein would adopt a year later in 1905 as the 
mathematical and theoretical foundation for his Special Theory of Relativity. 

A. Theoretical background and difficulties with matter.

Maxwell’s equations, which described the transmission velocity of EM waves 

through the ether (empty space), encountered certain difficulties when light 

experiments involving matter were taken into consideration (D’Abro, 1950, p. 129).  For 

example, the phenomenon of dispersion (vis. the separation of white light by a prism 

into a rainbow of colors) demanded that such different colors would pass through a 

material prism at different slower velocities depending upon their wave frequencies.  

Whereas Maxwell’s equations required that such slower velocities would be the same 

for all frequencies (colors)1  (Ibid.).  A similar difficulty was encountered with the 

phenomenon of polarization.  It appeared to many late 19th century scientists that these 

problems might result from the then crude assumptions with respect to the constitution 

of matter  (Ibid). 

1 In Chapter 6C we described why dispersion might occur at the quantum level.  Maxwell’s equations were 

obviously wrong for dispersion. 
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In addition, since Maxwell’s equations only specifically referred to matter at rest 

in the ether, some scientists thought it necessary to investigate the more general case 

of applying Maxwell’s equations to matter in motion.  This investigation became known 

as “the electrodynamics of moving bodies”2  (D’Abro, 1950, p. 129).  Such investigation 

was first attempted by Hertz in the 1880’s, but his assumption that matter would totally 

drag the ether along with it was in direct conflict with the “partial drag” result of 

Fizeau’s 1851 experiment and with Fresnel’s mathematical equation (convection 

coefficient) which described Fizeau’s experiment3  (Ibid).   

In order to attempt to explain and resolve all of these difficulties, Lorentz (in 

1892) wrote a treatise which attempted to describe the atomic composition of matter.4  

According to Lorentz’s very speculative theory, all matter was composed of electrons, 

and the ether transmitted electromagnetic radiation (energy) between the electrons.5  

“The electrical, magnetic, and thermal properties of matter were explained by the 

interactions of the electrons with each other and with the ether” 6 (Goldberg, pp. 93 – 

94). 

Lorentz’s theory of the electron provided a mathematical interpretation for 

2 In 1905, Einstein generalized this concept of electricity and also applied it to the velocity of light in a 
vacuum as it might relate to linearly moving material bodies. 
3 In 1890, Hertz also took the simplifications and reformulations of Maxwell’s equations that had been 
started by Helmholtz and Heavyside and reduced them to just four equations (Miller, p. 12).
4 In this treatise, Lorentz slightly reworked Hertz’s modifications of Maxwell’s equations into the 
equations that are used today. (Miller, pp. 24 – 25). These resulting equations are sometimes referred to 

as the “Maxwell-Lorentz equations.’” More about that in Chapter 36. 
5 This, of course, is completely contrary to the current model of the atom. (Chapters 34 and 35). 
6 “The attribute of mass was explained, at least quantitatively, as electromagnetic inertia”  (Goldberg, p. 
93; Chapter 17) . Could this concept of EM inertia have been an inspiration for Einstein’s later treatise 

where he concluded that:  “radiation conveys inertia between [light] emitting and absorbing bodies 

[masses]”  (Einstein, 1905e [Dover, 1952, p. 71])? 
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dispersion, an explanation for the difference between conductors and non-conductors 

(dielectrics), a confirming explanation for Fresnel’s convection coefficient, and 

explanations for other mysterious phenomena7 (Ibid, pp. 130 – 132).  Because Lorentz’s 

electron theory was consistent with Fresnel’s coefficient and Fresnel’s partial ether drag 

theory, and Fresnel’s theory was thought to account for the null results of first order 

light experiments,8 Lorentz’s theory of electrons was also considered to be consistent 

with such null results. 

However, there was one area where Lorentz’s electron theory appeared to be 

deficient:  “the theory could not predict the results of ether drift experiments while 

applying the Galilean transformations”  (Goldberg, p. 94).  “In other words, the theory 

was not successful in predicting the behavior of [bodies and light in one inertial 

reference frame]…when they were observed from other inertial reference frames”  

(Ibid)  When the value c in one inertial reference frame was transformed by Galilean 

transformation equations to a differently moving inertial reference frame it became a 

different value, c – v or c + v, depending upon the relative direction of the frames.  This 

perceived problem was then interpreted as follows. 

“When a Galilean transformation is applied to [Maxwell’s equations] the primed 
equations turn out to contain the quantity v in the first-order combination v/c 
and in the smaller second-order combination v2/c2.  Because of the presence of 
v in the primed equations, an observer in a laboratory fixed in a moving primed 
frame of reference ought to be able to find the value of v by making 
electromagnetic (which includes optical) measurements; that is, he ought to be 

7 “There was a fair measure of success in deriving and explaining various quantities that had previously 
been defined, measured and assessed in older and more limited theories”  (Goldberg, p. 94). 
8 According to Fresnel’s ether drag hypothesis, the more the ether (with light embedded in it) was 
dragged along by the moving Earth, the less would be the difference in velocity of the Earth relative to the 

velocity of the ether (with light embedded in it), and the more difficult such lesser difference in velocity 

would be to detect.
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able to detect the ether wind arising from his motion through the ether.  But, as 
we know, first-order experiments that attempted to detect this ether wind had 
failed to do so”  (Hoffmann, 1983, pp. 85 – 86). 

Lorentz believed that perhaps the Galilean transformation equations were at fault. 

In response to Lorentz’s belief, one might ask, what relevance does any 

transformation equation for material bodies have with respect to Maxwell’s equations 

for the constant velocity of non-material light at c, or for predicting the results of 

electromagnetic experiments?  The answer, of course, is none  (Chapter 23). Most likely, 

Lorentz automatically performed this meaningless transformation exercise with respect 

to transmitting light (radiation), because mathematicians had for years transformed 

anything that moves.9  The mathematical result (c ± v) was mystifying to Lorentz.10 

In 1895, Lorentz published another monograph that mathematically changed the 

Galilean transformations for time (t = t' and t' = t), as follows: 

𝑡 = 𝑡′ +
𝑣𝑥

𝑐2 𝑡′ = 𝑡 +
𝑣𝑥

𝑐2

where the symbol t represented the “true time” in stationary ether,11 and t' represented 

the fictional “local time” of a body (Earth) moving with respect to the ether.12  The 

strange factor
𝑣𝑥

𝑐2
represented the product of two ratios:  the ratio 

𝑣

𝑐
  (the absolute speed 

9 Lorentz was also at fault for misapplying the Galilean transformation equations of mechanics to non-
material electromagnetic waves. 
10 In effect, Lorentz was mystified by his own fallacious mathematics. 
11 This was, of course, Newton’s “absolute time” or universal simultaneous time for all observers in the 
Cosmos  (see Chapter 2). 
12 “Because this new quantity t' depended on the location [of the moving body x  ], he called it local 

time”  (Hoffmann, 1983, p. 86; Galison, p. 205).  “Lorentz’s idea was that there was one true physical
time, ttrue. True time was the appropriate time to use for objects at rest in the ether.  For any object 

moving in the ether, it proved useful for Lorentz to introduce this fictional time (a mathematical artifice) 

in terms of which the laws of electricity and magnetism for that object would artificially resemble the 

laws for an object sitting still in the ether”  (Galison, p. 205). 
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v of the material reference frame relative to the velocity of light at c), and the ratio 
𝑥

𝑐

𝑐2

(the time required for light to propagate from the origin of each coordinate system to a 

material point) 13 (Goldberg, p. 94). Regardless of interpretations, Lorentz’s 1895 

concept of "local time" “was just ttrue minus vx/c2”14  (Galison, p. 205). 

Because we now know that there is no stationary ether, it follows that there 

can be no “true time” of ether, and thus there can be no “local time” measured from 

it.15  Both of these absolute concepts of time and their magnitudes were completely 

meaningless.  For similar reasons, the contrived factor 
𝑣𝑥

 was also ad hoc, absolute,

arbitrary, and completely meaningless.  Lorentz did not derive his “local time” equations 

from empirical observations or first principles.  Rather his only “justification was that the 

equations worked”  (Goldberg, p. 96).  For all of these reasons, Lorentz’s 1895 concept 

of “local time” and his transformation equations that described “true time” and “local 

time” were totally ad hoc and without any meaning16  (Ibid). 

When these changed Galilean transformation equations were applied to 

Maxwell’s electromagnetic wave equations, the mathematical result was:  the first order 

13 By modifying the Galilean transformation equations in this manner, Lorentz was impliedly modifying 
Newton’s theory of measurement for absolute time.  For this reason, Lorentz referred to his modification 

of time (local time) as merely “an aid to calculation”  (Goldberg, pp. 94 – 96).  In effect, Lorentz created a 

metaphysical dichotomy of measurements. (Ibid, p. 96). 
14 “Why did Lorentz choose this local time?  Only because it gave a sharp, if purely formal, result:  local 
time allowed a real object moving in the ether to be redescribed as a fictional object at rest in the ether” 

(Galison, p. 205). 
15 In effect, Lorentz’s ‘local time’ was Newton’s universal simultaneous time for the occurrence of all 
events in the Cosmos at any instant, minus the absolute velocity of the moving body relative to the ether 

and the time required for light to propagate from the origin of the ether frame to the moving body 

divided by the velocity of light squared.  This ridiculous concept of “local time” and its impossible 

magnitude speak for themselves. 
16 In 1905, Einstein would adopt these ad hoc and meaningless transformation factors as a mathematical 
foundation for his Special Theory, albeit with different interpretations for the symbols. 
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factor, 
𝑣

𝑐
 , disappeared17  (Hoffmann, 1983, p. 86).  Evidently, Lorentz interpreted this 

disappearance of  
𝑣

𝑐
 to mean that the Galilean transformation equations were to blame 

for the mysterious first order null results (and, of course, in a literal sense he was 

partially right).  Lorentz’s rationale, based on the ether theory, was that there was no 

absolute velocity of the Earth that could be detected by electromagnetic wave 

experiments to the first order, 
𝑣

𝑐
  (one part in 10,000).  In other words:

“a first-order electromagnetic experiment could not distinguish between 
stationary and uniformly moving laboratories.  Lorentz thus deduced that first-
order electromagnetic experiments to detect whether a laboratory was moving 
relative to the ether would fail to detect any motion”  (Hoffmann, 1983, p. 86). 

At this point, Lorentz had artificially and mathematically explained away the 

paradoxical null results of such first order EM experiments.  Even so, other theoretical 

problems remained.  Although Lorentz’s changed 1895 Galilean transformations for 

local time appeared to mathematically explain away the null results of first order 

experiments, they also mathematically predicted that second order (
𝑣2

𝑐2) electromagnetic 

wave experiments would show a fringe shift.  However, second order electromagnetic 

wave experiments, such as Michelson’s 1881 and 1887 experiments, failed to detect a 

fringe shift.  That is to say, such experiments failed to detect the absolute velocity of the 

Earth through the ether even to a much more precise approximation (
𝑣2

𝑐2) …one part in 

100 million.  What could be the answer to this theoretical contradiction to Lorentz’s 

17 This was interpreted by Lorentz to mean “that, to the first order, any electromagnetic experiment in a 
laboratory moving uniformly through the ether when interpreted in terms of local time would give the 

same result as a corresponding experiment in a stationary laboratory interpreted in terms of true time” 

(Hoffmann, 1983, p. 86).  This theoretically allowed Lorentz to predict electromagnetic results in one 

inertial reference frame when observed in another inertial reference frame.
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mathematical prediction? 

There was yet another theoretical problem.  In 1892, Lorentz had theoretically 

explained away the first order null results of EM experiments by assuming the validity of 

Fresnel’s coefficient and his partial ether drag hypothesis, but obviously this explanation 

would not work for the second order null results.  The more precise second order null 

results would necessarily imply that the ether had been fully dragged along by the Earth.  

Yet one cannot have it both ways.  Partial drag and full drag at the same time made no 

sense, even to Lorentz  (Goldberg, pp. 97 – 98).  Because of these remaining theoretical 

problems, Lorentz concluded that some new hypotheses must be invented to explain 

away both the second order null results and the first order null results. 

This is where Lorentz’s alternate 1895 theory, the contraction of matter in the 

direction of motion, came into play  (Chapter 15).  At some point after 1895, Lorentz 

was forced to abandon his Fresnel partial ether drag explanation and substitute his 

equally ad hoc contraction hypothesis in its place.  Lorentz then completely reversed his 

position and declared that the ether must remain completely stationary in space and 

must be unaffected by the Earth’s motion through it18  (Ibid, p. 98). 

As described in Chapter 15, Lorentz’s 1895 contraction ratio,  1: √1 −
𝑣2

𝑐2 , was 

specifically designed to explain away the null result of the second order M & M 

experiment, which failed to detect the solar orbital velocity of the Earth at 30 km/s.  This 

18 This also meant that Lorentz’s theory of the electron no longer explained or justified Fresnel’s 

convection coefficient, but so be it.  With artificial ad hoc mathematical theories we must learn to live 

with inconsistencies. 
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explanation required a specific miniscule contraction of Michelson’s longitudinal arm 

equal to only about one part in 100 million in order to explain away the missing time 

interval for the M & M experiment.  After its publication in 1895, most physicists 

considered Lorentz’s contraction explanation to be “too arbitrary, too ad hoc”  

(Goldberg, pp. 96 – 98). But this did not deter Lorentz, as we shall discover later in this 

chapter. 

B. Poincaré’s generalized principle of relativity.

By 1895, there were many optical, electromagnetic and light experiments, to the 

first and second order of approximation, which had failed to detect the absolute motion 

of the Earth through space.  These included:  Römer’s observations of Jupiter’s moon Io 

(Chapter 6); Bradley’s 1728 aberration of starlight experiment, which only detected and 

measured the orbital velocity of the Earth relative to the Sun (Chapter 7); the 1851 

Fizeau experiment, which only detected and measured the increase and decrease in the 

velocity of light through moving water depending upon relative directions (Chapter 7); 

the Doppler effects of light, which only detected and measured the motion of the Earth 

relative to other co-moving luminous celestial bodies (Chapter 8); and Michelson’s 

interference of light experiments, which failed to detect or measure the motion of the 

Earth with respect to anything (Chapter 9). 

In 1895, French mathematician Henri Poincaré (1854 – 1912) summed up these 

and other paradoxical experimental results with the following statement of frustration: 

“It is impossible to measure the absolute movement of ponderable matter, or 
better the relative movement of ponderable matter, with respect to the ether. 
All that one can provide evidence for is the movement of ponderable matter 
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with respect to ponderable matter”  (see Goldberg, p. 208). 

Poincaré even began to believe that nature was conspiring against the 

experimenters to prevent the detection of such absolute motion  (Ibid, pp. 99, 208). 

During the decade from 1895 to 1904, Poincaré (who ardently believed in the ether 

theory and Lorentz’s theories) became increasingly more uncomfortable with the 

various patchwork explanations for the null results of both the first order (
𝑣

𝑐
) and the 

second order (
𝑣2

𝑐2) electromagnetic experiments, which had been devised in order to 

detect the absolute velocity of the Earth relative to the stationary ether  (Lagunov, pp. 

24 - 25; Goldberg, pp. 98 - 99).  For example, in a paper published in 1900, Poincaré 

objected to the invention of new and special hypotheses to try to explain each new 

experimental null result, including the second order M & M null result19  (see Lorentz, 

1904 [Dover, 1952, pp. 12, 13]).  

In spite of all of his attempts to discover the absolute motion of the Earth 

through the ether and to assist Lorentz with his defenses for the concept of ether, 

Poincaré finally displayed serious doubts about ether’s existence.  In 1900, he began his 

opening speech to the Paris Congress with the question:  “Does the aether really exist”  

(Pais, p. 127)?  Thereafter, in his 1902 book, Science and Hypothesis, Poincaré raised the 

same question, and he followed it with the conclusion that he did not believe that 

absolute motion with respect to ether would ever be detected  (Poincaré, 1902, pp. 169, 

19 The real explanations of such null results are, inter alia, that:  1) there is no stationary ether from which 
to measure anything, and 2) there is no greater distance/time interval that a light ray must propagate to 

and fro between relatively stationary terrestrial mirrors in any direction of the Earth’s.  Thus, such a non-

existent greater distance/time interval could never be detected by M & M, or anyone else  (Chapters 10 

and 12). 
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171).  Also in his 1902 book, Poincaré referred to a “principle of relativity,” but he failed 

to define what he meant by this principle at this time  (Ibid, p. 244). 

To Poincaré, there were three major lessons to be learned from the null results 

of all the failed first order and second order ether drift experiments:  1) all motions of 

matter are relative (Poincaré, 1902, pp. 112 – 113; Goldberg, p. 208);  2) there is no way 

to measure the absolute velocity of the Earth through the ether (actually empty space) 

(Goldberg, pp. 99, 208); and  3) the laws of mechanics, electromagnetism, optics, 

thermodynamics, and other branches of physics seemed to be invariant (the same) in 

all inertial frames20  (Goldberg, pp. 98 – 99).  Sometime between 1902 and April 1904, 

Poincaré publicly suggested to Lorentz that the mechanics principle of Galileo’s 

Relativity should be generalized to include all of physics21 (Ibid).   

By early 1904, several other very sensitive second order electromagnetic 

experiments had also failed to detect the absolute motion of the Earth through the 

ether22  (Lorentz, 1904 [Dover, 1952, pp. 11, 12]).  Poincaré again asked the question:  

Would separate ad hoc hypotheses need to be invented to explain each of these new 

null results  (Pais, p. 128)?  By this time, even Lorentz conceded that, “Surely this course 

of inventing special hypotheses for each new experimental result is somewhat artificial” 

(Lorentz, 1904 [Dover, 1952, p. 13]).  Poincaré continued to pressure Lorentz to 

20 Such laws did not appear to change their mathematical form in any inertial frame, even thought the 
velocities of such frames were different  (Goldberg, p. 99).  This fact will be very important when we later 

discuss Einstein’s ad hoc conjectures that the laws of such physical phenomena are velocity dependent. 
21 Poincaré was not alone.  “During the nineteenth century, there were [many other] attempts to extend 
the principle [of Galileo’s Relativity] from mechanics to all experience”  (Goldberg, p. 209). 
22 These experiments included:  Rayleigh, 1902 (Phil. Mag., Vol. 4, p. 678); Tranton & Noble, 1903 (Phil. 
Trans. Royal Society of London, Vol. A202, p. 165); Brace, 1904 (Phil. Mag., Vol. 7, p. 317).
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generalize his theory of electrons and his transformation equations to conform to 

Poincaré’s new generalized principle of relativity  (Goldberg, pp. 98, 99). 

Then, in September 1904, at the World Fair in St. Louis, Poincaré made a widely 

heralded address that attempted to explain all of such experimental null results 

(Lagunov, p. 25; Miller, p. 74).  He again referred to his “Principle of Relativity,” and this 

time he described it as follows to the assembled scientists: 

“…the laws of physical phenomena should be the same whether for an observer 
fixed or for an observer carried along in uniform movement of translation; so 
that we have not and could not have any means of discerning whether or not we 
are carried along in such a motion”  (see Goldberg, pp. 208 – 209). 

In other words, Poincaré was asserting that we cannot detect nor determine from such 

physical phenomena whether we are “at rest or in absolute motion”  (see Pais, p. 128).  

Poincaré’s principle was obviously an attempt to extend the material and mechanics 

concepts of Galileo’s Relativity to non-material optical and electrodynamic phenomena, 

and he again “cited experiment as the source of his confidence in the principle”  

(Goldberg, p. 209).  At the end of his lecture, Poincaré also suggested,  “Perhaps we 

must construct a new mechanics…in which the velocity of light would become an 

impossible limit” 23  (Pais, p. 128). 

It is clear that Poincaré’s generalized Principle of Relativity incorporated the 

Galilean transformations before April 1904, because there was no alternative.  It is also 

clear that Poincaré’s Principle of Relativity incorporated Lorentz’s radical 

23 In other words, Poincaré suggested that “there should be a new mechanics in which nothing 

could exceed the speed of light”  (Hoffmann, 1983, p. 86).
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transformations after Lorentz re-invented them in April 1904.24  Why?  Because in early 

1904 Poincaré finally convinced Lorentz to invent a new set of transformations that 

would mathematically describe Poincaré’s generalized Principle of Relativity (Chapter 

16C). 

On June 5, 1905, Poincaré sent a paper to his publisher which pointed out that 

neither the aberration of starlight experiments nor the interference of light experiments 

of Michelson had detected any absolute motion of the Earth, and that Lorentz had 

modified his contraction of matter hypothesis so “as to bring it in accordance with the 

complete impossibility of determining absolute motion”  (Pais, pp. 128, 129).  Poincaré 

concluded such paper as follows,  “It seems that this impossibility of demonstrating 

absolute motion is a general law of nature”  (Ibid, p. 129). 

The question now presented is this:  Was Poincaré’s generalized “principle of 

relativity,” which theoretically applied both to the uniform rectilinear velocity of matter 

(Figure 24.1A) and to the constant transmission velocity of light at c (Figures 24.1B and 

24.1C), really a valid generalization of Galileo’s Relativity that should become a general 

law of nature.  Or was it merely an independent, ad hoc and meaningless conjecture of 

expediency that is irrelevant both to Galileo’s Relativity and the velocity of light, and 

should only be attributed to Poincaré’s frustrations?25 

Remember that Galileo’s Relativity asserted two separate and distinct concepts 

24 In the next section of this chapter we shall discuss Lorentz’s radical and ad hoc transformation 

equations, which he invented in April, 1904.
25 The reason why the answers to such questions are important is because Einstein adopted a 

similar generalized principle of relativity (to that of Poincaré’s) for his Special Theory of Relativity.
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(Chapter 5). 

1) A body exhibiting uniform rectilinear motion (velocity) imparts to an observer

situated on such body a sensory illusion of being at rest.  Therefore, a) such 

observer cannot sense from such uniform rectilinear motion whether he is 

moving with a uniform velocity or is at rest; and  b) all bodies with a uniform 

rectilinear velocity are equivalent for this purpose. 

2) All accelerated motions which occur on a body which is exhibiting uniform

rectilinear motion will appear to work in the same way; that is to say, the 

variable magnitudes (F, m and a) which result in such accelerated motions vary 

or operate covariantly (one variable increases in magnitude as another 

proportionately decreases), and regardless of such changed magnitudes they 

invariantly describe Newton’s second law (F = ma) on every body with a uniform 

velocity.  Therefore, empirically no observer can tell from such accelerated 

motions whether he is moving at a uniform velocity or is at rest. 

Let us attempt to answer the above question by referring to Figure 24.1.  

Poincaré’s ‘principle of relativity’ is relevant to the mechanics experiments in Figure 

24.1A where an observer is experiencing inertial motion and observes covariant 

accelerated results, but it is obviously irrelevant to the light experiments in Figures 

24.1B and 24.1C where inertial motion and other material concepts are irrelevant to the 

results.  The failure to detect the motion of the Earth through space in Figure 24.1A 

(either by sensation or observation) was a direct result of inertial motion.  For example, 

if the Earth had been moving in an arbitrary or herky-jerky manner, an observer on the 
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Earth would have sensed and observed such crazy motion; whereas, the failure to 

detect the inertial motion of the Earth by non-material light experiments in Figures 

24.1B and 24.1C had nothing to do with inertial motion.  Such light experiments would 

have failed to detect the motion of the Earth through space even if they were 

conducted on a rotating body or on an arbitrarily moving herky-jerky body.  A light ray 

passing through the air of an inertial reference frame or any frame obviously cannot 

sense or observe the motion of the frame.  The same is true with respect to a light 

experiment conducted in or on such frame.  Any of the above material motions are and 

were irrelevant to such light experiments.  For all of the above reasons, Galileo’s 

material principle of relativity should not have been generalized to include non-material 

light.   

Poincaré’s “principle of relativity” was also invalid upon its face because it 

assumed the existence of stationary ether.  An observer can never be “fixed” because 

there is no ether; therefore there can be no such thing as “absolute rest.”  For the same 

reason, there can be no such thing as absolute motion with respect to something that 

does not exist.  If there is no absolute motion then the justification for Poincaré’s 

“principle of relativity,” the failed attempts to detect and measure absolute motion 

relative to something that does not exist, becomes meaningless…and so does Poincaré’s 

principle itself.  Gamow’s and Feynman’s conclusions were correct: 

“if there is not world ether filling the entire space of the universe, there cannot 
be any absolute motion, since one cannot move in respect to nothing…One can 
speak only about the relative motion of one material body in respect to another” 
(Gamow, 1961, p. 173). 

“You can only define what you can measure!  Since it is self-evident that one 
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cannot measure a velocity without seeing what he is measuring it relative to, 
therefore it is clear that there is no meaning to absolute velocity.  The physicists 
should have realized that they can talk only about what they can measure”  
(Feynman, 1963, p. 16-2). 

Nevertheless, Poincaré’s generalized principle of relativity without ether would 

be partially correct, but for very different reasons.  The laws of physical phenomena (in 

reality all general laws of nature) are empirically the same for any observer in the 

Cosmos, at any time, in any position, and in any state of relative motion.26  This is the 

Universal Principle, which we will postulate in Chapter 18.  The fact that all motions are 

relative, or that an inertial observer cannot detect that he is moving or cannot tell 

which relative inertial observer is doing the moving, is irrelevant to the Universal 

Principle.27 

C. Lorentz’s transformation theory of April, 1904.

Pursuant to continued urging by Poincaré, Lorentz finally (during the spring of 

1904) resurrected the radical set of transformation equations, which he had initially 

devised in 1899  (Pais, p. 125).  A priori they would:  1) mathematically justify the null 

results of all electromagnetic wave experiments no matter what the relative velocity of 

the moving frame might be;  2) they would predict the Lorentz contraction; 3) they 

would provide a modified local time for each inertial system which would be unique for 

each inertial reference frame; and at the same time; 4) they would “satisfy the principle 

of relativity which Poincaré had been talking about”  (Goldberg, p. 99).  In this regard, 

26 As we shall discover in Part II of this treatise, Einstein falsely claimed that the laws of nature depend 

upon such things as relative motion, simultaneity, the Lorentz transformation, his own generalized 

principle of relativity, and which observer is doing the measuring. 
27 The failure of such experiments to detect the absolute velocity of the Earth through space was also 

irrelevant to the Universal Principle.
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Lorentz stated: 

“It would be more satisfactory if it were possible to show by means of certain 
fundamental assumptions and without neglecting terms of one order of 
magnitude or another, that many electromagnetic actions are entirely 
independent of the motion of the system…The only restriction as regards the 
velocity will be that it be less than that of light”  (Lorentz, 1904 [Dover, 1952, p. 
13]). 

How did Lorentz’s radically changed April, 1904 paper satisfy Poincaré’s Principle 

of Relativity? 

“Lorentz modified his old assumption about length contraction and his fictional 
‘local time’ in such a way that, when the shortened length and [the modified] 
local time were inserted into the equations of physics, the equations were no 
longer approximately the same in any frame of reference moving inertially 
through the ether, but instead identical”28  (Galison, p. 218). 

This was a “striking vindication of Poincaré’s understanding of the relativity 

principle…”  (Ibid).  Why?  Because Lorentz’s radical new transformation equations of 

April, 1904 not only mathematically described Poincaré’s principle of relativity, they also 

became embedded in such principle after April, 1904.  More importantly, when Einstein 

copied Poincaré’s principle of relativity in 1905 for his own Special Theory, Lorentz’s 

1904 radical transformation equations were already embedded in Poincaré’s principle of 

relativity. 

In 1907, Einstein agreed with the above conclusion that the Lorentz 

transformation equations are essentially just a mathematical description of Poincaré’s 

principle of relativity.  Einstein stated in his late 1907 Jahrbuch article: 

“Surprisingly, however, it turned out that a sufficiently sharpened conception of 

28 After Einstein copied Lorentz’s April, 1904 paper and its radical Lorentz transformations in 1905 for his 

own Special Theory, this identity of magnitudes for any inertial reference frame was called “co-variance”  

(see Einstein, Relativity, pp. 47 – 48). 
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time was all that was needed to overcome the difficulty discussed.  One had only 
to realize that an auxiliary quantity introduced by H. A. Lorentz, and named by 
him ‘local time’, could be defined as ‘time’ in general.  If one adheres to this 
definition of time, the basic equations of Lorentz’s, theory correspond to the 
principle of relativity, provided that the above [Galilean] transformation 
equations are replaced by ones that correspond to the new conception of 
time”29  (Collected Papers, Vol. 2, p. 253). 

The “local time” that Lorentz invented in 1895 was only a variation of true time 

in stationary ether: 

𝑡 =
𝑡′

√1 −
𝑣2

𝑐2

or 

𝑡 = 𝑡 −
𝑣

𝑐2𝑥

The “modified local time” that was Lorentz’s transformation for time in 1904 was the 

first time that Lorentz referred to a “different time for each inertial system”:30 

𝑡′ =
𝑡 −

𝑣
𝑐2𝑥

√1 −
𝑣2

𝑐2

It was Lorentz’s 1904 “modified local time” (his “new conception of time”) that Einstein 

incorporated into his 1905 Special Theory and referred to in his 1907 Jahrbuch article as 

time “in general;” not Lorentz’s 1895 local time that was only a variation of true time in 

29 This “replacement” of transformation equations is exactly what Lorentz did in his April 1904 paper.  The 
new “conception of time” that Einstein was referring to in 1907 was Lorentz’s “modified local time,” 

which Lorentz invented for his April, 1904 paper in order that his new radical transformation equations 

would describe Poincaré’s principle of relativity. 
30 Because Lorentz’s new conception of time was a “different time for each inertial system,” it was no 
longer Newton’s absolute simultaneous time for all observers in the Cosmos which implied that the light 

signal had an infinite velocity.  Rather, it was a different time for every inertial reference frame, which 

implied a finite velocity for the light signal.
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ether (see Lagunov, pp. 27 – 28).  For the above reasons, it is also obvious that Einstein 

read and understood Lorentz’s April 1904 treatise before June 1905. 

On April 23, 1904, Lorentz presented his paper to the Amsterdam Academy of 

Sciences, and it was published in the Dutch language in June 1904 (Holton [American 

Journal of Physics, Oct. 1960, p. 630]).  The paper was entitled:  “Electromagnetic 

Phenomena in a System Moving with any Velocity Less than Light”31  (Lorentz, 1904 

[Dover, 1952, pp. 9-34]) Lorentz adopted Lange’s 1885 abstract relativistic model of 

Galileo’s Relativity as the basic framework for his 1904 hypothesis.  He then modified 

the Galilean transformation equations for relative position and distance traveled, x' = x 

– vt and x = x'  + vt, by placing his 1895 contraction factor, √1 −
𝑣2

𝑐2  , below each of 

them as the denominator.  He also changed the Galilean transformation equations for 

time, t' = t, by substituting his 1895 equations for "local time," t'  = t – vx/c2, and "true 

time,"  t = t' + vx/c2, as the numerator, and again by placing his 1895 contraction 

factor, √1 −
𝑣2

𝑐2 , below each as the denominator.   Lorentz’s radical new transformation 

equations for Lange’s relativistic model were: 

S System S' System 

𝑐2

31 Lorentz limited the velocity of the moving system to “Any Velocity Less Than Light,” because according 
2

to his contraction factor, √1 − 𝑣 , at the velocity of light the lengths of matter in the moving system

would a priori contract to zero.  In 1905, Einstein would adopt this limiting velocity of c as one of the basic 
assumptions for his Special Theory of Relativity, as exemplified by the Lorentz transformation and 
Einstein’s formula for the “composition of velocities” in his Special Theory.  In effect, this limiting velocity 
of light became Einstein’s equivalent of a mathematician’s infinity  (Bird, 1922, p. 103). 

297 Chapter Sixteen



𝑥 =
𝑥′ + 𝑣𝑡

√1 −
𝑣2

𝑐2

𝑥′ =
𝑥 − 𝑣𝑡

√1 −
𝑣2

𝑐2

y = y' y' = y 

z = z' z' = z 

𝑡 =
𝑡′ + (

𝑣𝑥
𝑐2 )

√1 −
𝑣2

𝑐2

𝑡′ =
𝑡 − (

𝑣𝑥
𝑐2 )

√1 −
𝑣2

𝑐2

(Hoffmann, pp. 86-87).  By early 1905, Poincaré had corrected some mistakes made by 

Lorentz and put Lorentz’s radical new transformation equations in their final form.  

Later in 1905, Poincaré referred to them as the “Lorentz transformations,” in honor of 

Lorentz32 (Pais, p. 129; Hoffmann, p. 87). 

How did Lorentz arrive at his new relativistic transformation equations?  What 

were they based on?  They are obviously comprised of three components:  the Galilean 

transformations for position and distance as two numerators; Lorentz’s 1895 

transformations for “true time” and “local time” as two numerators; and Lorentz’s 1895 

contraction factor as a common denominator.  However, 

“As was the case with his 1895 monographs, he did not rationalize or justify 
these transformations.  He did not derive them.  He seems to have worked 
backwards in order to determine what transformations would be necessary to 
satisfy the principle of relativity which Poincaré had been talking about, and, at 
the same time, predict such phenomena as the Lorentz-Fitzgerald contraction”33  
(Goldberg, p. 99).  

32 Poincaré also created new sets of Lorentz transformations for different points of coordinate origin and 

for rotated directions of orientation, which are now known as the Poincaré-group of transformations  

(Rohrlich, p. 87).  For a discussion of the Poincaré-group, see Folsing, p. 164. 
33 In other words, the 1904 Lorentz transformation predicted the 1895 Lorentz contraction.  Basically, by 

circular reasoning, it predicted itself!
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“Lorentz did not derive those equations from first principles, they were first 
principles.  He postulated their use”  (Ibid, p. 455). 

For these reasons alone, the Lorentz’s transformations were completely artificial, ad 

hoc, and meaningless for use by anyone, including Einstein. 

Lorentz’s 1904 theory was of matter and how matter interacted with ether.34  Its 

only real premise was “the inability to detect the motions of objects in the ether, which 

implies the [validity of] the Lorentz transformations”  (Goldberg, pp. 104, 118; Folsing, p. 

164).  Even though Lorentz claimed that his April 1904 paper would be based on 

“fundamental assumptions” rather than on “special hypothesis,” in fact it was based 

upon at least eleven ad hoc hypotheses (Holton [American Journal of Physics, Oct. 1960, 

p. 630]).  According to Holton, these included:

“restriction to small ratios of velocities v to light velocity c; postulation a priori of 
the transformation equations (rather than their derivation from other 
postulates); assumption of a stationary ether; assumption that the stationary 
electron is round; that its charge is uniformly distributed; that all mass is 
electromagnetic; that the moving electron changes one of its dimensions 
precisely in the ratio of (1 – v2/c2)½ to 1; that forces between uncharged 
particles and between a charged and uncharged particle have the same 
transformation properties as electrostatic forces in the electrostatic system; that 
all charges in atoms are in a certain number of separate ‘electrons’; that each of 
these is acted on only by others in the same atom; and that atoms in motion as a 
whole deform as electrons themselves do”  (Ibid).  

Lorentz also assumed the validity of Newton’s theory of measurement, including the 

existence of absolute space and absolute time; the validity of his own contraction of 

matter theory; the validity of Michelson’s ad hoc theories, including the lateral inertia of 

34 “The question of what the velocity of light would be did not arise in the Lorentz analysis”  (Goldberg, 

p. 101).  Likewise, a radical amended “velocity addition law,” which Einstein derived from the Lorentz

transformations in 1905 and called the ‘composition of velocities,’ would have had little significance for 

Lorentz  (Ibid; see Chapter 29). 
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light; and the validity of “true time” and “local time.”35 

D. The problems with Lorentz’s April 1904 theory and transformations.

Even a non-mathematician can see at first glance that if the value of v in the 

denominators of Lorentz’s transformation equations is anything greater than zero, then 

the value of the denominator will decrease below 1, and as a consequence the value of 

all numerators will increase (become larger) in all equations.  With this in mind, let us 

attempt to determine what Lorentz’s 1904 transformation equations theoretically mean 

on their face without any interpretations or derivations, and what their algebraic 

symbols are apparently trying to tell us. 

First, let us explore Lorentz’s reciprocal transformation equations for space, 

relative position and relative distance traveled: 

𝑥 =
𝑥′ + 𝑣𝑡

√1 −
𝑣2

𝑐2

 𝑥′ =
𝑥 − 𝑣𝑡

√1 −
𝑣2

𝑐2

Without Lorentz’s contraction factor as the denominator, they reduce to the Galilean 

transformation equations for the relative position of x and x' , and for the distance 

traveled (vt) between them. 36 Therefore, in the second equation for x' , the position 

of the moving inertial body x' is the position of the stationary inertial body x less the 

relative distance traveled (vt) by x' from x.  Therefore, vt is the relative distance which 

separates both bodies, x and x' .  The first equation for x is just the reciprocal of the 

35 By adopting the Lorentz transformations in 1905, Einstein also implicitly adopted many of such false 
and ad hoc special hypotheses. 
36 We already know where the Galilean boost equations for distance traveled, x = x' + vt and x' = x – 
vt  , 
came from (Chapter 14), and where Lorentz’s contraction factor, √1 −

𝑣2

𝑐2 , came from  (Chapter 15).  
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second. 

In his 1895 contraction of matter theory, Lorentz applied his contraction ratio of 

1 to √1 −
𝑣2

𝑐2
 directly to a material body x moving at v relative to the ether.  The 

theoretical result was that the body (the longitudinal arm of Michelson’s experiment) 

contracted in the direction of its motion “in the proportion of 1 to √1 −
𝑣2

𝑐2
 ”  (Lorentz, 

1904 [Dover, 1952, p. 7]).  On its face, this meant that the longitudinal light ray had a 

slightly shorter distance to travel, which theoretically and mathematically explained the 

missing time interval in Michelson’s experiment. 

On the other hand, Lorentz’s 1904 transformation equations for space are not 

just simple ratios for the contraction of material bodies.  In his 1904 transformation 

equations, the position of body x' and its distance traveled (the relative distance 

between x and x') are being divided by the factor √1 −
𝑣2

𝑐2, presumably in order to 

determine the modified or contracted relative positions of x' and x.  However, assuming 

that v = 30 km/s, when x – vt is divided by √1 −
𝑣2

𝑐2 such relative distance or space 

traveled will mathematically become somewhat larger.  This type of explanation is 

normally reserved for the reciprocal expansion of time equation; “a somewhat larger 

time”  (see Einstein, Relativity, p. 42).  But, mathematically and without further 

interpretation, it is equally applicable to space—a somewhat larger space. 

Thus, on their face, these space equations mathematically require that the 

distance or space traveled (vt) between the two bodies, x and x', will increase suddenly 
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and physically without any apparent cause…as will the time interval for light to 

propagate at c over this increased distance.  How does such relative distance-traveled 

suddenly and physically become somewhat larger?  How does the void of space 

suddenly and physically become somewhat larger  (Figure 16.1)?  What is the physical 

process by which this mathematical magic is performed?  Lorentz neglected to tell 

us…probably for good reason.  Without substantial arbitrary interpretations and 

manipulations, the Lorentz transformation equations for space (on their face) say 

nothing about the contraction of matter.37 

How could such increased distance (space) and time interval for light to 

propagate explain the M & M null result?  According to Fitzgerald’s, Lorentz’s, and 

Einstein’s explanation, Michelson’s apparatus undetectably contracted in the direction 

of motion, which produced a shorter time interval for light to propagate from mirror to 

mirror  (Figure 15.2). The M & M paradox was theoretically explained by Lorentz’s 1895 

contraction of matter ratio, which produced a theoretically shorter time interval.  But a 

larger space and time interval for light to propagate between two more distantly 

separated bodies because of Lorentz’s 1904 transformation equation is heading in the 

wrong theoretical direction.   

What happens if both bodies, x and x' , are approaching each other?  Because of 

the Lorentz transformation equations, the space between them will a priori instantly 

expand even more than in the prior example, because both bodies are moving in 

37 The same was true when Einstein applied these Lorentz transformation equations in 1905.  The 

difference being that Einstein arbitrarily interpreted and manipulated such equations to arrive at 

mathematical results that satisfied his agenda  (see Chapter 28). 
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opposite directions of approach and at an even greater relative velocity of v.  

More importantly:  How can these mathematical expansions of space result in a 

physical contraction of any bodies (such as Michelson’s longitudinal arm)?  It becomes 

obvious, at least to the author, that Lorentz’s transformation equations for distance and 

relative position, on their face, made no sense and achieved no theoretical goal. 

How was Lorentz able to turn an expansion of space or distance into a 

contraction of matter?  In order to advance his theoretical agenda, Lorentz arbitrarily 

manipulated and interpreted these transformations so that material objects are 

theoretically contracted in the direction of their motion by a factor equal to the square 

root of 1 minus the square of the ratio of the speed v of the object with respect to the 

ether as compared to the velocity of light at c  (Goldberg, p. 98).  In algebraic symbols, 

he in effect arbitrarily interpreted L0 to be the “absolute length” or “rest length” of an 

object (i.e. the longitudinal arm of Michelson’s apparatus) when it is at rest in the 

stationary ether.  He also arbitrarily interpreted L to be the length of the same object 

when it is moving in the direction of its length through the stationary ether.  When the 

two theoretical lengths were related by Lorentz’s contraction factor, the contracted 

length L = L0√1 −
𝑣2

𝑐2 , or L = 1x√1 −
𝑣2

𝑐2  ,  resulted  (Ibid). 

Some of the main difficulties with these absolute and arbitrary interpretations 

(or derivations) are that ether does not exist, therefore the absolute rest length L0 of an 

object with respect to the non-existent ether cannot exist, and the contracted length L 

of the object as compared to the non-existent L0 cannot exist either.  They are all 

completely imaginary and meaningless concepts.  Another major difficulty was that: 
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“Lorentz ignored the problem that, since the amount of the contraction 
depended on the relative velocities of frames of reference, different frames of 
reference would calculate different contractions for the same object”  (Goldberg, 
p. 98).

We described these impossible different contradictions of the same object at the same 

instant in time in some detail in our prior Chapter 15. 

There is yet another major problem.  If the theoretical contractions of absolute 

rest length are computed for all relative velocities of x' from zero to c, such values are 

shown on Chart 15.4C.  When such values are displayed on a graph for all relative 

velocities of x' from zero to c, the result is a curve of theoretical contractions  (Figure 

16.2A). However, as we shall soon see, the reciprocal mathematical values for the 

expanded intervals of time do not at all correlate with such contraction of length 

(distance) values  (Figure 16.2B and Chart 16.3; also see Resnick, 1968, p. 65).  What is 

the justification for this contradiction?  There is none. 

“[Lorentz] extended the notion of the contraction from macroscopic objects to 

the fundamental entities of his theory, the electrons, so that these carriers of the basic 

charge were now to be deformable, changing from spheres to ellipses”  (Goldberg, p. 

99) In 1905, Einstein adopted this conjecture in order to further his ad hoc theory of

relativistic kinematics  (Einstein, 1905d [Dover, 1952, pp. 42, 48]). 

Next, let us explore Lorentz’s reciprocal transformation equations for the time 

intervals on x and x' : 

𝑡′ =
𝑡 −

𝑣𝑥
𝑐2

√1 −
𝑣2

𝑐2

 𝑡 =
𝑡′ −

𝑣𝑥
𝑐2

√1 −
𝑣2

𝑐2
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What do these equations mean?  What are their algebraic symbols trying to tell 

us?  We know where Lorentz’s ad hoc 1895 contraction factors in the denominators 

came from  (Chapter 15).  We also know where the strange factors for “local time,” t' = 

t – vx/c2, and "true time," t = t' + vx/c2, in the numerators came from.  They were the 

absolute and ad hoc transformation equations for time in Lorentz’s 1895 monograph  

(Chapter 16A).  In April 1904, Lorentz arbitrarily added his contraction factor as a 

denominator.  In order to remain mathematically reciprocal and consistent with his 

contraction of space interpretations, Lorentz would have to interpret the resulting 

transformation to mean  

𝑡′ =
𝑡0

√1 −
𝑣2

𝑐2

(the way Einstein reciprocally did in 1905)38  (Goldberg, pp. 99, 100). 

We must now ask the following question:  what relevance does a contraction of 

matter factor, √1 −
𝑣2

𝑐2 , have in Lorentz’s transformation equations for time?  This 

factor was invented in 1895 for the sole purpose of asserting a physical contraction of 

the material longitudinal arm of M & M’s apparatus moving at 30 km/s.  Time is not 

matter, it is not tangible or physical, and it does not move at 30 km/s, or at any other 

material velocity.  Therefore, this contraction of matter factor should never have been 

38 These unwelcome transformations for time resulted in a concept known as “time dilation,”  “That is, the 

rate at which time ran in inertial frames of reference would depend on the relative speed of the frames”  

(Goldberg, p. 100).  In other words, “the clocks moving relative to us are running slower” than our clocks. 
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arbitrarily applied to the meaningless factors for time.  Why then was it applied? 

Because Lorentz was modifying the Galilean transformation equations which 

inconveniently also had time equations.  Without applying √1 −
𝑣2

𝑐2
  as a denominator 

for time, Lorentz’s two sets of 1904 transformation equations would not be reciprocal, 

nor would they have had mathematical symmetry.  They would obviously be very ad 

hoc. 

As with the transformation equations for position, distance and space on their 

face, when the contraction factor √1 −
𝑣2

𝑐2  is divided into the numerators for time, both 

the true time t and the local time t' expand and become a larger time interval.  But how 

can "true time," the simultaneous instant of time for all observers in the Cosmos, which 

a priori is measured in stationary ether absolutely at rest, become a larger time?  Larger 

than what…itself?  Larger than “regular local time” or a “larger local time?”  In 1895, 

“true time” was Lorentz’s absolute benchmark with respect to which “local time” was 

measured.  If “true time” was now larger, what could the 1904 “modified local time” be 

compared to and measured against “regular true time” or “larger true time?”  Again, it 

becomes obvious that Lorentz’s April 1904 concepts concerning time were also totally 

meaningless. 

If the theoretical expansions of time intervals are computed for all relative 

velocities of x' from zero to c, such values are shown on Chart 16.3B.  When such values 

are displayed on a graph for all velocities of x' from zero to c, the result is a strange 

looking curve of time interval expansions (Figure 16.2B), which has little or no 
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correlation with Lorentz’s contraction of length (distance interval) curve.  For example, 

when there is an 85% contraction of length (distance interval) of a body at the velocity 

of 99% of c, there is only a 7% expansion of time interval on such body.  Lorentz never 

even attempted to explain or justify these asymmetries and contradictions of 

magnitude.  However, it is quite obvious how they occurred.  Lorentz arbitrarily 

multiplied L0𝑥√1 −
𝑣2

𝑐2   to arrive at a contraction of matter, and he divided 
t0

√1−
𝑣2

𝑐2

 
 to 

arrive at an expansion of time.  If Lorentz had arbitrarily reversed his interpretations and 

his mathematics he would have arrived at an expansion of matter and a contraction of 

time.39

We could logically interpret “a larger time” to mean a greater or expanded 

duration of time interval, rather than a slowing down of time (as Einstein and some 

others did).  But, then, we must ask the question:  How could there be a greater 

duration of time interval for light to propagate over a contracted (shortened) distance? 

How could a greater duration of time interval help to explain the M & M null result?  Of 

course, it could not.  It would just make the M & M null result a greater paradox.  There 

is also another question that must be answered:  How could either a greater duration of 

time interval or a slowing down of time physically and magically be created?  What was 

the magical physical mechanism or process?  Lorentz never asked or answered either 

question, nor did Einstein.  It becomes obvious that Lorentz’s ad hoc transformation 

equations for time could not even aid his theoretical goals. 

39 Exactly the same arbitrariness applies to Einstein and his Special Theory  (see Chapter 28). 
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Because of all the theoretical problems they created, because they formally 

contradicted Newton’s theory of measurement, and because they were so ad hoc, 

Lorentz interpreted his April 1904 transformations for time to be “merely 

[mathematical] aids to calculation [which] had no physical significance”40  (Goldberg, pp. 

99, 101 – 102).  In other words, they were merely curious by-products.  “They did not 

make sense within the framework in which [Lorentz] was working”41  (Ibid, p. 100).  

In the final analysis, what are these bizarre Lorentz transformations composed 

of?  Numerators that algebraically describe the expanded space traveled between the 

positions of two hypothetical inertial reference frames and other numerators that 

describe a non-existent ‘true time’ and an arbitrary mathematical “local time” that are 

based on non-existent ether and on non-existent “true time.”  Plus a denominator for 

each of the above numerators, which is theoretically based on non-existent ether, which 

is based on an ad hoc contraction of matter theory, and which requires the solar orbital 

velocity of the Earth at 30 km/s to be the Earth’s only absolute velocity.  It is difficult to 

imagine how this contrived conglomeration of invalid algebraic factors and symbols 

could explain anything. 

Nevertheless, when Lorentz applied his new transformation equations to 

Maxwell’s equations, the troublesome factor 
𝑣2

𝑐2
 also disappeared42  (Hoffmann, p. 87).  

40 But what calculations did they really aid?  And how did they really aid them? 
41 Since these time transformations had no real meaning for his theory, Lorentz did not even bother to 
interpret, manipulate or justify their mathematical results the way he did with his transformations for 

space, position and distance.
42 This is why Dingle asserted that Lorentz created his ad hoc transformations:  because when they 
transformed Maxwell’s equations for the velocity of light at c  , Maxwell’s equations retained the same 

velocity c in all inertial frames  (Dingle, 1972, p. 165, infra).  It was merely a contrived mathematical 

result. 
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Therefore, Lorentz’s revised electron theory no longer mathematically predicted that a 

fringe shift would be detected in second order light experiments.  Lorentz’s 

mathematical fix worked mathematically!  This was the primary goal of his April, 1904 

theory.  For Lorentz, his 1904 interpreted transformation equations explained the M & 

M null results and the other electromagnetic experimental null results, as follows:  

mathematically, no electromagnetic or optical experiment could detect the absolute 

velocity of the Earth through the stationary ether. 

Lorentz did not analyze his transformation equations and their algebraic symbols 

the way that we have done in this chapter.  Rather, he arbitrarily substituted his April 

1904 transformations for the Galilean transformations and applied them to transform 

the positions and distances of x and x', and the times of t and t', in an attempt to further 

his theoretical agenda.  Of course, Lorentz’s 1904 transformation equations were 

arbitrary, ad hoc and meaningless.  They were not based on any empirical experiment or 

observation, but rather on a myriad of false and artificial assumptions.  In fact, as the 

previous discussion implies, Lorentz most likely discovered the necessary combination 

of mathematical factors and symbols for his transformation equations, through the 

random process of trial and error.   

In spite of Lorentz’s dubious mathematical achievement, and to his credit, he 

also announced the following caveats at the end of his April 1904 paper: 

“It need hardly be said that the present theory is put forward with all due 
reserve.  Though it seems to me that it can account for all well-established facts, 
it leads to some consequences that cannot as yet be put to the test of 
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experiment.43 

“Our assumption about the contraction of the electrons cannot in itself be 
pronounced to be either plausible or inadmissible”  (Lorentz, 1904 [Dover, 1952, 
pp. 29, 30]). 

Dingle agreed and concluded,  “Lorentz recognized that it was purely an ad hoc 

hypothesis:  it did not, like the more limited FitzGerald suggestion, give any explanation 

of the proposed physical effects.  These [Lorentz transformation equations] were 

proposed simply because they led to a transformation relative to which the equations of 

the electromagnetic theory were [Poincaré] invariant”44  (Dingle, 1972, p. 165).  

Lorentz’s 1904 transformation equations were viewed by the scientific 

community with much skepticism, because they appeared to be so ad hoc  (Dingle, 

1972, p. 165). It turns out that such skepticism was well founded, because as we have 

demonstrated, Lorentz’s contrived 1904 transformation equations were completely 

without meaning.  Yet these same meaningless Lorentz transformation equations are 

what Einstein would adopt in 1905 as the mathematical foundation for his Special 

Theory of Relativity and its many bizarre mathematical consequences.45 

43 These ad hoc mathematical consequences of the Lorentz transformation equations, such as the 
contraction of matter in proportion to its velocity, and the accompanying expansion (dilation) of time 

intervals, Einstein would assert in 1905 without any reserve. 
44 The same was true when Einstein adopted these transformation equations for his Special Theory in 
1905, although Einstein claimed that he derived them from postulates  (see Chapter 27). 
45 The only difference is that Einstein would give such invalid transformations a revised interpretation (i.e. 
a different spin).
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vt' = d2/t2

vt = d1/t1

x x'

space traveled (vt)

If two bodies (x and x') are moving  in the same direction and at relative 
velocity v, the space and distance (d1) between them will naturally 
physically increase by vt. By application of the 1904 Lorentz 
transformation for distance traveled to this scenario, the space and 
distance traveled between such bodies instantly and mathematically 
increases or expands even further to vt' = d2/t2. How does this physically 
occur? In this scenario, the distance/time interval for light to propagate to 
and fro between the two separated bodies will instantly increase from d1t1 
to d2 t2. How does this scenario explain the M & M null results, which 
requires a decrease in distance/time interval?

Figure 16.1  Application of The Lorentz Transformation 
for Space and Distance Traveled

v1 v v2
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Figure 16.2  Comparison of 
Length and His 

Lorentz’s 1904 Contraction of 
Expansion of Time Concepts

There is little or no correlation between Lorentz’s interpreted 1904 magnitudes for 
contractions of length (distance interval), and his uninterpreted 1904 magnitudes for 
expansion of time intervals.
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Chart 16.3 
Increments of the Lorentz Transformation for Expansion of

Absolute Rest Time  
A priori absolute Rest Time increases arithmetically from magnitude 1.0 to infinity, 

depending on the velocity of matter as compared to velocity c. 

A B 
v as a percent of c Lorentz Transformation 

1/√1 – v2/c2 

Relative velocity v as compared to c % of increase in absolute Rest Time 
t0 with increase in relative velocity 

0% (rest) 1.0 

1% 

5% 
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15% 

20% 1.0206 

30% 1.0483 

40% 1.0911 

50% 1.1547 

60% 1.2500 

70% 1.4003 

80% 1.6667 

90% 2.2942 

95% 3.2026 

96% 3.5714 

97% 4.1135 

98% 5.0252 

99% 7.0888 

99.5% 10.0126 

99.9% 22.3664 

99.99% 87.5657 

99.999% 223.6136 

99.9999% 707.2136 

99.99999% 2,236.1680 

99.999999% 7,071.0678 

99.9999999% 22,360.6798 

99.99999999% 70,710.6781 



Chapter 17 

MATTER, MASS AND ELECTROMAGNETIC MASS 

There are many theories and definitions concerning the concepts of matter and 
mass.  One artificial and ad hoc theory, electromagnetic mass, has been 
incorporated into many current theories, including Special Relativity.  However, it 
turns out that electromagnetic mass is not really a mass of matter, but rather 
only a theoretical resistance of the medium through which matter and some 
electromagnetic phenomena pass. 

A. What is Matter and What is Mass?

The Greek word ‘maza’ originally meant an inferior quality of bread.1  

Archimedes used the related word ‘masse’ to mean a lump or block.  The Latin word of 

the early Christian Church, “massa,” expanded the meaning to include an “aggregation 

of bodies”  (Jammer, 1961, pp. 7 – 9, 29).  In the writings of Aristotle, the word 

“materia” originally meant timber  (Ibid, p. 19).  Then, in the 13th century, a disciple of 

Thomas Aquinas, Aegidius Romanus, conceived the idea of quantitas materiae 

(“quantity of matter”) “as a measure of mass or matter, independent of determinations 

of volume or weight”2  (Ibid, p. 45).  Throughout most of recorded history, matter and 

mass were thought of as synonymous terms.   For example, Galileo considered “mass” as 

“another name for matter itself”  (Jammer, 1961, pp. 51 – 52). 

Kepler, Galileo, Descartes, and Newton, working separately, created the concept 

of inertia, which in concert with Newton’s second law of motion would ultimately result 

in the concept of “inertial mass”  (Chapter 4).  Kepler described inertia as “something 

similar to weight” which “matter must have;” the “repugnance [resistance of] inertia or 

1 Similar words in Hebrew and Egyptian meant substantially the same thing. 
2 The 15th century concept of “impetus” required the concept of quantity of matter. 
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opposition to motion is a characteristic of matter; it is stronger, the greater the quantity 

of matter in a given volume”  (Ibid, pp. 55, 56).  Newton equated mass (corporis vel 

massae) with the quantity of matter (quantitas materiae); however, his three laws of 

motion made no explicit mention of mass.  The concept of mass is only implied by the 

acceleration of a body in his second law3  (Ibid, p. 65).  Thus, it was left for Euler in 1736 

to explicitly state a formula for “inertial mass”:  “Force equals mass times acceleration”  

(Jammer, 1961, p. 89).  Reciprocally, m = F/a .  Inertial mass is sometimes also referred 

to as “mechanical mass”  (see Feynman, 1964, p. 28-3). 

During the early part of the 18th century, German scientist Gottfried Leibniz 

(1646 – 1716) invented complicated and confusing theories of mass and matter.  In the 

mid 18th century, Immanuel Kant criticized Newton’s concepts, but failed to advance the 

concept of mass.  The idea of the indestructibility and “conservation” of matter or mass 

was implicit in Newton’s theories, and French physicist Antoine Lavoisier (in 1789) 

extended this notion of conservation to chemical reactions,4 but he failed to define 

either matter or mass  (Jammer, 1961, pp. 85 – 86).  During the 19th century, French 

physicist Bané de Saint-Venont, Maxwell, Ernst Mach and Hertz all attempted to invent 

new definitions of mass.  Mach and Saint-Venont each rejected quantitas materiae, but 

failed to come up with an improved alternative, although Mach did arrive at an 

acceptable theoretical construct5  (Ibid, p. 100).  Maxwell’s theory assigned a priority of 

3 Newton referred to the words “body,” “mass” and “matter “ as meaning the same thing, and he 

defined its quantity as “arising from its density and bulk conjointly.”  (Newton, Principia [Motte, Vol. 1, p.

1]). 
4 In other words, Lavoisier asserted that the same quantity of matter is present after a chemical reaction 
as was present before such reaction. 
5 Mach’s definition was equivalent to Newton’s third law of motion, but it did not really describe what 
mass is  (Jammer, 1961, p. 121).
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force over mass, and Hertz’s definition essentially redefined mass by weight  (Ibid, pp. 

103, 105). 

During the early 20th century, the Italian school attempted numerous contrived 

definitions of mass but without much success.  Their attempts resulted in several 

definitions of “gravitational mass,” which we shall briefly discuss in Chapter 40  (Ibid, p. 

110).  Later, scientists Hans Herm (in 1938), Pendse (in 1939), Herbert Simon (in 1947), 

and Alfred Tarshi attempted to define the concept of mass as a “primitive” concept, 

without using other concepts to make it meaningful  (Jammer, 1961, pp. 112 – 119).  

Two of such attempts merely resulted in mass ratios that can be obtained by Euler’s 

formula, and the others attempted to define mass by statistical inference.  All involved 

the motion of bodies by reason of force.  Jammer concluded that in general,  “no 

attempts to formalize Newtonian mechanics by a precise explicit definition of mass have 

been very successful,” and he gave as an example of such circular definitions: 

“We obtain our knowledge of forces by having some theory about masses, and 
our knowledge about masses by having some theory about forces”  (Ibid, p. 120). 

Thus, it may be impossible to devise a meaningful qualitative definition of mass without 

resort to an empirical, mechanically covariant and quantitative interaction between the 

variables of Euler’s formula:  m = F/a. 

Definitions of “matter” have been equally frustrating.  Is it atomic in nature, 

composed of quarks and gluons or strings (quantum mechanics definitions)?  Is it 

electromagnetic in nature?  Is it merely stored energy?  Is it the effect of an interaction 

between particles and some phenomenon called the Higgs field  (Close, pp. 192 – 193)?  

Does matter even exist?  There are many very confusing theories concerning both 
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matter and mass.  As one sage writer concluded, “Mass is a mess.” 

B. What is Electromagnetic Mass?

“Electromagnetic mass” is a highly theoretical concept that was concocted by 

physicists and mathematicians around the turn of the 20th century.  The reason why we 

need to discuss and understand this concept a century later, is two-fold:  1) Einstein 

based his concepts of “relativistic mass” and “relativistic dynamics” on electromagnetic 

mass, and  2) vestiges of electromagnetic mass remain with us in the form of other 

dubious theories. 

Remember that in Newtonian mechanics, the concept of inertial mass (m) was 

defined and empirically quantified by Euler’s formula:  m = F/a .6  However, during the 

mid 19th century it was realized that this formula was only an idealization, because it 

ignored the resistances present in the body’s environment, such as air, radiation and 

friction.  A body’s (or a particle’s) environment of resistances were later referred to by 

the terms “medium” or “field.”  Because of such inertial resistances, the acceleration of 

a terrestrial body is less than the idyllic acceleration that theoretically exists in empty 

space.  Therefore, the terrestrial mathematical inertial mass that is empirically defined 

by the factor F/a is greater than the idyllic mass in empty space  (see Jammer, 2000, p. 

32).  This “greater mathematical mass,” its magnitudes and its theoretical variations are 

the subjects of our discussion in this chapter. 

6 In Newtonian mechanics, mass “was a number which was constant, unchanging and invariant with 

regard to different frames of reference.  It only changed when the object itself changed,” i.e. burned  

(Goldberg, p. 132). 
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When the influence of environmental resistances upon a body’s acceleration was 

realized in the mid 19th century, this phenomenon at first resulted in a concept known 

as “hydrodynamical mass.”  Every body that moves through a fluid medium quite 

naturally experiences a resistance to its motion.  Therefore, the force exerted on the 

body by the medium results in less than an idyllic mathematical acceleration (a = F/m), 

the magnitude of which depends upon “the shape of the body and the nature of the 

medium”  (Jammer, 2000, p. 33).  When algebraically expressed in mathematical terms 

of m = F/a, the reduction in acceleration “a” algebraically resulted in an increase in 

mass “m,” and such increase has sometimes been called a “virtual mass.”  This 

mathematical convention of arbitrarily referring to the effect of an environmental 

resistance as an increase in the mass (or inertia) of the body moving through such 

environment (or medium) is the root cause of much of the confusion about mass that 

has followed.  If Euler’s equation had simply been changed to m = F/(a – R), where R is 

the environmental resistance or the resistance of the medium, then much of such 

confusion (and many dubious theories and interpretations) could have been avoided. 

What happens if the medium is not a fluid but rather an electromagnetic field, 

and the body is a charged particle such as an electron?  In 1881, by analogy to the 

hydrodynamical mass scenario, British physicist J. J. Thompson (1856 – 1940) theorized 

that the electromagnetic field (induced by the relative motion of the charged particle 

itself) caused a retardation or resistance to its acceleration that was “equivalent to an 
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increase in mass of the charged moving sphere”7  (Jammer, 1961, pp. 136 – 137).  This 

type of electromagnetic resistance was later described as “self-induced”  (see Feynman, 

1964, pp. 28-4 through 28-8). 

In 1889, a paper published by British physicist Oliver Heavyside (1850 – 1925) 

dramatically expanded Thompson’s analogy to hydrodynamical mass by referring to the 

theoretical increase in mass as if it was a physically significant phenomenon.  For 

Heavyside, the electromagnetic resistance was “not only analogous to mechanical 

inertia but an inertial effect sui generis.  In fact, Heavyside speaks explicitly of an 

“electric force of inertia”  (Jammer, 1961, p. 141). 

Whereas, before Heavyside’s paper there were mechanical theories of 

electromagnetism (such as Maxwell’s), after the publication of Heavyside’s paper there 

were numerous electromagnetic theories of mechanics which asserted that inertial 

mass was basically an inductive effect of electrodynamics  (Ibid, pp. 136, 141 – 142, 

144).  Imaginative concepts of “electromagnetic mass” and “electromagnetic 

momentum” were soon introduced by Poynting, Abraham, Lorentz, Wein, Kaufmann, 

Poincaré, Bucherer, Einstein, and others  (Ibid, pp. 142 – 145; Figure 17.1).  However, 

they were only myths, because “electromagnetic mass” is only a myth.  In reality, it is 

merely an electromagnetic resistance in the environment of a charged particle (i.e. an 

electron).  It might even be more correct to describe the effect as “electromagnetic 

7 In other words, Thompson only conceived of the process “as if” the mass hypothetically 

increased  (Jammer, 1961, p. 137).
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inertia”8  (Feynman, 1964, p. 28-10). 

C. The Electromagnetic World Picture

The concept of electromagnetic mass ultimately resulted in the theoretical 

attempt to “explain all processes in nature in terms of convection [electric] currents and 

their electromagnetic radiation.”  It was dubbed the “electromagnetic world-picture” by 

its most ardent advocate, German mathematical physicist Max Abraham (1875 – 1922)9  

(Jammer, 2000, p. 35).  It was necessary for the proponents of this view to describe and 

deal with mass totally as an electromagnetic phenomenon  (Goldberg, p. 133).  This was 

nothing less than an attempt to strip matter of its substance, and to negate the 

existence of material mass.  As German physicist Walter Kaufmann (1871 – 1947) 

conjectured:  “the total mass of the electron is merely an electromagnetic 

phenomenon;” and his colleague Max Abraham proclaimed:  “the inertia of the electron 

originates in the magnetic field”  (Jammer, 2000, pp. 35, 36).  These conjectures may be 

regarded “as the first field-theoretic treatment of elementary particles”  (Ibid, p. 35; 

Chapter 34). 

In 1901, Kaufmann began experiments to measure the inertia and the mass of 

electrons that were theoretically moving at speeds near to that of light.10  Kaufmann 

was attempting to measure the ratio of the fixed charge of the electron to its mass, as a 

8 In fact, Lorentz did describe the effect as “electromagnetic inertia”  (Goldberg, p. 93).  According to 
Lorentz’s theory of the electron, electromagnetic inertia was the force exerted by a magnetic field on the 
electron in the direction perpendicular to its motion (Ibid, p. 134; Figure 17.1). 
9 Ether was the fundamental phenomenon of this conceptual view, “charge was the manifestation of 
forces exerted on the ether,” and mass was the result of the inertia of electric charge moving through 
various fields  (Goldberg, p. 133). 
10 Kaufmann was using electrons that were naturally ejected from radium bromide  (Goldberg, p. 134). 
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function of the electron’s velocity.  He concluded that such ratio decreased as the 

electron’s velocity increased, which he interpreted as an increase of the electron’s 

mass11  (Figure 17.1B).  The problem then was to invent a theory that might account for 

this effect  (Goldberg, p. 134). 

In 1902, Abraham postulated that the electron was a rigid sphere. 12  After much 

conjectured theorizing, he calculated the magnitude of the electromagnetic mass of the 

electron depending upon its speed and direction of motion.  The mass of the electron in 

its direction of motion relative to the ether he called the “longitudinal mass.”  Since no 

experiment has ever been devised to measure longitudinal mass, its ad hoc theoretical 

magnitudes remain completely speculative.  The electron’s mass in the direction 

perpendicular to its motion Abraham called the “transverse mass.”  After many 

complicated mathematical calculations, he concluded that his ad hoc magnitudes for the 

transverse mass of the electron substantially agreed with Kaufmann’s experimental 

deflection results, even though such results were not certain  (Goldberg, p. 135). 

In April, 1904, Lorentz published a paper that contained his radical 

transformation equations and his attempts to explain the null results of Michelson’s 

experiments  (Chapter 16).  Lorentz’s paper also contained his theories concerning 

electromagnetic mass.  Lorentz’s theory disagreed with Abraham’s in several respects. 

His formula for the electron’s change in mass depended upon his Lorentz 

11 Such interpretation was premised upon Newton’s third law of motion, because it was assumed that the 

electron was subject to a force that acts in the direction opposite to its motion. (Jammer, 1961, p. 147). 
12 This postulate was critical, because a non-rigid or deformable electron would require other forces to 

hold it together, which would constitute a contradiction to Abraham’s theory. (Goldberg, pp. 134 – 135).
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transformations and the resulting contraction or deformation of the electron.13  

Consequently, Lorentz’s ad hoc magnitudes for the electron’s longitudinal and 

transverse mass were somewhat different than Abraham’s theoretical magnitudes  

(Chart 31.1).  In his April, 1904 paper, Lorentz rationalized that his magnitudes for 

electrodynamic mass agreed with Kaufmann’s experimental results “nearly as well as 

with those of Abraham”  (Lorentz, 1904c [Dover, 1952, pp. 30 – 34]). 

In 1905, Einstein’s Special Theory of Relativity was published.  In Section 10 

thereof, he sought to determine the magnitude of the motion of the electron.  First, 

Einstein determined the equations for the motion and mass of the electron when it was 

“at rest” in Lange’s moving inertial reference frame.  He then transformed such 

equations with Lorentz transformations and his own transformations for Maxwell’s 

equations, and inquired “as to the ‘longitudinal’ and the ‘transverse’ mass of the moving 

electron”  (Einstein, 1905d [Dover, 1952, pp. 61 – 62])?  Thereafter, Einstein derived: 

Longitudinal mass = 
𝑚

√(1−
𝑣2

𝑐2
)
3

Transverse mass = 
𝑚

1−
𝑣2

𝑐2

 (Ibid, p. 63]).  It turns out that Einstein’s abstract mathematical magnitudes for 

longitudinal mass were exactly the same as Lorentz’s April 1904 abstract magnitudes14  

13 This effort to remain consistent with the other contraction predictions of his paper resulted in serious 
problems for his electromagnetic mass theory, which even Poincaré’s heroic rationalizations failed to cure 

(Goldberg, p. 136). 
14 This should not be considered as amazing, because Lorentz published his magnitudes in April, 1904, the 
year before Einstein’s Special Theory paper.  On the other hand, Einstein’s magnitudes for transverse 

mass were dramatically different than those of Abraham and Lorentz  (Chart 31.1B). 
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(Chart 31.1A). 

We shall save the discussion and scrutiny of Einstein’s concept of Relativistic 

Mass, and the events that surrounded it, until Chapter 32.15  The points to be made here 

are two-fold.  First, Einstein utilized the same basic ad hoc and arbitrary concepts and 

methodologies as Kaufmann, Abraham, Poincaré and Lorentz used (which would include 

ether) in order to arrive at his abstract magnitudes for electromagnetic mass.  Second, 

Einstein premised his concepts of relativistic mass and relativistic dynamics on the ad 

hoc concept of electromagnetic mass (which in reality is not a mass of matter, but only a 

resistance of the electromagnetic medium), and on Abraham’s ad hoc and 

immeasurable concept of longitudinal mass.   

In 1906, Poincaré published a paper that attempted to correct and defend 

several of Lorentz’s concepts related to the electromagnetic mass.  He theorized that 

non-electromagnetic forces must be present in order to hold the deformable electron 

and its charge together and to maintain their mutual repulsion in an infinitesimal space. 

However, such a theory would appear to contradict the total electromagnetic concept 

of mass.  If Poincaré’s theory were accepted, the only way to save the electromagnetic 

concept of mass would be “to describe the electron as a structureless point charge” 

with a radius of zero  (Jammer, 2000, p. 36).  With this scenario, the energy of the 

electron’s mass would become infinite.  Jammer concluded that “classical 

15 Einstein applied his Lorentz transformations to the concept of electromagnetic mass in order to 
describe a variable, velocity-dependent concept of mass (“relativistic mass”).  However, this concept of 

relativistic mass was merely a mathematical generalization of the prior ad hoc work of others, and 

coincidentally its magnitudes only roughly approximate dubious experimental results.  Likewise, 

“relativistic dynamics” depends upon the validity of relativistic mass and the Lorentz transformations 

(Chapter 31).
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electromagnetic theory has never resolved this problem”16  (Ibid).  Jammer also 

concluded that: 

“The early enthusiasm with which the theory was met, however, soon 
diminished, for it became increasingly clear that the electromagnetic theory of 
mass was unable to carry out successfully the necessary generalizations for 
the constituents of matter other than electrons”17  (Jammer, 1961, p. 152).  

D. Feynman’s Problems with Electromagnetic Mass

In his 1964 lecture, entitled “Electromagnetic Mass,” Feynman applied Special 

Relativity to Maxwell’s equations which resulted in the proposition:  that a charged 

particle in an EM field will have a momentum proportional to its velocity  (Feynman, 

1964, pp. 28-1, 28-3).  This means that there must be a mass as “the coefficient 

between momentum and velocity”  (Ibid, p. 28-5). 

“The momentum in the field—the electromagnetic momentum—is proportional 
to v.  It is just what we should have for a particle with the mass equal to the 
coefficient of v.  We can, therefore, call this coefficient the electromagnetic 
mass”  (Ibid, p. 28-3). 

The energy of the charged particle in the EM field must also be proportional to the 

velocity, “because in the relativity theory they are different aspects of the same four-

vector”  (Ibid, p. 27-1). 

However, when “concepts of electromagnetic momentum and energy [are] 

applied to the electron or any charged particle,” difficulties occur  (Feynman, 1964, p. 

28-1).  Even, “when electromagnetism is joined to quantum mechanics [QED], the

16 Often when theorists are forced to come up with impossible solutions in order to save a theory, this 

means that the theory is wrong.  Such was the case with “ether,” and also with “electromagnetic mass.” 
17 Nevertheless, vestiges of electromagnetic mass live on in certain concepts, such as Einstein’s relativistic 

mass, E = mc2 , quantum mechanics, quantum electrodynamics (QED), quantum field theory, particle 

physics, superstring theory, and General Relativity.
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difficulties remain”  (Ibid.).  The difficulties include:  1) “the discrepancy between the 

two formulas for the electromagnetic mass”18 (Ibid, p. 28-4);  2) where does the 

[electromagnetic] mass come from” (Ibid, p. 28-3);  3) where does the extra force [of 

resistance] come from” (Ibid, p. 28-7); and  4) how can “the idea of an electron as a 

simple point charge…be maintained”  (Ibid, p. 28-6). 

Feynman attempted to solve the paradox of the above difficulties with every 

conceivable theory, but to no avail.  He concluded that “difficulties associated with” 

Maxwell’s classical electromagnetics theory were the cause, and therefore Maxwell’s 

theory needed to be modified  (Feynman, 1964, p. 28-1).  He even attempted to modify 

Maxwell’s theory, but again he could not find a solution  (Ibid, pp. 28-6 through 28-12). 

The author would like to suggest that perhaps Feynman was looking in the 

wrong place.  In other words, that Einstein’s relativistic concepts, which defined 

Feynman’s basic premises, were the culprits.  In effect, that:  1) Einstein’s concept of 

electromagnetic (relativistic) mass is not a material mass, but rather is only a theoretical 

electromagnetic resistance;  2) that electromagnetic (relativistic) momentum, 

electromagnetic (relativistic) energy (if they do exist), and relativistic mass (which is only 

a variation of electromagnetic mass) are not proportional to, nor dependant upon, any 

velocity (see Chapter 31); and  3) that E = mc2 is inter alia only a general approximation 

of convertibility and not a rigorous formula of equivalence  (Chapter 32). 

18 The two theories were the classical theory and Einstein’s relativistic theories “that mass depended on 

velocity” and E = mc2 . (Feynman, 1964, p. 28-4).  Feynman also premised this discrepancy upon dubious 

conclusions by Lorentz  (Ibid). 
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E. Conclusions

Material mass remains an abstract and amorphous concept even though, along 

with space and time, it should be one of the most fundamental concepts in nature.  

However, this should not be considered as a revelation, because “the most important 

and most fruitful concepts are [often] those to which it is impossible to attach a well-

established meaning”19  (Kramers, 1947, p. 196).    Jammer concludes: 

“The notion of mass seems to elude all attempts at a fully comprehensive 
elucidation and a logically as well as scientifically unobjectionable definition…” 
(Jammer, 1961, pp. 223 – 224). 

“One has to admit that in spite of the concerted effort of physicists and 
philosophers, mathematicians and logicians, no final clarification of the concept 
of mass has been reached”  (Ibid, p. 224). 

19 In this regard, consider such concepts as:  infinity, eternity, creation of the universe, and creation of life. 
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Figure 17.1  Electromagnetic Mass Experiments
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Chapter 18 

OVERVIEW OF EINSTEIN’S SPECIAL THEORY 

A. The birth of Einstein’s Relativity.

In late June of 1905, German mathematical physicist Albert Einstein (1879-1955) 

finished writing a manuscript that he later referred to as his Special Theory of Relativity  

(Einstein, 1905d [Dover, 1952, pp. 37 – 65]).  This manuscript was written in German 

and entitled:  “On the Electrodynamics of Moving Bodies”1  (Ibid, p. 37).   

Einstein previously had theoretically applied the “Galilean transformation 

equations” to a ray of light transmitting at the constant velocity of c and propagating 

relative to a material body moving inertially away from the light ray at velocity v.  The 

mathematical result was that Maxwell’s constant transmission velocity of the light ray at 

c algebraically appeared to vary or change to c - v or c + v, depending upon the speed 

and linear direction of the inertial motion of the material body  (Chapter 19).  Thus, for 

Einstein, these classical Galilean transformation equations of mechanics did not appear 

to apply to the phenomena of electromagnetic waves. 

This apparent contradiction between the mathematical laws of mechanics 

(Galilean Translational Relativity)2 and Maxwell’s law of electromagnetic waves (the 

1 The phrase “electrodynamics of moving bodies” in early 1905 generally referred to the relationship or 
interaction between electromagnetism and matter in motion; for example, the relative motion between a 
magnet and a conductor which could produce an electromagnetic effect, such as an electric current  
(Miller, pp. 142 – 143).  By 1905, many other scientists in addition to Einstein had used the above phrase, 
including Lorentz, Hertz, Föppl and Wein  (Ibid; Folsing, pp. 62, 169, 171; Goldberg, p. 94).  In his Special 
Theory, Einstein generalized the above phrase to mean many other things. 
2 Chart 24.3. 
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constant transmission velocity of light at c through empty space)3 created a theoretical 

“crisis” for Einstein and many other scientists of the early 20th century.  Einstein, as well 

as the entire scientific community, was completely baffled by these apparent 

mathematical “difficulties”  (Chapter 19).  In Einstein’s words: 

“If every ray of light is propagated relative to the [stationary railway] 
embankment with the velocity c, then for this reason it would appear that 
another law of propagation of light must necessarily hold with respect to the 
[linearly moving] carriage—a result contradictory to the principle of relativity4 
(Einstein, Relativity, p. 23; Figures 19.1 and 19.2). 

Rather than discard one of these supposedly cherished laws of physics (Galileo’s 

Relativity or Maxwell’s constant propagation velocity of light at c relative to material 

bodies), Einstein chose instead to attempt to reconcile the apparent mathematical 

contradiction between them by algebraically modifying the troublesome Galilean 

transformation equations of mechanics.  He attempted to accomplish this unnecessary 

mathematical feat by borrowing a different set of ad hoc transformation equations from 

Lorentz’s April 1904 treatise and substituting it for the classical Galilean transformation 

equations  (see Chapter 27).  When Einstein then applied this radical new set of “Lorentz 

transformation equations” to a ray of light propagating relative to the railway carriage 

inertially moving at v in any linear direction with respect to the light ray, the velocity of 

the light ray remained algebraically constant at c  (the Preamble).  In other words, the 

velocity of light mathematically became an invariant velocity of c relative to both inertial 

3 Chapter 6A, Figures 6.8 & 6.11, and Memo 6.10. 
4 Einstein’s Principle of Relativity in effect stated that the same mathematical transformation equations 
must apply both:  1) to Newton’s laws of mechanics as demonstrated by Galileo’s Relativity, and 2) to 

Maxwell’s law for the constant propagation velocity of light at c relative to material bodies  (Chapter 24; 

Einstein, 1905d [Dover, 1952, pp. 37 – 38]).  But little did Einstein realize that there is no Maxwellian law 

for the constant propagation velocity of a light ray at c relative to linearly moving material bodies.

325 Chapter Eighteen



reference frames (the stationary railway embankment on the inertially moving Earth 

and the linearly moving carriage).  Voilá!  Einstein’s mathematical fix seemed to work 

like magic. 

Einstein attempted to justify the substitution of the Lorentz transformation 

equations for the Galilean transformation equations, as his artificial solution for the 

perceived mathematical “difficulties,” by means of numerous illogical rationalizations.  

Most notably, they were his synchronization of clocks to create a “common time” for all 

observers and all events on every frame of reference (Chapter 25), and his twin 

concepts which Einstein called the Relativity of Simultaneity (time intervals) and the 

Relativity of Distance (length)  (Chapter 26). 

Some of the bizarre mathematical (spatial and temporal) consequences which 

resulted from substituting the Lorentz transformation equations, and from Einstein’s 

definitions and rationalizations (which defy experience, logic and commonsense), were: 

1) the ad hoc and unobserved physical contraction (shortening) of a material body or

object in the direction of its relative inertial motion (Chapter 28);  2) the ad hoc and 

unobserved reciprocal dilation (slowing down) of time intervals on such contracted body 

(Chapter 28);  3) the unobserved and potentially enormous theoretical increase in the 

mass of such contracted body depending upon its velocity v relative to the velocity of 

light at c (Chapter 31), and a new relativistic formula for the composition of velocities  

(Chapter 29).  The last five paragraphs suffice to describe Einstein’s Special Theory of 
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Relativity in a nutshell. 5 

Since 1905, Einstein’s Special Theory has gradually become accepted by the 

scientific community, and it is now considered to be a ubiquitous law of physics.  Many 

have even called it a scientific revolution.6 Professor Rigden recently described Special 

Relativity as a “super theory” and concluded that now,  “any physical theory must 

incorporate Einstein’s relativity theory”  (Rigden, p. 101).  This currently is also the 

conclusion of most other scientific theorists. 

In late 1915, Einstein attempted to generalize Special Relativity to include 

accelerated motions and all other forms of motion, not just inertial motion (uniform 

velocity).  This “General Theory of Relativity” resulted in many more ad hoc, unobserved 

and artificial mathematical consequences and speculations  (Chapter 40).  It also 

required the abandonment of Euclidian geometry and the invention of a bizarre new 

theory of gravity (called “curved spacetime”) in order to mathematically make his 

General Theory appear to work  (Einstein, 1916 [Dover, 1952, pp. 111-164]).  General 

Relativity in turn spawned Einstein’s 1917 theory of a “finite spherical universe” 

(Einstein, 1917 [Dover, 1952, pp. 177-188]) upon which much of current day cosmology 

is based.   

The influence of Special Relativity has also spread to other disciplines, such as 

philosophy, epistemology, art, and even poetry.  “The theory of relativity…has become 

5 Don’t be concerned if you don’t fully understand the brief descriptions of these relativistic concepts, 
because all concepts are fully discussed, analyzed and explained in later chapters. 
6 Einstein denied that his Special Theory differed “radically from the previous developments in 

physics”  (Folsing, p. 211).  In fact, he never used the term “revolution,” and “would laugh when others

used it.”  (Ibid, p. 210).
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part of our culture”  (Rigden, p. 102). 

B. Some problems with Special Relativity.

So is that the end of the story?  Are Einstein’s conjectures concerning Special 

Relativity really valid, and have they received the historical, logical and empirical 

scrutiny which they deserve?  Hardly.  One huge fly in Einstein’s relativistic ointment 

turns out to be:  that the mathematical “difficulties” which Einstein imagined concerning 

Maxwell’s constant velocity of light at c and which he was attempting to reconcile with 

his mathematical Special Theory…did not even exist  (Chapter 21D and the Preamble).  

There were no actual or mathematical “difficulties” that needed solving, reconciling, or 

Einstein’s Special Theory.  They only existed in Einstein’s mind and constituted a 

paradox, which after sufficient analysis has the following simple explanation.   

Maxwell’s transmission velocity of a light ray at c in vacuo is both constant with 

respect to the medium of the vacuum of empty space through which it passes and 

becomes a relative rate of velocity when such light ray propagates over changing 

distances with respect to all linearly moving bodies.  The algebraic values (c + v and c – 

v) which Einstein obtained by applying the Galilean transformation equations to a light

ray transmitting at velocity c through a vacuum and propagating relative to the carriage 

moving inertially at v, did not result in a variation or change of the constant transmission 

velocity of light at c.7    

7 Only variable or “mechanically covariant” quantities (like forces or accelerations), which co-vary with 
respect to each other on different inertially moving bodies, can be mathematically transformed or 

changed from one inertially moving body to another  (Goldberg, pp. 80 – 81).  Einstein’s velocity 

dependent concept of “co-variant” coordinate magnitudes for different reference frames is very different. 

(Chapters 20E and 24A).   
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The algebraic values c + v and c – v were just the very natural relative velocities 

of a light ray constantly transmitting at c with respect to the medium of empty space as 

it also propagates over changing distance/time intervals (ct ± vt) relative to a material 

body that is moving linearly at v either toward or away from the light ray  (see Figures 

21.1. and 21.2).  These relative velocities of light are analogous to the constant velocity 

of your automobile with respect to the motorway, which also has relative velocities with 

respect to the other autos that are passing you at different constant velocities in either 

direction  (Figure 21.6).   

Einstein misinterpreted such relative velocities of light propagation (c ± v) over 

changing distance/time intervals with respect to linearly moving material bodies to be 

varying velocities for Maxwell’s constant transmission velocity of light8  (Chapter 21D).  

However, there is no specific law for the velocity of propagation of a light ray over 

different changing distances and time intervals and relative to linearly moving bodies.9  

Maxwell’s constant velocity of light at c in vacuo only applies to a light ray transmitting 

relative to its medium of empty space 10 (Chapter 6A).  Einstein’s misunderstanding and 

misinterpretation of these critical facts was one major false premise for his Special 

 The constant transmission velocity of a ray of light at c empirically and by definition does not vary; 
therefore, its constant velocity cannot be transformed or changed by any mathematical transformation 
equations.  Light’s constant transmission velocity at c only translates from one position in space to 
another position.
8 If Einstein’s interpretation had been correct it would have constituted a violation of Maxwell’s EM 
equations and Maxwell’s theory that the velocity of light at c in a vacuum is always constant. (Chapter 
6A).  But Einstein’s interpretation was not correct. 
9 Such relative velocities only occur on a case-by-case basis  (Figure 21.3 and Chart 21.4). 
10 Thus Einstein’s second fundamental postulate concerning the constant propagation velocity of a light 
ray at c relative to linearly moving material bodies is both meaningless and empirically invalid  (Chapters 
20F and 21E). 
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Theory.11  There are also many others  (Figure 1.1). 

In addition, the so-called “Galilean transformation equations” are a really a 

misnomer.  They are really just translation equations  (Chapter 14).  Such transmission 

equations should never have been theoretically applied by Einstein to the constant 

transmission velocity of a light ray at c propagating relative to linearly moving bodies.  

Why?  One reason is that such velocity of light is empirically and, by definition, constant. 

The velocity of light in a vacuum is always “invariant;” it never varies in the medium of 

empty space.12  An invariant quantity cannot meaningfully be mathematically 

transformed (changed) to a different quantity from one inertially moving body to 

another inertially moving body.  If one attempts to algebraically transform or translate 

any invariant constant velocity from one inertially moving body to another with Galilean 

transformation equations, the result will automatically be a relative velocity (like c – v or 

c + v).13  Likewise, the Lorentz transformation equations (which were designed by 

Lorentz to artificially change invariant values, such as length) should never have been so 

applied, for similar reasons.  Einstein’s assumption that either of such transformation 

equations could be meaningfully applied to the constant transmission velocity of light at 

c was another major false premise for his Special Theory.14 

11 Without this false premise, there probably never would have been a Special Theory of Relativity.  If the 
reader does not fully understand the above concepts, please be patient because they are fully explained 

and demonstrated in the next few chapters.
12 This was the empirical result of Michelson’s experiments and many other similar light experiments (see 
Chapters 7, 9 and 12).  But the 19th and early 20th century scientists could not believe them. 
13 A similar result would occur if one attempted to transform or translate a constant inertial velocity from 
one inertially moving body to another.  A relative velocity would occur (i.e. v1 – v2 or v1 + v2).
14 If the Galilean transformation equations had not been so misapplied by Einstein, then the relative 
velocities of c + v and c – v (the “difficulties”) never would have resulted, and Einstein’s mathematical 

“solution” to eliminate these “difficulties” (his Special Theory) never would have resulted either. 
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In reality, Michelson and Morley’s “missing time interval” for light propagation 

within his apparatus, which Einstein sought to explain by an artificial and illusionary 

contraction of the distance interval (Einstein, Relativity, pp. 58 – 60), is merely a paradox 

that is also easily explainable without any assumed contraction of matter.  There are 

three real reasons for Michelson’s paradoxical null results:  one theoretical, one 

empirical, and one technical  (Chapters 10, 11 and 12).   

It also turns out that the mechanics concept of Galileo’s Relativity, in any of its 

many forms, is irrelevant to the constant transmission velocity of light at c, for several 

reasons.  For example, the two concepts (moving matter and light radiation) are so 

different that they can never be unified or reconciled  (Chapters 23 and 24).  Thus, 

Einstein’s first fundamental postulate (his radical and expanded mathematical “Principle 

of Relativity”) which includes both light (EM) and optics as well as mechanics (matter in 

motion) is meaningless  (Chapter 24).  It follows from the above, that Einstein’s 

elaborate and contrived Special Theory, which was premised on his meaningless 

principle of relativity, was both unnecessary and empirically invalid from its inception. 

Einstein’s Special Theory is also fraught with one false assumption, 

interpretation, and concept after another  (Figures 1.1 and 1.2).  Let us discuss a few 

specific examples.  The theory falsely assumes that the non-material phenomenon of 

light should be analyzed and governed according to the irrelevant concepts of 

mechanics  (Chapters 19, 20, 23 and 24).  Einstein’s contraction hypothesis and his 

Lorentz transformation equations were merely conjectural inventions of his imagination  

(Chapters 10A, 15, 16 and 27).  Einstein’s concepts of “simultaneity,” “common time,” 

331 Chapter Eighteen



“proper time,” and synchronization of clocks and events are hopelessly flawed.  For 

instance, every human inertial observer has his own unique “personal time” for the 

perception of distant light events.  Therefore, Einstein’s concepts of a “common local 

time” for all spatially separated observers and events on the same inertial frame (no 

matter what its size)…are invalid on their face  (Chapter 25).   

The mathematical fix of Einstein’s Special Theory is predicated on the false 

premise that a propagating ray of light must always have the same absolute velocity of c 

with respect to every linearly moving material body, regardless of such body’s location, 

its different linear velocity, or its different direction of motion.  This is an impossible and 

invalid absolute concept  (Chapter 21E).  For example, this result would be analogous to 

your automobile moving down a street at the constant speed of 30 m/s relative to the 

street and at the same time magically be moving at a rate of exactly 30 m/s relative to 

every other moving vehicle in the entire city, regardless of its location, its speed, or its 

direction of motion.  This absolute result would, of course, be impossible  (Figure 21.6). 

The theory falsely assumes that matter (i.e. a material body) must physically 

contract in size, and that the duration of time intervals on such contracted body must 

slow down depending upon its velocity relative to c, in order for light to propagate in 

the absolute and impossible way that Einstein conjectured  (Chapters 20G, 26 and 28).  

The theory is also based upon the idea that the inertial motion of one body relative to 

the inertial motion of another body will, if fast enough, cause the length of each body to 

physically shrink down to nothing, will cause the duration of time intervals on each body 
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to slow down to zero, and will cause the mass of each body to become infinitely large15  

(Chapters 28 and 31).  In such chapters of this treatise, it is demonstrated that all of 

these ad hoc mathematical predictions and consequences of the Lorentz 

transformation equations are nothing more than unobservable and untestable 

theoretical constructs.16 

The above relativistic concepts and Einstein’s Special Theory in general have 

resulted in many more ad hoc, relativistic mathematical theories over the years, 

beginning with Einstein’s formula for E = mc2 later in 1905 (Chapter 32), and 

Minkowski’s Spacetime geometry in 1907-8  (Chapter 33).  A short list of the others 

includes:  Einstein’s ad hoc formula for the relativistic composition of velocities 

(Chapter 29), the applications of Einstein’s transformation equations to light, electricity 

and the Doppler effect (Chapter 30), Relativistic Dynamics (Chapter 31), quantum 

physics and particle physics (Chapter 34), quantum field theories and Superstring 

Theory (Chapter 35), many of which are also circularly considered to be experimental 

confirmations of Special Relativity. 

Throughout most of his writings on Special Relativity, Einstein was almost always 

talking “double-speak” in order to achieve his theoretical agenda.  For example, he may 

have couched a measurement in the empirical terms of a human observer, a distant 

light flash, a rigid rod, a body of reference, a time or a distance, but he actually 

measured almost everything mathematically by hand and eye coordinates, by 

15 This means that a body that has shrunk to nothing will have an infinitely large mass.  This invalid 

theoretical result is logically invalid upon its face. 
16 In many ways, trying to read and understand Einstein’s Special Theory is like trying to read and 

understand Egyptian hieroglyphics without the Rosetta stone.  Let this treatise be your Rosetta stone.
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simultaneous clock times, by frames of reference, by algebraic equations, by distorting 

Lorentz’s transformations, by so-called “proper” measurements, or by some other 

method that only had meaning for him.  The intended result was an air of mystery and 

total confusion by the reader.17 

The dozens of so-called experimental confirmations of Special Relativity have 

greatly helped to turn Doubting Thomases into faithful, unquestioning believers and 

advocates.  Yet when carefully scrutinized, it turns out that all of these so-called 

confirmations are in reality either coincidental approximations, rank conjectures, 

empirically invalid concepts, misconceptions, illogical interpretations, ad hoc 

mathematical consequences, circular reasoning, unmerited guesses, explainable 

paradoxes (such as the M & M null results), untestable speculations, wishful thinking, or 

the like  (Chapters 36, 37 and 38).  The author has also demonstrated that the remaining 

so-called experimental confirmations are just repetitions of the above or provably 

incorrect on their face, such as Einstein’s attempted relativistic confirmation of the 1851 

Fizeau experiment  (Chapter 29).   

It has been suggested by Einstein’s disciples (in order to attempt to save his 

Special Theory) that the contraction of matter and its reciprocal concept, the dilation 

(slowing down) of time intervals, which mathematical consequences are the heart of 

Special Relativity, are merely illusions of measurement rather than real physical 

17 There is a direct parallel between Einstein and Franz Kafka, Karl Mannheim and other symbolist writers 

of his early era. 
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processes18  (Resnick, 1992, p. 472; D’Abro, 1950, pp. 150 – 151; Born, p. 254).  On the 

other hand, Einstein himself described such consequences as “physical behavior”  

(Einstein 1905d [Dover, 1952, p. 48]; Einstein, Relativity, p. 41).  Actually, they are 

neither.  In fact, such bizarre theoretical consequences do not exist in any form.  They 

are only myths and illusions that mathematically result from the Lorentz transformation 

equations, and result from faulty analyses of hypothetical examples suggested by 

Einstein  (Chapters 26 and 28).  Again, the so-called experimental confirmations of these 

myths and illusions came in the form of speculative analogies to physical processes, 

misinterpretations of physical experiments, conjectures, and the invention of further 

invalid mathematical theories.  Such relativistic myths are not unlike the myths of 

“phlogiston,” “caloric,” and “ether” previously described in Chapters 1 and 6. 

In fact, the mythical concepts of ether and Special Relativity are strangely similar. 

Both were invented in order to attempt to explain puzzling dilemmas and paradoxes.  

Both became almost universally accepted as valid.  Both resulted in contrived theories 

that created more false and imagined consequences but no real solutions.  Both were 

based on fallacious premises.  Strangely enough, both are primarily absolute concepts, 

not relative ones.   

A century or so ago the false concept of ether was gradually exposed as being 

strictly a figment of scientific imagination, and real explanations for some puzzling 

phenomena emerged.  When the false premises, interpretations, assumptions, concepts 

18 If Einstein’s contraction of matter is merely an illusion, then how does it explain the M & M paradox, 

which requires a real physical contraction of matter to explain Michelson’s missing time interval? 
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and consequences of Special Relativity are exposed and understood, and when the real 

solutions for paradoxical results, mysterious phenomena and so-called confirmations 

are explained…then all of the dilemmas, difficulties, illogical concepts, and imagined 

consequences which surround and constitute Special Relativity will also immediately 

disappear. 

C. Special Relativity as a theory of measurement.

Einstein’s followers attempted to justify Special Relativity by characterizing it as 

“a theory of measurement”  (Goldberg, p. 103).  For example: 

“The [Special] theory says nothing about the nature of the world.  It only speaks 
to how measurements are made when we begin to explore questions about the 
world”  (Ibid). 

They claim that Einstein’s bizarre relativistic concepts, such as Length 

Contraction and Time Dilation, are “only a consequence of our way of regarding 

[measuring] things and [are] not a change of a physical reality”  (Born, p. 254).  For 

example: 

“a rod in Einstein’s theory has various lengths according to the point of view 
[measurement] of the observer.  One of these lengths, the [rest length] or 
proper length, is the greatest, but this does not make it more real than the 
others”  (Ibid, p. 255). 

These concepts might have some validity if several human observers were estimating 

the length of a telephone pole from various distances away  (Figure 3.8).  However, 

Einstein (in effect) asserted and claimed that all of his estimates and mathematical 

measurements of length resulted in the real physical length of the telephone poles, and 

that such measurements depended upon the relative velocity of the measurers. 
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As with all measurements of magnitude “that are treated within the theory of 

relativity,” any change in magnitude: 

“says nothing essential about the body itself, but results as an artifact of the way 
distances and times are measured for the same events by different inertial 
observers”  (Goldberg, p. 141). 

Does the magnitude of an object or a physical phenomenon (i.e. mass) moving with 

respect to the observer who is measuring it…actually physically change?  Goldberg 

replied:  “Within the theory of relativity this question has no meaning.  We might coin a 

phrase:  “Actually is as actually measures’”  (Ibid, p. 147). 

D’Abro attempted to explain and justify Einstein’s relativistic measurements and 

his resulting mathematical concepts and consequences, as follows: 

“According to Einstein, the [magnitude of any physical phenomenon changes] 
only in so far as it is in relative motion with respect to the observer.  Were the 
observer to be attached to the [physical phenomenon, no change] would exist; it 
would be the [physical phenomenon] left behind which would now appear to 
have suffered the [change].  Thus mass follows distance, duration and 
electromagnetic field in being a relative having no definite magnitude of itself 
and being essentially dependent upon the conditions of observation”  (D’Abro, 
1950, p. 160). 

Resnick also attempted to describe and justify Einstein’s measurements of 

length:  “No actual shrinkage [of the rod] is implied, [there is] merely a difference in 

measured results…Special Relativity is a theory of measurement that simply says 

‘motion affects measurement’”19  (Resnick, 1992, pp. 472, 481). 

The author can only respond with the word:  Baloney!  All of the above 

attempted explanations, rationalizations, justifications and apologies totally ignore the 

19 Not true.  Actually, motion only affects Einstein’s empirically invalid system of measurement. 
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following facts.  Einstein intentionally conjectured ad hoc that the magnitudes of all 

physical phenomena (with only a few exceptions) are dependent upon relative velocity. 

In other words, that their magnitudes are measured (by Einstein’s ad hoc system of 

measurement) to change in proportion to their relative velocity.  Einstein arbitrarily 

changed Galileo’s material concept of relativity so that it might also theoretically apply 

to electromagnetic and optics (Chapter 24).  Einstein intentionally contrived his 

ridiculous kinematic system of measurement (Chapters 25 – 29) for the sole purpose of 

distorting most of physics, because this was the only way he could make his impossible 

concept for the absolute propagation velocity of light at c (Chapter 21 and the 

Preamble) appear to have any validity  (see D’Abro, 1950, p. 162). 

Einstein and his followers have repeatedly referred to the mathematical 

consequences of Einstein’s surrealistic Special Theory as resulting in new real and 

physical phenomena with physical meanings, and they have spent decades trying to 

confirm such ad hoc consequences with empirical results and artificial interpretations of 

experiments  (see Chapters 36, 37 and 38).  Many of Einstein’s followers were fully 

complicit with this pseudo-scientific process which now pervades most of physics and 

many other scientific disciplines as well.  As a result, Einstein is now revered (or 

worshipped) as a scientific icon, and he was even named person of the 20th century by 

Time Magazine for inventing all of his mathematical gobbledygook. 

To dismiss all of the above described concocted distortions and outright 

misrepresentations as merely resulting from a different point of view concerning 

measurements not only adds insult to one’s injury…it is also a direct affront to our 
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intelligence.  The wasted resources and other damages that have already been done to 

physics by Special Relativity in the name of legitimate science may be irreparable.  In 

any case, they are water under the bridge.  The only current remedy is to immediately 

discard Special Relativity to the scientific scrap heap, along with other destructive myths 

such as caloric, phlogiston and ether, and to return to an empirical and logical 

investigation and observation of reality. 

D. The Universal Principle.

The term “relativity” in it broadest sense refers to the relationship between 

natural laws and observers; in other words, how the laws of nature apply relative to 

human observers.   The overriding question explored by this treatise, and in the 

following chapters, is:  Are the laws of nature valid for every human observer regardless 

of his position, his time, his state of motion, or mathematics?  Einstein claimed that in 

order for the velocity of light to satisfy the first three parts of the above test, inter alia, 

the following conditions must be met:  Einstein’s radical principle of relativity must be 

applicable, his artificial concept of the absolute propagation velocity of light at c must be 

applicable, the dimensions of linearly moving bodies must contract, their mass must 

increase, and the duration of time intervals on them must become slower, depending 

upon the relative velocity of such bodies as compared to the velocity of light.   

On the contrary, it shall be a major purpose of the remainder of this treatise to 

demonstrate that the laws of nature have always been the same for all human 

observers, regardless of the relative velocities involved and without the concepts of 

Special Relativity.  In other words, Einstein’s Special Theory was always unnecessary and 
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irrelevant as well as invalid.  Similar conclusions apply to Einstein’s General Theory of 

Relativity, his relativistic theories of the Cosmos, and all the other ad hoc mathematical 

theories described in the following chapters. 

This treatise asserts the following much broader, stronger, and unconditional 

natural principle:  “THE LAWS OF NATURE ARE THE SAME FOR ALL HUMAN OBSERVERS, 

REGARDLESS OF THEIR POSITIONS, TIMES OR STATES OF MOTION.”  We shall call this 

the “Universal Principle.”  The Universal Principle includes all disciplines of science, and 

does not require any transformation equations, any coordinates, any frames of 

reference, any specific mathematics, nor any special hypothesis or assumptions. 

A “constructed theory” is one that begins with imagination and rationalizes 

empirical phenomena.  A “principle theory,” on the other hand, begins with secure 

empirical foundations and deduces consequences or imagines extensions  (Folsing, p. 

208).  We will demonstrate that Einstein’s Special Theory lacked any empirical 

foundations and therefore was certainly a contrived and constructed theory. 

The First Part of this treatise has primarily dealt with the theories, experiments 

and assumptions that led to the creation of Special Relativity, many of which were 

contrived and false.  The Second Part and remaining chapters explain and scrutinize 

Einstein’s Special Theory itself:  its many false premises, postulates and assumptions; 

its dubious analogies, rationalizations, measurements, strained logic and 

interpretations;20 its arbitrary claims, conjectures, and bizarre mathematical 

consequences; and the 

20 Einstein needed to resort to these artificial strategies, because his mathematical Special Theory lacked 

any empirical foundation or support. 
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empirical invalidity of its so-called experimental confirmations.  The remaining chapters 

also disclose and explain some astonishing answers to the paradoxes, misconceptions 

and distortions that Special Relativity creates, asserts and/or implies.  The proof of these 

many assertions by the author lies before you, so good reading. 
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Chapter 19 

THE “DIFFICULTIES” WHICH TRIGGERED SPECIAL RELATIVITY 

By 1905, theoretical physics appeared to some scientists to be in a state of 
complete disarray.  Vestiges of Newton’s absolute space and absolute time 
remained.  The concept of stationary ether continued to confuse and distort 
almost everything.  The paradoxical null result of the M & M experiment was still 
an unexplained enigma.  Above all, there appeared to be mathematical 
“difficulties” between the mechanics principle of Galileo’s Relativity and 
Maxwell’s electrodynamic equations (which implied the constant transmission 
velocity of light at c) that mystified Einstein and the entire scientific community. 

A. The theoretical background for Einstein’s mathematical “difficulties.”

Anyone who has read Albert Einstein’s early writings on physics must conclude 

that he was greatly disturbed by several problems (or “difficulties,” as he called them), 

which he perceived to exist in physics during the early part of the first decade of the 

twentieth century.  In this Chapter 19 we shall discuss and analyze those perceived 

“difficulties” that apparently led Einstein to construct his Special Theory of Relativity.  

Despite Lange’s abstract invention of relatively moving inertial reference frames 

in 1885, there still remained in physics vestiges of Newton’s concept of “absolute space” 

at rest.  The most obvious example of this was the concept of stationary ether, which 

was generally considered to be an absolute frame of reference at rest in space from 

which measurements might be made.1 Faraday, Maxwell and many other physicists had 

incorrectly based their theories on the existence of this “specially favored” reference 

frame. 

1 This, of course, was a fallacy of logical thinking on its face, because by convention other reference 

frames were composed of ponderable matter and had a unique specific velocity, but by definition the 

hypothetically material ether was stationary and not ponderable. 
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The paradoxical null results of Michelson’s experiments, and many similar light 

experiments during the latter part of the 19th century, which attempted to detect and 

measure the absolute motion (velocity, direction and distance traveled) of the Earth 

with respect to the ether at rest, must have been particularly troubling for Einstein.  At 

the turn of the century, the paradox of the M & M null results in particular remained a 

disturbing enigma for the scientific community.  The absolute theories of Lorentz and 

Fitzgerald, which arbitrarily attempted to explain away such paradoxical null results in 

order to defend and save the concept of stationary ether as an absolute reference 

frame, would not have been acceptable because they were so ad hoc.  For Einstein, the 

concept of stationary ether must be abandoned (or at least ignored), measurements of 

space needed to be drastically changed and redefined, and the baffling mystery of the 

M & M null results (and their theoretically missing time intervals) must be more 

plausibly explained. 

In the physics of Einstein’s early days, there were similar vestiges of Newton’s 

concept of “absolute time.”  For example, Michelson’s experiments and Lorentz’s 

theories attempted to deal with, measure, describe and explain “absolute time 

intervals” for light rays to propagate with respect to the stationary ether.  In addition, all 

distantly separated light events in the Cosmos were often intuitively assumed to occur 

at absolutely the same instant in time (simultaneously).  For example, the twinkling of a 

distant star and its perception by an observer on Earth were assumed by many to be 

simultaneous events.  This false and imprecise assumption was mathematically 
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exemplified by the Galilean transformation equations for time:  t = t' and t' = t2.  For 

Einstein, measurements of time also needed to be drastically redefined and made more 

precise. 

As previously mentioned in Chapters 14 and 17, the classical Galilean 

transformation equations did not describe the theoretical mathematical increase in the 

electromagnetic mass (actually resistance) of a charged body or particle when its 

velocity is increased.  Einstein believed that this mathematical “difficulty” needed to be 

rectified by a modified set of transformation equations that would describe this 

theoretical phenomenon  (Goldberg, pp. 131 – 141; D’Abro, 1927, pp. 157 – 160).  There 

were also other problems and paradoxes in physics that disturbed Einstein (Memo19.3).

Yet, by far the most important “difficulty” which baffled Einstein and the entire 

scientific community in 1905 was the apparent contradiction between two revered 

mathematical principles of physics:  the Galilean transformation equations of mechanics 

which mathematically describe Galileo’s Relativity, on the one hand, and Maxwell’s 

electromagnetic equations which inter alia implied that the velocity of light had a 

constant velocity of c en vacuo, on the other hand. 

What exactly was this apparent contradiction or paradox?  The Galilean 

transformation equations, which describe the velocity of material objects relative to 

inertial frames of reference, “give rise to a certain addition law of velocities, the 

relation commonly used in everyday life”  (E. B., 1969, Vol. 19, p. 96). 

2 As we shall discover in Chapter 25, these imprecise approximations of the time of occurrence of a distant 

event had been well known by mathematicians such as Poincaré for many decades, but they were 

consciously ignored for purposes of mathematical simplicity  (Neffe, p. 129; Miller, p. 176). 
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“For example, if a man walks along a moving train with a velocity of 2 mph 
relative to the train, in the direction of motion of the train, and if the train moves 
with a velocity of 60 mph along the tracks, then the velocity of the man relative 
to the tracks will be, it is said, 62 mph”  (Ibid;  Figure 19.1A). 

Based on the above examples, Rohrlich logically concluded,  “The speed of an object is a 

relative quantity depending on the frame relative to which it is measured”3 (Rohrlich, p. 

52; also Figure 7.1). 

But what happens if, in place of the walking man, there is a light ray traveling 

through the train  (see Figure 19.1B)?  “[I]t would be expected that [the light ray’s] 

velocity also would be different if it is measured relative to the train or relative to the 

tracks”4  (E. B., 1969, Vol. 19, p. 96).  Rohrlich agreed: 

“Elementary reasoning according to Newtonian mechanics requires that if the 
speed of light is c as measured in a particular reference frame then it cannot 
also be the same number c relative to a different frame”5  (Rohrlich, p. 52). 

“However, experiments show that the speed of light is the same in all inertial 

systems of reference.  Consequently, the Galilean principle of relativity…and the 

constancy of the light velocity in an inertial frame of reference seem to be empirically 

incompatible”  (see E. B., 1969, Vol. 19, p. 96).  In other words, the mechanics law for 

the addition of velocities empirically does not apply to the velocity of light.  What could 

3 Strangely enough, we shall discover in Chapter 21D that this conclusion is also valid for a ray of light 
when it propagates relative to a material body which moves linearly with respect to the light ray. 
4 Rohrlich also reasoned that,  “If the source of the light (a lamp, say) is used as a reference frame then 
the speed of light should have one value relative to a source at rest and another value relative to a 

moving source”  (Rohrlich, p. 52).  On the other hand, we will explain in Chapters 21 and 22 why these 

expectations do not occur with a ray of light, regardless of the motion of its emitting body. 
5 However, as we will paradoxically discover in Chapter 21, the correct statement is that a ray of light can 
have the same transmission velocity of c in or through any different reference frame, but almost never 

the same propagation velocity relative to different reference frames.
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be the answer to all of these paradoxes?6 

Remember that Maxwell interpreted his electromagnetic equations to mean that 

a “disturbance” was created in the material ether, and that this disturbance of matter 

was instantly transmitted in the form of electromagnetic waves (light) in all possible 

directions through the stationary ether at the constant velocity of c (300,000 km/s)  

(Chapter 6A).  Maxwell also “pictured light waves as travelling on…some medium [such 

as water waves move on water].  That medium was called the [luminiferous] ether.  

[Thus] c is the speed of light relative to the ether” (Rohrlich, p. 52).   

By the late 1880’s, Maxwell’s equations, and his interpretations of them, were 

accepted as valid by much of the scientific community.  But then the question arose:  if 

the velocity of a light ray at c is a constant velocity with respect to the material medium 

of stationary ether, then must not such light ray have a different velocity with respect to 

each material body that is moving linearly at velocity v relative to the stationary ether?  

For example, pursuant to the Galilean transformation equations of mechanics, the 

velocity of a light ray at c should a priori be either c + v or c – v with respect to a 

material body (i.e. the Earth) moving linearly at v relative to the light ray.  Such different 

velocity should also depend upon the direction of such body’s motion relative to the 

direction of propagation of the light ray  (Ibid). 

Thus, the scientific community concluded that the velocity of a light ray was not 

always constant.  However, this conclusion appeared to contradict Maxwell’s equations, 

and the constancy of the velocity of light that they implied.  Michelson’s paradoxical null 

6 We shall discover the detailed answers in Chapters 21, 22 and 23. 
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results only added to the scientific confusion, because they implied that the velocity of 

light emitted for a moving body (Earth) was always c in every direction.  How could a 

light ray propagate over an absolute greater distance in the direction of the Earth’s solar 

orbital motion, but no greater time interval was detected by Michelson’s apparatus?   

Finally, the scientific community concluded that there was only one preferred 

reference frame “in which the measured speed of light is exactly c; that is…ether…at 

rest”  (Resnick, 1968, p. 17; also see Rohrlich, p. 52).  In all other inertial reference 

frames which moved relative to the ether frame, they assumed and concluded that the 

transmission velocity of a light ray must vary “from c + v to c – v” depending upon the 

linear direction of motion of the inertial reference frame relative to the direction of the 

propagating light ray 7 (Resnick, 1968, p. 16).  Thus, by the 1890’s it appeared that with 

respect to linearly moving bodies, either:  1) the varied mathematical computations (c + 

v and c – v) based on the Galilean transformation equations of mechanics and relativity 

were incorrect; or   2) Maxwell’s equations, which mathematically required that the 

velocity of light transmitting en vacuo must always remain a constant c, were incorrect.  

But how could this be?  Both concepts had proved their worth over extended periods of 

time. 8 

Remember that in Chapter 6, we also discussed the fact that the fictitious 

concept of stationary ether was actually irrelevant to the validity of Maxwell’s 

7 These conclusions were, of course, ludicrous on their face, for two reasons:  1) there is no ether frame 
from which to absolutely measure a different velocity of light…thus such measurement is only a figment 
of one’s imagination; and  2) how can the speed of a moving body in empty space and at a distance 
change the velocity of anything moving or transmitting toward or away from it…a rocket, a planet, or a ray 
of light?   
8 Strangely enough, as we shall soon discover in Chapters 21 and 22, both concepts were actually correct. 
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equations.  In the absence of ether all that remains is empty space, so Maxwell’s 

equations really implied that the constant transmission velocity of light is c relative to its 

medium of the vacuum of empty space.  However, these facts were apparently not by 

realized by Einstein nor by the scientific community in 1905.9 

B. Einstein described his mathematical “difficulties,” including those with
respect to the classical addition of velocities.

Einstein referred to the aforementioned mathematical paradoxes and apparent 

contradictions as the “difficulties,” and he concluded: 

“There is hardly a simpler law in physics than that according to which light is 
propagated in empty space.  Every child knows that this propagation takes 
place in straight lines with a velocity c = 300,000 km/sec…10 

“Who would imagine that this simple law has plunged the 
conscientiously thoughtful physicist into the greatest intellectual 
difficulties”11  (Einstein, Relativity, pp. 21 – 22)? 

In an attempt to describe and explain the mathematical “difficulties” that he imagined—

the apparent conflicts and irreconcilability between the Galilean transformation 

9 Why were such facts not realized?  Because Einstein (like most other scientists even to this day) probably 
never read Maxwell’s original papers.  Miller concluded that before 1905, Einstein’s familiarity with 

Maxwell’s theory of electromagnetism appears to be limited to a few chapters from an 1894 text by 

August Föppl on the Hertz-Heavyside version of Maxwell’s theory, which Einstein read just enough of in 

June 1902 in order to qualify as a patent clerk  (Miller, p. 142). 
10 Take particular notice that Einstein refers to the “propagation velocity” of light at c  , rather than the 
correct concepts:  the emission velocity and the transmission velocity of light at c relative to its medium. 

In fact, there is no specific law for the propagation velocity of a light ray over varying distances and 
relative to linearly moving reference bodies.  In Chapters 21 and 22 we shall demonstrate how and why 
Einstein’s misunderstanding of these concepts of velocity for a light ray was the basic false premise upon 
which his entire Special Theory of Relativity was predicated. 
11 Einstein also described these mathematical paradoxes, which he called the “difficulties,” with respect to 
inertial reference bodies:  “…assuming that the Maxwell…equations hold for a reference body K [at rest], 
we then find that they do not hold for a reference body K' moving uniformly with respect to K  , if we 

assume that the relations of the Galilean transformations exist between the coordinates of K and K  '”  

(Einstein, Relativity, p. 58).  However, very importantly, Maxwell’s equations for the constant transmission 

velocity of light at c have nothing to do with reference bodies, coordinates between reference bodies or 

transformation equations. 
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equations and Maxwell’s equations for the constancy of the velocity of light at c 

previously discussed—Einstein concocted the following analogies and examples.12  

In Chapter 6 of his book, Relativity, entitled “The Theorem of the Addition of 

Velocities Employed in Classical Mechanics,” Einstein constructed the following 

attempted analogy to Galileo’s 1632 sensory and empirical concept of relativity.  

Einstein supposed that a railway carriage was traveling along a straight railway 

embankment at a constant velocity (v), and that a man inside the carriage walked the 

length of the railway carriage at a constant velocity (w) in the direction of the carriage’s 

uniform motion  (Figure 19.1A).  Einstein then asked the question:  What will be the 

total velocity (W) of the man relative to the embankment?  He added the two uniform 

velocities (v) and (w) together to arrive at the total, v + w = W.  Einstein then asserted 

that, “this result…expresses the theorem of the addition of velocities employed in 

classical mechanics”  (Einstein, Relativity, pp. 18 – 19).  Let us now scrutinize the above 

attempted analogy to Galileo’s Relativity and Einstein’s characterization of it, to see if 

they are correct. 

In his attempted analogy to Galileo’s Relativity, Einstein merely added the 

constant velocities of two material objects (the carriage and the man) together in order 

to compute a third constant velocity (W) of the man relative to the embankment.  

Remember that we also used this type of simplistic computation;  a) in Figure 7.1 in 

order to demonstrate that the velocities of material objects can be added together or 

12 Many of Einstein’s analogies and analyses in his Special Theory are strained, artificial, irrelevant or 

invalid, and we shall point out these flaws as we proceed.
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subtracted from one another in order to compute their total velocity relative to another 

material object; and  b) in Chapter 14 with respect to the translations and 

measurements computed by the Galilean transformation equations.  Regardless of the 

fact that Einstein’s algebraic computation, v + w = W, was correct, his addition of 

constant velocities has absolutely nothing to do with Galileo’s empirical concept of 

relativity (as Einstein implied), nor any of its purposes  (Chapters 5 and 13). 

In Einstein’s attempted analogy to Galileo’s Relativity, the relatively stationary 

embankment played the part of the relatively stationary dock on the inertially moving 

Earth.  The railway carriage played the part of the ship moving at a constant uniform 

velocity away from the relatively stationary dock  (Figure 5.3).  But the uniformly 

walking man was not accelerating on the inertially moving carriage, so he played no part 

in Galileo’s Relativity.  Remember that one major purpose of Galileo’s Relativity was to 

empirically demonstrate that accelerated motions occurring on one inertially moving 

body are empirically the same as accelerated motions occurring on a different spatially 

separated inertial body with a different velocity.13  However, there is no way that a man 

walking at a uniform velocity on one inertially moving carriage could ever empirically 

demonstrate this mechanical covariance (or equivalence) of accelerations occurring on 

different spatially separated inertially moving bodies.  Nor could the uniformly walking 

man demonstrate the empirical invariance of Newton’s second law of motion on 

different inertial bodies, or sensorally demonstrate that the man could not tell if the 

13 In other words, the variable magnitudes of F = ma, a = F  /m, and m = F  /a are mechanically 

equivalent or covariant (and Newton’s second law of motion is invariant) on each inertial body.
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train was at rest or uniformly moving in a straight line. 

Galileo’s Relativity involved two different accelerated events on two different 

inertial bodies (Earth and a sailing ship) separated by a distance, not one non-

accelerated event (a uniformly walking man) on one inertially moving body (a carriage).  

Galileo’s concept of relativity was also purely an empirical and sensory concept, not a 

mathematical one.  A mathematical “theorem of the addition of velocities” of a 

passenger’s uniform velocity added to the ship’s uniform velocity relative to the uniform 

inertial velocity of the Earth had no purpose within the concept of Galileo’s Relativity.  

The magnitudes of uniform or inertial velocities were never specified (even abstractly) in 

Galileo’s Relativity, because they were irrelevant to its purposes.  For the same reasons, 

they were never added together  (Figure 19.4 and Chapter 5).  Thus, Einstein’s 

attempted analogy had absolutely no relevance to Galileo’s Relativity or its purposes.   

The only “velocity” that was ever relevant to any form of relativity in the 19th 

century occurred when the Galilean transformation equations were invented after 1885 

and were applied to Lange’s relative inertial reference frames in an attempt to 

mathematically describe and measure relative motions  (Chapters 13 and 14).  With 

these equations there was only an abstract algebraic computation of the uniform 

translation or distance traveled (vt) by the inertially moving frame away from the 

relatively stationary frame, so that there could be a one-to-one mathematical point 

translation (transformation) of accelerated motions from the “stationary frame” to the 

‘moving frame,” and vice-versa.  This algebraic translation of position, of course, could 

never demonstrate the empirical or mechanical covariance of accelerations in different 
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reference frames (inertial bodies), nor could it demonstrate the sensory equivalence of 

the different inertial reference frames. 

Even with the Galilean transformation equations, one constant uniform velocity 

was rarely, if ever, added to another constant uniform velocity in order to compute a 

third constant uniform velocity, the way Einstein did in his attempted analogy.  What 

purpose would this computation serve? 14  It would only be relevant to descriptions or 

measurements of motions and positions of reference bodies.  But, again, these purposes 

had nothing to do with Galileo’s Relativity. 

Normally, the only addition or computation of velocities in Lange’s model of 

inertial reference frames was made in order to describe or measure accelerations on 

one inertial reference frame (at one position) and to mathematically translate such 

accelerations to the other inertial reference frame (at a different position).  Such 

identical accelerations would obviously always remain mathematically invariant (the 

same) in either reference frame.  This dubious mathematical exercise and its 

mathematical result was sometimes confusingly misnamed Galilean Relativity, but it had 

nothing to do with Galileo’s empirical and sensory concepts of relativity  (Goldberg, p. 

374).  Einstein’s above attempted analogy to Galileo’s Relativity also had little or no 

relevance to the Galilean transformation equations or their purposes, either.   

It becomes obvious that Einstein was dealing with and confusing three 

14 Of course, in this mathematical model, the velocities of the two inertial frames could be abstractly 
added together:  v1 + v2 = v3 .  But this would serve no purpose for the concept of Galileo’s Relativity. 

Nor did Einstein’s similar addition of two uniform velocities in order to produce a third relative velocity 

serve any purpose with respect to Galileo’s Relativity or even with respect to the Galilean 

transformations. 
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completely different and separate concepts:  1) Galileo’s empirical and sensory concept 

of relativity,  2) Lange’s abstract model of relative uniform motions along with its 

Galilean transformation equations, which described and measured accelerations, and 

produced the abstract algebraic concept of Galilean Relativity, and  3) the simplistic 

computation or addition of velocities of material objects  (Figure 19.2 and Figure 7.1). 

Einstein’s above analogy was really only relevant to the third concept, but he attempted 

to characterize it as being relevant to the first two concepts as well.15  

Why then did Einstein invent this irrelevant analogy to Galileo’s Relativity in both 

its empirical and mathematical forms?  Because he needed the empirical concept of 

Galileo’s Relativity for his Special Theory in order to claim that his Special Theory had an 

empirical foundation.  Because he also needed the Galilean transformation equations in 

order to blame for the variations of light’s velocity from c to c – v and c + v  , and as 

transformation equations which he could later modify to create the Lorentz 

transformations.  Also, because in the next Chapter 7 of Relativity he would theoretically 

substitute a ray of light transmitting at the constant velocity of c for the uniform velocity 

of the walking man in yet another false analogy to Galileo’s Relativity, in order to 

attempt to relate electromagnetism and the velocity of light to Galileo’s Relativity.  An 

accelerating man or some other accelerating material object in Einstein’s first analogy 

would not satisfy Einstein’s relativistic agenda, because it would not be analogous to the 

constant velocity of light at c . 

15 Einstein arbitrarily switched back and forth between these three different concepts whenever it suited 

his relativistic agenda. 
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Thereafter, in Chapter 7 of Relativity, Einstein theoretically substituted a 

constantly transmitting ray of light at c for the uniformly walking man his first analogy.16  

Einstein stipulated that “the tip of the ray will be transmitted with the velocity c relative 

to the embankment,” and asserted that “the ray of light plays the part of the man 

walking along relatively to the carriage” in his prior analogy17 (Einstein, Relativity, p. 22).  

The carriage continued traveling down the stationary embankment at velocity (v) in the 

same direction as the propagating light ray  (Ibid; Figure 19.1B).  Let us now analyze and 

scrutinize this attempted analogy by Einstein. 

When Einstein stipulated that the ray of light had a constant transmission 

velocity of c relative to the embankment, he was incorrectly assuming that the 

embankment was absolutely stationary in space, like the ether.  But we know that the 

embankment (on the Earth) moves at 30 km/s relative to the Sun; at about 225 km/s 

relative to the core of the Milky Way Galaxy; and at a myriad of other velocities relative 

to other planets, stars, and galaxies  (Chapter 10A).  So the velocity of the light ray 

relative to the moving embankment in Einstein’s example was actually propagating at c 

+ v or c – v, depending upon at which relative velocity (v), and in which direction, one

assumes the embankment on the Earth to be moving through the cosmos  (Figure 19.2). 

Was Einstein’s substitution of the light ray at the constant transmission velocity 

of c for the uniformly walking man a valid analogy in any sense?  The answer is, no.  The 

16 This time the carriage, the man, the embankment, and the light ray all theoretically existed in a vacuum, 

because this is the medium relative to which light transmits or propagates at c   (Einstein, Relativity, p. 22). 
17 Notice that in this analogy Einstein used the word “transmitted” instead of “propagated” in order to 

describe the “velocity c  ” of the light ray.
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constant transmission velocity of the light ray at c relative to the medium of empty 

space (the vacuum) is immediately and by definition an “invariant” quantity, and an 

“invariant quantity” by definition does not and a priori cannot vary from one material 

reference frame to another.  In other words, an invariant quantity cannot empirically 

vary or be mechanically “covariant.”  On the other hand, the motion of a material body 

(the walking man) is not immediately and by definition an invariant quantity.  The 

motion of the man may accelerate and it could empirically vary or be mechanically 

covariant from one reference frame to another.18 

If the light ray was emitted in the moving carriage and if it really played the part 

of the man in Einstein’s prior analogy, then its transmission velocity at c should be 

added to the velocity of the carriage v to determine its total velocity W relative to the 

embankment:  W = c + v  (Chapter 7A).  But a priori this would have violated Einstein’s 

second postulate concerning the independence of the velocity of light from the motion 

of its source body (the carriage)19  (Chapter 20F).  So Einstein avoided these potential 

contradictions by merely stipulating that:  “the tip of the ray will be transmitted with 

velocity c relative to the embankment”20 (Einstein, Relativity, p. 22).  Because of all of 

these obvious “errors” by Einstein, one senses that he might have been trying to 

18 Also, in Galileo’s Relativity, no man walking on the uniformly moving ship was ever required to maintain 
a uniform velocity.  He could have stopped, walked slower, or run at varying speeds down the center of 

the ship or the carriage.   And he could have moved this way and that, or in a serpentine motion, or he 

could have stopped and walked in the opposite direction.  In other words, the velocity of a man on an 

inertial body in Galileo’s Relativity was never required to maintain a constant quantity. 
19 It would also have violated the first part of Einstein’s second postulate (the absolute constancy of light’s 
velocity at c en vacuo), and likewise would have violated his conjecture that no physical computation of 

velocities can exceed c  (Chapter 29). 
20 However, again, since the embankment was really moving in common with the Earth at v  , Einstein’s 
stipulated value for the light ray relative to both the carriage and the embankment should have been c ± 
v ± v1 , depending upon relative directions of motion. 
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mislead the reader with his contrived analogies. 

Einstein then asked a different question than in his prior analogy with the 

walking man,  “What is the velocity of propagation [w] of the ray of light relative to the 

carriage?”21  Einstein determined, according to the so-called “Galilean Addition of 

Velocities,” that the velocity of the ray of light (w) relative to the carriage is c - v22  

(Figure 19.1B).  He then concluded, “The velocity of propagation of a ray of light 

relative to the carriage thus comes out smaller than c”23  (Einstein, Relativity, p. 22).    

Thus, according to Einstein, the application of the “Galilean Addition of Velocities” to 

the above situation would cause Maxwell’s constant velocity for the transmission of 

light at c to mathematically vary (to c – v or c + v) relative to linearly moving material 

objects (i.e. the moving carriage) depending upon their relative directions of motion24  

(Ibid, pp. 22 – 23; Figures 19.1 & 19.2).   

Here Einstein was not really treating the ray of light like the walking man.  The 

21 This time Einstein arbitrarily referred to the velocity of propagation rather than the velocity of 
transmission as he did with respect to the embankment as if they were both the same concept (which 
they are not). 
22 We have referred to the Galilean addition of velocities as “so-called,” because Galileo never created 
such a concept and Galileo’s Relativity does not contain such a concept. 
23 Strangely enough, this last velocity of propagation (c – v  ), smaller than c  , is correct, as we shall explain 
in Chapters 21 and 22. Einstein was also unwittingly correct when he asserted that the propagation 
velocity of light varies relative to linearly moving bodies, but he did not realize this fact  (Chapter 21).  
However, none of such varying velocities of propagation create a contradiction to Maxwell’s equations, 
nor to the constant transmission velocity of a ray of light at c relative to its medium of empty space, as we 
shall also explain in Chapters 21 and 22. 
24 By c  , Einstein was asserting that the transmission velocity of a light ray relative to the stationary 
embankment was 300,000,000 m/s.  By c – v  , Einstein was asserting that the transmission velocity of a 

light ray relative to the carriage moving in the same direction at 30 m/s was 300,000,000 m/s minus 30 
m/s, a total of 299,999,977 m/s, or less than c  .  Likewise, by c + v  , Einstein was asserting that the 

transmission velocity of a light ray relative to the carriage approaching the light ray at 30 m/s was 
300,000,000 m/s plus 30 m/s, a total of 300,000,030 m/s or more than c  .  In other words, Maxwell’s 

constant transmission velocity of light at c appeared to vary depending upon the magnitude and direction 
of motion of material bodies.
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velocity of the walking man inside the moving carriage relative to the embankment was 

some value of v + w = W.  But the walking man’s constant velocity of w relative to the 

carriage would be w = W – v.  Why did Einstein never ask a question with regard to this 

last velocity like he did in Chapter 6?  Because if he had the result would have been 

equivalent for the ray of light (w = c – v or c + v) and for the walking man (w = W – v 

or W + v).25 In other words, it would have resulted in a very natural relative velocity in 

both cases26 (see Figure 7.1). 

Finally, Einstein concluded that his “addition of velocities” result with regard to 

the light ray (W = c – v) “comes into conflict with the principle of relativity” 27 (Einstein, 

Relativity, p. 22).  Why?  Einstein then explained his conclusion: 

“For, like every other general law of nature, the law of the transmission of light 
in vacuo must, according to the principle of relativity, be the same for…[both the 
moving carriage and the relatively stationary embankment].  But, from our 
above consideration, this would appear to be impossible.  If every ray of light is 
propagated relative to the [stationary] embankment with the velocity c then for 
this reason it would appear that another law of propagation of light28 must 
necessarily hold with respect to the [moving] carriage—a result contradictory to 
the principle of relativity 29  (Einstein, Relativity, pp. 22 – 23). 

25 The reason why we cannot exactly specify the magnitude of any of these velocities is because we do not 
know the absolute velocity v of the Earth through the Cosmos, nor its absolute direction of motion, nor 

the absolute point of emission of the light ray, nor its absolute direction of propagation, and neither did 

Einstein  (Chapters 10A and 22).  Einstein’s abstract algebra masks all of these questions and unknown 

quantities. 
26 All of these very natural relative velocity results would be completely consistent with Galileo’s Relativity 
and with the Galilean transformation equations, so Einstein would have had no justification to modify 
them.  For this reason, he avoided disclosing their existence. 
27 Here, Einstein was referring to his expanded definition of the “principle of relativity,” the first postulate 
in his Special Theory, which incorrectly applies to the velocity of light  (Chapters 20E and 24).
28 Notice that in this paragraph Einstein indiscriminately refers to the “law of the transmission of light” 
and the “law of propagation of light” as if they were the same concept.  But they are entirely different 

concepts, as we shall discover in Chapters 21 and 22.  Einstein obviously wanted the ray of light to 
propagate at velocity c relative to both the stationary embankment and the linearly moving carriage.  But 
this would be an impossible absolute concept, as we shall soon discover in Chapter 21E.  Also, again, there 
is no specific law for the propagation of light relative to linearly moving objects like the carriage. 
29 In essence, Einstein’s analysis amounted to the same thing as stating that the linear motions of distant 
material bodies determine the transmission velocity of light.
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C. Einstein decided to reconcile the theories of relativity and of the velocity of light.

It is obvious from his above statements, that Einstein’s application of the 

material principle of Galileo’s Relativity, and his application of the Galilean 

transformation equations of mechanics, to the constant transmission velocity of light at 

c…created mathematical “difficulties” for Einstein that baffled both him and the 

scientific community.  How could the transmission velocity of light at c be both constant 

and yet appear to mathematically vary with respect to material objects moving at 

different linear velocities?  What could be the answer to this mathematical paradox, this 

“difficulty?”30  At this point, Einstein concluded that: 

“In view of this dilemma there appears to be nothing else for it than to abandon 
either the principle of relativity or the simple law of the propagation of light in 
vacuo”31  (Einstein, Relativity, p. 23). 

Nevertheless, after numerous rationalizations, Einstein ultimately decided not to 

abandon either concept.  Instead, he chose to radically change the classical mechanics 

“principle of relativity” (Chapter 24) and to extend it to the phenomena of optics and 

electrodynamics, based on the following dubious and incorrect ground: 

“…classical mechanics…supplies us with the actual motions of the heavenly 
bodies… 

“The principle of relativity must therefore apply with great accuracy in the 

30 It took the author several weeks of concentrated thought and analysis to finally discover and 
understand the correct answer. 
31 But little did Einstein realize, there is no simple law of the propagation of light in vacuo relative to 
linearly moving bodies, such as a moving carriage.  There is only Maxwell’s constant emission velocity of 

light at c relative to its point of emission in space, and Maxwell’s constant transmission velocity of light at 

c relative to the medium of the vacuum of empty space through which light passes  (Chapters 21and 22).
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domain of mechanics. 32 But that a principle of such broad generality should hold 
with such exactness in one domain of phenomena [mechanics], and yet should 
be invalid for another [electrodynamics and optics], is a priori not very probable” 
(Einstein, Relativity, p. 17). 

Einstein then decided that his two postulates (his radically expanded principle of 

relativity and his concept of light propagating at velocity c) should apply both to 

mechanics and to the velocity of light, because they were only apparently irreconcilable: 

“These two postulates suffice for the attainment of a simple and consistent 
theory of the electrodynamics of moving bodies based on Maxwell’s theory for 
stationary bodies”33  (Einstein, 1905d [Dover, 1952, p. 38]). 

“[I]n reality there is not the least incompatibility between the principle of 
relativity and the law of propagation of light, and that by systematically 
holding fast to both these laws a logically rigid theory could be arrived at.34  
This theory has been called the special theory of relativity…”  (Einstein, 
Relativity, p. 24). 
In order to defend Maxwell’s theory of the constant velocity of light at velocity c, 

and to attain his “consistent” theory of Special Relativity, Einstein claimed that what was 

needed was a “modification” to the “Galilean Addition of Velocities” and the Galilean 

transformation equations35  (Einstein, Relativity, pp. 34 – 35).  Einstein’s “modification” 

of the Galilean transformations turned out to be his Lorentz transformation equations 

for space (distance) and time (intervals):  

32 This is a non sequitur.  No classical principle of relativity (including Galileo’s Relativity) has anything to 
do with “the actual motions of the heavenly bodies.”  Their motions are determined solely by their 

masses, their inertia, Newton’s first, second and third laws of motion, and Newton’s laws of gravity. 
33 Maxwell’s theory of electricity was not about stationary bodies (electrostatics), and his theory of light 
only referred to stationary ether, not ponderable stationary bodies. 
34 This incorrect conclusion by Einstein was based upon a myriad of false analogies, false assumptions 

and the misanalysis of the situation by Einstein, which will become obvious as we proceed with other

chapters.
35 Einstein’s radical “modification” of the classical Addition of Velocities is discussed and explained in 
Chapter 29.  His “modifications” of the Galilean transformations is discussed in Chapter 27. 
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(Ibid, p. 37). 

Actually, Einstein must have realized that the real culprit that was causing his 

mathematical “difficulties” was the relative motion between the stationary 

embankment and the carriage moving linearly at v.  If he could somehow 

mathematically eliminate the time intervals and the space intervals described by the 

Galilean transformations, then he could negate the relative motion between inertial 

reference frames and with it the troublesome addition of velocities so that the velocity 

of light could algebraically remain a constant c for all inertial frames and observers.  

Einstein called this mathematical result:  “co-variance”  (Ibid, pp. 47 – 48).  Thus, 

Einstein’s “modifications” of equations and his reconciling of theories was only his 

means of attaining this co-variant end result. 

Einstein’s above described rationalizations, modifications, and his Lorentz 

transformations resulted in an elaborately constructed ad hoc mathematical theory and 

produced many bizarre mathematical consequences (Einstein, 1905d [Dover, 1952, pp. 

38 – 65]).  These radical Lorentz transformation equations and their mathematical 

consequences, in turn, purported to modify Newton’s laws of motion, and purported to 

produce entirely new laws of physics…with seemingly endless ramifications.36 However, 

as we shall discover in later chapters, all of these rationalizations, modifications and 

36 In light of all of Einstein’s aforementioned false analogies, misassumptions and misanalysis, one must 

also ask the question:  Was this not Einstein’s secret plan in the first place? 
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mathematical consequences were totally ad hoc, artificial, invalid, unnecessary, 

unwarranted and completely irrelevant to anything. 

D. Possible solutions for Einstein’s mathematical difficulties.

In 1968, Resnick (an ardent believer in Einstein’s Special Theory) restated the 

“difficulties” concerning the velocity of light, which faced the scientific community 

during the last part of the 19th century and the early part of the 20th century  (see Memo 

19.3).  In an ether frame at rest, an observer would a priori “measure the speed of light 

to be exactly c”  (Resnick, 1968, p. 16).  This (theoretically impossible) measurement 

would be exactly consistent with Maxwell’s equations for electromagnetism with 

respect to the (non-existent) stationary ether frame  (Ibid, p. 17).  But, continued 

Resnick, in an inertial reference frame “moving at a constant speed v with respect to 

this ether frame an observer would measure a different speed for the light pulse, 

ranging from c + v to c – v depending on the direction of relative motion, according to 

the Galilean velocity transformation37…Hence, the speed of light is certainly not 

invariant under a Galilean transformation”38  (Ibid, p. 16).   

This misanalysis by Resnick concerning different transmission velocities for a 

37 This impossible and ridiculous analysis with respect to a non-existent “ether frame” results in an 
absolute concept, as will be explained in Chapter 21E.  Resnick’s notion of an observer measuring the 

velocity of a light ray in the way described is, of course, pure fantasy; much less with a rigid meter rod and 

a clock, as Einstein has suggested.  Also, the Galilean transformation was not really a mathematical 

velocity transformation equation (as Resnick asserts).  Rather it was a mathematical equation which 

translated coordinates and which described an acceleration in one inertial reference frame relative to 

another inertial reference frame. 
38 The correct analysis should be:  the constant transmission velocity of light at c is an invariant property 
of light, and an invariant property cannot be translated so as to vary from one inertial reference frame to 

another.  If one attempts to transform the invariant transmission velocity of light at c  , the relative 

propagation velocities (c – v and c + v  ) of the light ray will be the natural result  (Chapters 21 and 22). 
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light ray under a Galilean transformation was the theoretical position of the late 19th 

and early 20th century scientific community, including Einstein.  Unfortunately, it 

continues to be the theoretical position of the scientific community during the early 21st 

century.39   

The choices that the scientific community appeared to face during the late 19th 

and early 20th century are stated as follows.  1) If the transmission velocity of a light ray 

did vary relative to different linear uniform velocities of each inertial reference frame in 

the Cosmos, then Maxwell’s equations for electromagnetic waves (light) at the constant 

transmission velocity of c must be flawed.  Why?  Because according to the Galilean 

transformation equations, the algebraic form of Maxwell’s electromagnetic law of 

physics (the constant transmission velocity of light at c) would not be invariant or 

constant when transformed (translated) from one inertial reference frame to another.40  

It would change from c to c – v or c + v.41  On the other hand,  2) it was claimed that if 

the transmission velocity of a light ray at c did not vary relative to the different uniform 

velocities of each inertial reference frame in the Cosmos, then the principle of Galileo’s 

Relativity and the Galilean transformation equations must be flawed, because based on 

them the velocity of light varies from c to c – v or c + v relative to different inertial 

reference frames.  

39 Such analysis is totally incorrect, as will be fully explained in Chapters 20 through 24 to follow. 
40 Remember that Galileo’s Relativity empirically demonstrated and the so-called Galilean transformations 
mathematically implied that, although the magnitudes of accelerated motions may vary in different 

inertial frames (vis. they are mechanically covariant), the algebraic form of Newton’s 2nd law remains 

invariant in all inertial frames of reference.  The early 20th century scientific community must have asked:  

Why should the laws of electromagnetics be any different? 
41 The scientists, of course, failed to come up with a theory for how the inherent transmission velocity of a 
light ray could vary because of the linear motion of distant bodies. 
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These dubious (or rather spurious) choices posed a serious dilemma for the 

scientific community of the late 19th and early 20th century.  Was the established 

principle of Galileo’s Relativity (in its empirical or mathematical form) irreconcilable with 

the established law of Maxwell’s equations (the constant transmission velocity of light 

at velocity c)?  Which cherished law of physics was invalid? 42 

Conventional wisdom suggested three possible solutions for these mathematical 

“difficulties.”  As described by Resnick,  “The fact that the Galilean relativity principle 

does apply to the Newtonian laws of mechanics but not to Maxwell’s laws of 

electromagnetism requires us to choose the correct consequences from amongst the 

following possibilities”  (Resnick, 1968, p. 17).  

“1.  A relativity principle exists for mechanics, but not for electrodynamics; in 
electrodynamics there is a preferred inertial frame, that is the ether frame.   

“2.  A relativity principle exists both for mechanics and for electrodynamics, but 
the laws of electrodynamics as given by Maxwell are not correct  (Ibid).   

“3.  A relativity principle exists both for mechanics and for electrodynamics, 
but the laws of mechanics as given by Newton are not correct”43  (Ibid, p. 18).    

In 1905, Einstein sought to resolve the “difficulties” with the velocity of light that he 

imagined by adopting the third of the above possibilities.  He called this attempted 

reconciliation and resolution his Special Theory of Relativity. 

However, there is also a fourth possibility that is asserted by the author, but it 

was apparently never considered: 

42 Einstein, like the other scientists of his day, asked the question:  Could this dilemma and these two 

established laws of physics (vis. Galileo’s Relativity in any form and Maxwell’s equations) be reconciled; or 

must one be abandoned  (see Einstein, Relativity, p. 23)?
43 Dingle added to this possibility that there might be “some unknown effect of motion that had been 

neglected”  (Dingle, 1972, p. 162). 
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4. A relativity principle exists for mechanics, but it is irrelevant for optics and
electrodynamics, and light transmits at a constant velocity of c with respect
to its medium of the vacuum of empty space.  However, such constant
velocity of light at c en vacuo also becomes part of a relative velocity (c ± v)
when light is propagated over changing distances and time intervals relative
to material bodies moving linearly at v.

This fourth possibility totally eliminates the paradox of the aforementioned “difficulties” 

without any strained logic or contrived ad hoc hypothesis, such as a contraction of 

matter or Special Relativity.  It is discussed and explained in detail in Chapters 21 

through 24 of this treatise. 

As will become more and more obvious as we proceed, the “difficulties” which 

triggered Special Relativity, and Einstein’s Special Theory itself, strangely enough, 

resulted in no small measure because of the confusing, misleading and conflicting 

definitions of scientific and mathematical terms, such as relativity, transformations, 

frames of reference, covariance, inertial motion, mechanics, distance, velocity, and 

especially the constant velocity of light.  They also resulted because of the misanalysis 

and misapplication of many false concepts (such as ether) and of many material 

concepts with respect to the non-material phenomena of EM and light.   

364 Chapter Nineteen



constant velocity
of carriage (v)

Figure 19.1  Einstein’s Example Of The Mathematical ‘Difficulties’ 
Which Occur When His Galilean Addition Of Velocities 
Is Applied To A Moving Man, A Moving Carriage, An 
Embankment At Rest, And A Ray Of Light Transmitting 
At Velocity c

a man walking 
with a constant 
velocity (w)

railway embankment at restAccording to Einstein, the total velocity of 
the man relative to the embankment is: 
W = v + w

carriage constant
velocity (v)

railway embankment at rest
(actually v1 along with the 
velocity of the Earth through
the Cosmos)

According to Einstein, the transmission 
velocity (w) of the tip of the light ray relative 
to the linearly moving carriage at (v) is:  w = c 
- v. Strangely enough, this computation is
correct.

Figure 19.1A

Figure 19.1B

transmission velocity of light ray at c
(w)

(w)



_ _

stationary embankment

c

vcarriage A carriage B

A. The mathematical expression which described the transmission velocity of the light ray relative to the ‘stationary’
frame of reference of the embankment, was c (300,000 km/s).

B. According to Einstein, the mathematical expression which described the transmission velocity of the light ray
relative to the frame of reference of carriage  A  moving inertially straight ahead at velocity v, was c - v, or less than
300,000 km/s.

C. According to Einstein, the mathematical expression which described the transmission velocity of the light ray
relative to the frame of reference of carriage B moving inertially in the opposite direction at velocity v, was  c + v, or
greater than 300,000 km/s.

But how could this be? How could the constant transmission velocity of light at c have various different velocities 
relative to linearly moving material bodies? To Einstein, these mathematical results appeared to contradict Maxwell’s 
equations, where the transmission velocity of light was always a constant c.

Figure 19.2  Einstein’s Mathematical ‘Difficulty’ That the Velocity Of Light Did
Not Appear to Hold the Same Invariant Mathematical Form (c) 
in all Galilean  Inertial Frames of Reference

light ray

v



Memo 19.3 

There were actually three major categories of paradoxes, or ‘difficulties,’ concerning the 
relationships between light and matter that confronted Einstein and the rest of the scientific 
community in 1905:  one was theoretical, one experimental, and one mathematical.  We shall 
now briefly describe and discuss each category. 

1. Theoretical Difficulties:  There was, of course, the mythical concept of ether, which distorted
most theories and the analysis of many experiments.  For example, many light experiments
were analyzed in terms of whether the hypothetically stationary ether was partially or
completely dragged along by the motion of matter through it.  Maxwell even theorized that
light was a disturbance of the stationary ether.

All physical theories (including electrodynamics and optics) were based on and explained by the 
concepts of mechanics.1  For example, the velocities of all material objects were considered to 
be relative quantities depending upon the material frames of reference with respect to which 
they were measured.  (Rohrlich, p. 52)  But Maxwell’s velocity of light at c was a constant 
quantity, rather than a relative quantity that depended upon its motion.2 

“Elementary reasoning according to Newtonian mechanics requires that if the speed of 
light is c as measured in a particular reference frame then it cannot also be the same 
number c relative to a different frame.”3  (Ibid.) 

2. Experimental Difficulties:  The velocity of light from a star appeared to have the same value
when it was received by a telescope on Earth, regardless of the orbital motion of that reference
frame toward or away from the star.  This was the paradoxical conclusion of Bradley’s 1728
aberration of starlight experiment, and of Arago’s 1810 focus of a lens experiment.  It was also
a conclusion of Fizeau’s 1851 moving water experiment when starlight was used as a light
source to measure its velocity in two different directions of the moving water.  (see Chapter 7)
These conclusions were not consistent with the Newtonian measurements of velocity in
different reference frames.  (see Figure 7.1A)  How could a light ray contact the Earth at the
same velocity c regardless of the Earth’s different velocities v relative to the light ray?  (see
Lindley, p. 55)  We shall explain this paradox in Chapter 22E.

In the 1887 Michelson and Morley experiment, light appeared to have the same velocity in all 
directions regardless of the rotational velocity of the Earth or its orbital velocity of 30 km/s 
around the Sun.  The results of this experiment added several more paradoxes:  Why was the 

1 In Chapters 22, 23 and later chapters we will explain why many of the concepts of matter and mechanics 
(including frames of reference, coordinates, transformation equations, Galilean Relativity, and the classical 
addition of velocities) are not applicable to the transmission velocity of light. 

2 What material reference frame could the velocity of light at c be measured relative to?  The only one appeared to 
be the theoretical reference frame of stationary ether.  (Rohrlich, p. 52) 

3 In Chapter 21 we will explain the reasons for this paradoxical false assumption. 
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motion of the Earth not added to the velocity of light?  How could light travel a greater distance 
in the direction of the Earth’s motion without a greater time interval being detected?  How 
could Michelson’s experiment fail to detect the motion of the Earth through space?  (see 
Feynman, 1963, p. 15-2; Chapters 9 – 12) 

3. Mathematical Difficulties:  The mathematical difficulties that Einstein imagined to exist are
described in detail throughout this Chapter 19 and later chapters.
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Chapter 20 

EINSTEIN’S MAJOR ASSUMPTIONS, POSTULATES & GOALS 

Einstein assumed that all physical laws of nature must be symmetrical and 
transformed into the same algebraic form for every inertial observer; that all 
measurements must be physically made with coordinates by hand and eye 
approximations; and that stationary ether was superfluous to his theory, 
therefore all motions and times are relative.   He postulated that a radical 
mathematical principle of relativity applies so as to make all laws of nature “co-
variant.”  For Einstein, “co-variance” meant that each law of nature must be 
constituted so that its space-time coordinate variables of magnitude will be 
transformed by Lorentz transformations into a law of exactly the same algebraic 
form for every inertial observer.  As a result, 1) the magnitudes of all non-EM 
physical phenomena must mathematically vary depending upon their relative 
velocities, and similarly  2) Einstein postulated that mathematically light en 
vacuo must propagate relative to all linearly moving inertial bodies at the 
absolutely constant velocity of c.  But it turns out that most of Einstein’s 
mathematical assumptions, and both of his fundamental mathematical 
postulates, were not correct:  logically, physically or empirically. 

Remember from Chapter 16 that Poincaré assumed in 1904 that all physical laws 

of nature (including light) must be the same for all inertial observers, regardless of their 

different uniform velocities  (Logunov, p. 25).  This assumption (which Poincaré called 

the principle of relativity) seemed to be reasonable:  1) because the algebraic laws of 

mechanics were empirically the same (mechanically covariant) for all inertial observers 

regardless of their different uniform velocities (Galileo’s Relativity);  2) because 

Maxwell’s law for the constant transmission velocity of light at c relative to the medium 

of stationary ether was theoretically the same for every inertial observer (Rohrlich, p. 

52); and  3) above all because such assumption would theoretically explain why 

terrestrial light experiments could not detect the motion of the Earth through the 

stationary ether. 
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Remember also from Chapter 16, that in his April, 1904 treatise, Lorentz 

transformed the space and time coordinates in the M & M experiment with his own 

radical Lorentz transformation equations.  Lorentz did this for three main reasons:  1) in 

order to mathematically do away with the troublesome factors (c – v and c + v) which 

the Galilean transformation equations had previously produced;1  2) to achieve the 

necessary theoretical contraction of the longitudinal arm on Michelson’s apparatus in 

order to explain away Michelson’s “missing” time interval and thus to mathematically 

justify the paradoxical M & M null result with respect to stationary ether; and  3) so that 

his results would be consistent with Poincaré’s principle of relativity (expanded to 

include electrodynamics and light as well as mechanics) which Poincaré had been 

talking about.2   

It is asserted by the author that when Einstein read Lorentz’s above described 

April 1904 treatise and Poincaré’s writings about his expanded principle of relativity in 

the latter part of 1904 or the early part of 1905, Einstein soon realized that Lorentz’s 

and Poincaré’s new concepts could mathematically resolve the “difficulties” between 

the relativity of mechanics and Maxwell’s velocity of light, if they could be reinterpreted 

in a radically different way.  Most importantly, Einstein realized that Maxwell’s 

electromagnetic law for light waves at velocity c (when transformed by the Lorentz 

transformations) would remain mathematically invariant and constant in both of 

1 Such factors implied that terrestrial light experiments should be able to detect the velocity of the Earth 

through the stationary ether. 
2 Lorentz’s radical 1904 transformations also mathematically demonstrated that electromagnetic mass (a 

resistance) increases with its velocity  (Chapter 17). 
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Lange’s inertial reference frames.  In other words, Maxwell’s law could retain the same 

invariant algebraic form (c) for every inertial observer anywhere in the Cosmos, 

regardless of such inertial observer’s different linear velocity v relative to the light ray.  

This result could also mathematically explain why no light experiment (including the M 

& M experiments) had been able to detect whether an inertial frame (i.e. Earth) was 

moving or not.3   

The ad hoc 1904 theories of Lorentz and Poincaré then became a template for 

Einstein’s 1905 Special Theory, his two fundamental postulates, his Lorentz 

transformations, his relativistic kinematics and dynamics, and all of the other bizarre 

mathematical consequences of his Special Theory.  One major problem with this happy 

scenario was that the “difficulties” which Einstein imagined to exist with respect to the 

velocity of light were never a real problem that needed any solution, mathematical or 

otherwise.  Such “difficulties” (including the baffling M & M null results) were merely 

very explainable paradoxes.  All that was needed was the correct analysis and 

explanation of the situations, so that all of such perceived “difficulties” and paradoxes 

would completely disappear.  These correct analyses and explanations are primarily set 

forth in Chapters 6 – 7, 10 – 12 and 19 – 24 of this treatise. 

Before Einstein began to write his Special Theory in 1905, he obviously had 

developed various goals for his treatise (Memo 20.1), and numerous fundamental 

assumptions concerning its content.  In this chapter, we shall identify, discuss and begin 

3 There was an additional mathematical advantage:  such absolute velocity of c with respect to all inertial 

observers could become a universal constant for measurements.  However, all of these wonderful 

mathematical results were physically impossible, as we shall explain in Chapters 20F, 21 and 22. 
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to analyze these basic assumptions, his two fundamental mathematical postulates, and 

the major goals that Einstein assumed would resolve all of the “difficulties” and 

paradoxes described in our Chapter 19 and elsewhere in this treatise. 

A. Einstein assumed that all physical laws of nature (including the velocity of
light) must be constituted so that they are described to be algebraically
symmetrical for every inertial observer.

The word “symmetry” is generally defined as a “similarity of form or 

arrangement on either side of a median or dividing line that results in an aesthetically 

pleasing whole or beauty.”  It implies a graceful proportion, a pleasing harmony and 

aesthetic balance of the parts.  “Symmetry” can also be interpreted to have other 

meanings.  For example, in mathematics, it can mean creating an equation or 

relationship whose terms or parts can be interchanged without affecting its validity4  

(Webster’s Dictionary).  When a mathematician (such as Einstein) describes a formula or 

a mathematical law as beautiful or elegant, he usually means that it has most or all of 

the above qualities. 

It is apparent from the very first paragraph of Einstein’s 1905 Special Relativity 

treatise that he was convinced that all physical laws of nature (including 

electrodynamics) must be described so that they are symmetrical for every inertial 

observer, but that they were not being described by the scientific community in a 

symmetrical manner.5  For example, Einstein asserted that the “customary view” of 

4 Such interchangeable terms or parts are often referred to as “invariant” or “equivalent.” 
5 For a detailed description of the asymmetries which Einstein was talking about, see Holton, 1973, p. 509.  
Briefly, they had to do with the description of a mysterious “electromotive force” for which there was no 

corresponding energy rather than an electric force caused by relative motion. 
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Faraday’s reciprocal electrodynamic action of a magnet and a conductor (which induces 

an electric current in a wire) involves two very asymmetric descriptions:  one body or 

the other is at rest and the other body is moving6  (Hoffmann, 1972, p. 69).  Instead, 

Einstein concluded:  “the observable phenomenon here only depends upon the relative 

motion of the conductor and the magnet”7  (Einstein, 1905d [Dover, 1952, p. 37]). 

It is true that many different types of symmetry do exist in physical laws.  A 

sphere, a crystal and a snowflake are all symmetrical in “shape.”8 A flower, a vegetable, 

and a human being show some degree of symmetrical shape.  There are also 

symmetries of “identity” in physics.  For example, all electrons and all hydrogen atoms 

are theoretically identical, so in this sense they are symmetrical.   

There are other interpretations of symmetry.  The horizontal displacement of 

two identical moving apparatuses in space or in time on the surface of the Earth should 

have no effect upon their physical operations.  Their motions should be exactly the 

same (symmetrical) regardless of their locations (positions) or times of operation  

(Feynman, 1963, pp. 52-1, 52-2).  Similarly, there is a symmetry or equivalence of 

accelerated motions that occurs on any terrestrial platform with a uniform velocity in a 

6 “It was not the same when looked at from the reference frame of the magnet and from the reference 
frame of the loop.  Einstein felt that this phenomenon should be exactly symmetrical since only relative 

motion is involved”  (Rohrlich, p. 58).  This was an example of the “electrodynamics of moving bodies.” 
7 The relative motion that Einstein was referring to was a uniform linear reciprocal motion.  Einstein most 
likely got the idea for this example from August Föppl, who described a similar asymmetric thought 

experiment in Chapter V (entitled “The Electrodynamics of Moving Conductors”) of his well-known 1894 

German textbook.  Föppl concluded that the only thing that matters is the relative motion of the magnet 

and the conductor toward each other, in which case the ether appears to be superfluous (Neffe, pp. 136 – 

137; Miller, pp. 142, 146).  Einstein used much of Föppl’s exact language on pages 37 and 38 of his 1905 

treatise  (Einstein, 1905d [Dover, 1952, pp. 37, 38]).
8 There are also rotational symmetries of geometrical invariance.  For example, when a square or cube is 
rotated through 90°, such rotation leaves the geometrical shape invariant  (Rohrlich, p. 21). 
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straight line (a motion of translation).  Such accelerated motions will occur so that the 

laws of mechanics (and the algebraic form of such laws, F = ma) will appear to be the 

same (mechanically covariant) on all inertial bodies (Galileo’s Relativity)  (Ibid).  The 

Galilean transformation equations mathematically inferred this type of symmetry for 

two inertial reference frames in a relative translational motion, and accelerated motions 

occurring thereon  (Chapter 14).  This mathematical version of Galileo’s Relativity, the 

implied covariant symmetry of mechanical accelerations produced on inertial reference 

frames in relative translational motion, is also what Einstein was alluding to in his 

“induction of a current” analogy.9  However, Einstein’s “induction” analogy went far 

beyond Galileo’s Relativity and further inferred that relative inertial motion applies to 

the realm of electrodynamics, as well as to mechanics.10   

Based partly on his very limited knowledge of astronomy and partly on his 

assumptions of symmetry, Einstein later conjectured in his Special Theory that space is 

isotropic (it has the same properties in all directions), and that space and time are both 

homogeneous (all points in space and time are equivalent)  (Einstein, 1905d [Dover, 

1952, pp. 43 – 44]).  As we shall see in Chapters 25 and 27, these theoretical extensions 

of symmetry to space and time would be necessary for Einstein to assert the constancy 

of light propagation in opposite directions, and to “derive” his Lorentz transformation 

9 Einstein’s induction analogy also exemplified the symmetry of reciprocity of relative motion. 
10 Partially based on this analogy, and somewhat similar to Poincaré’s principle of relativity, Einstein 
would thereafter attempt to generalize and extend the very limited sensory and empirical concept of 

Galileo’s Relativity so that it could mathematically apply to electrodynamics, the velocity of light, optics 

and all of physics.  This dubious generalization would form a critical part of Einstein’s first fundamental 

postulate:  his own very different and radical Principle of Relativity  (Chapters 20E and 24).
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equations11  (Resnick, 1968, pp. 56 - 57). 

On the other hand, it is also true that there are as many exceptions and 

limitations to such symmetries as there are valid applications of them.  For example, all 

snowflakes are symmetrical in “shape,” but no two are symmetrically “identical.”  

Identical apparatuses will not necessarily operate the same way if they are located in 

very different climates, at very different altitudes (because of gravitation), or if they are 

rapidly revolving (because of centrifugal forces).  An apparatus or structure that 

operates well at one scale may not operate the same way (symmetrically) at a much 

larger or smaller scale.  Most living things have many asymmetries, such as a head and a 

tail, roots and flowers, one heart on one side of the body, etc.  Many revolving spheres 

(such as the Earth) bulge asymmetrically at their equators; their orbital motions are not 

symmetric circles, but rather are ellipses.  Similarly, time is not necessarily symmetrical.  

For example, an egg once cracked and cooked cannot be symmetrically reversed in time

12 (Feynman, 1963, pp. 52-2, 52-3).  Thus, not all physical laws or phenomena are or can 

be symmetrical in every way  (Ibid, pp. 52-11, 52-12).  As Smolin concludes,  “Nature 

becomes less rather than more symmetric the closer we look”  (Smolin, p. 219). 

Why was Einstein so demanding of symmetry in his Special Theory?  One major 

reason is because he needed the concept of symmetry in order to rationalize his way to 

his ultimate ad hoc conclusion:  that all laws of nature (including the velocity of light at 

11 The theoretical symmetry of space and time would also be necessary for Einstein’s concept of 
simultaneity (Chapter 25), for Einstein’s General Theory, and for many other mathematical theories in the 

future. 
12 One cannot always put the genie back in the bottle.  On the other hand, elementary particles and 
fundamental laws on the quantum level are theoretically asserted to be “completely reversible in time” 

(Feynman, 1963, p. 52-3). 
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c) must retain the same (symmetric) algebraic form for every inertial observer  (Chapter

20E).  This false conclusion grew out of the fact that the algebraic form of Newton’s laws 

of mechanics (i.e. F = ma) always remains the same (mechanically covariant) for every 

inertial observer.  Another major reason is that, with the aid of symmetry, Einstein was 

able to rationalize his way to a new ad hoc mathematical concept:  that Maxwell’s 

natural law for the constant velocity of a light ray en vacuo must always retain exactly 

the same (symmetrical, invariant and covariant) algebraic form of c (300,000 km/s) with 

respect to every inertially moving observer on every inertial frame or body, regardless of 

such observer’s different linear velocity relative to the light ray  (Chapter 20F and 21D).  

There were also many other applications of symmetry in Einstein’s Special Theory  

(Memo 20.2). 

Concerning the velocity of light, and contrary to Einstein’s new relativistic 

covariant concept, we will discover in Chapters 21 and 22 that the constant transmission 

velocity of a light ray at c should theoretically be described to have the same invariant 

magnitude of 300,000 km/s relative to the medium of empty space through which it 

propagates.13  However, with respect to each material observer moving linearly at a 

different speed relative to such light ray, the velocity of the propagating light ray is 

logically and empirically measured to have a different magnitude (either more or less 

than 300,000 km/s) relative to such linearly moving observer.  Such relative velocity of 

13 For this reason, the transmission velocity of light is also received at c by every inertially moving body 
and observer, regardless of their linear motions. (Chapter 22E).  Very importantly, the receipt of light at c 

by a moving body (meaning the velocity of light upon “contact”) and the propagation velocity of light 

relative to a moving body are very different concepts. 

372 Chapter Twenty



the light ray propagating over varying distances and time intervals depends upon the 

speed of the inertial observer and his direction of motion either toward or away from 

such light ray  (Figures 20.3 and 21.1).  Einstein’s impossible attempt to mathematically 

require that every light ray propagating over different varying distance/time intervals 

must always have exactly the same (symmetrical) absolute velocity (of 300,000 km/s) 

relative to every different material observer moving at a different linear velocity relative 

to the light ray (Chapter 21E), is what Special Relativity is all about. 

“The symmetries most deeply embedded in contemporary theory are those that 

come from Einstein’s special and general theories of relativity.  The most basic of these 

is the relativity of inertial frames”  (Smolin, p. 219).  Because of the almost universal 

acceptance of Einstein’s relativistic theories, “observed symmetry” has now been 

elevated to a necessity in theoretical physics  (Ibid, p. 218). 

“Modern physics is based on a collection of symmetries, which are believed to 
enshrine the most basic principles.  No less than the ancients, many modern 
theorists believe instinctively that the fundamental theory must be the most 
symmetric possible law”14 (Ibid). 

Throughout the remainder of this treatise we will demonstrate that this absolute 

necessity of symmetry in physics is not correct. 

B. Einstein assumed that all measurements must be physically made with
Cartesian coordinates, by hand and eye approximations between inertial
reference frames.

As will become obvious during the remainder of this treatise, Einstein assumed 

14 With respect to the above beliefs, we set forth the following caveat:  Rationalizations of symmetries, 

topologies and equivalences may be useful to and satisfy mathematicians, but they do not necessarily 

make a mathematical law physically or empirically true. 
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the validity, applicability and necessity of his artificial system of measurement for the 

description of physical laws, which system of measurement he designed for the express 

purpose of achieving his relativistic goals.  Briefly, Einstein’s system of measurement 

was as follows.  An observer (a measurer) situated in one inertial frame of reference 

(which he also defined as a system of coordinates15) would visually measure and 

physically plot on Cartesian coordinates the time and space coordinate magnitudes of 

an event occurring in another inertial frame of reference (system of coordinates) which 

was moving linearly with respect to the first frame at the uniform relative velocity of v, 

and vice-versa.16  Einstein generalized his system of measurement, as follows: 

“Of course we must refer the process of the propagation of light (and indeed 
every other process) to a rigid reference-body (co-ordinate system)”  (Einstein, 
Relativity, p. 22). 

In Chapter 22 we will explain why this reference of light propagation to a material co-

ordinate system is, in general, an impossible concept.  All of the spurious axioms, 

assumptions, rationalizations, and conventions that Einstein invented for his system of 

measurement are further described and analyzed in Chapters 21 and 24 – 29. 

It is an obvious fact that hand and eye coordinate measurements made between 

two distant inertial frames (bodies) with different velocities will always produce 

imprecise, distorted and at best approximate coordinate results.  One reason is that 

during the time interval delay for the light signal to propagate from one frame to the 

other, the relative velocity of the frames will constantly change the relative coordinate 

15 (Einstein, Relativity, p. 11).  At page 14 (Ibid). Einstein defined an “inertial system of coordinates.” 
16 Einstein only used physical measurements, such as by rigid rods and stationary clocks, to make 

measurements of length (distance) and time intervals when there was no relative velocity involved. 
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positions of objects being measured on the two frames.  It is also obvious that this 

archaic method of distant measurement is inherently an unreliable and imprecise 

method of measurement.17  Yet, without this dubious type of coordinate measurement, 

Einstein would never have been able to contrive his concept of Relativistic Kinematics 

(Chapter 28) nor his Special Theory as a whole.   

In the 21st century, radar and laser beams, light and electronic sensors, software 

programs, digital computers and television cameras describe and measure physical laws 

and magnitudes on one inertially moving distant planet (i.e. Mars) and transmit such 

data at the speed of light to another distant inertially moving planet (vis. Earth) without 

any coordinate measurements or transformation equations.  However, even if such 

modern technology had been available in 1905, Einstein could not have used such 

modern methods of measurement for his Special Theory.  Why?  Because he would not 

have been able to manipulate such high-tech measurements and misinterpret their 

results in order to construct his relativistic mathematical theories. 

Einstein’s arbitrary system of measurement resulted in numerous spurious 

relativistic concepts and in numerous mathematical formulae, most importantly his 

Relativity of Simultaneity and Distance (Chapter 26), his Lorentz transformation 

equations (Chapter 27), his Relativistic Kinematics (Chapter 28), and his relativistic 

formula for the Composition of Velocities (Chapter 29).  Once Einstein arrived at a 

mathematical formula for such measurements he no longer had to physically make eye 

17 It should only be employed when there is absolutely no alternative and then only as a rough 

approximation. 
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and hand coordinate measurements.  At this point, all Einstein had to know were the 

relative velocities involved, and the distorted “measurements” that he needed would 

follow with mathematical precision. 

Einstein used his artificial system of measurements and his mathematical 

formulae to demonstrate his concept for the absolute propagation velocity of light at c 

and the rest of his Special Theory.  He also attempted to extend his Special Theory to 

other phenomena (i.e. mass and energy, and space and time) and to confirm his Special 

Theory with data selectively chosen from somewhat related experiments.  The only 

problem was that his system of measurements and his relativistic mathematical 

formulae, data and concepts derived therefrom were all completely ad hoc, artificial, 

arbitrary, contrived, invalid and meaningless. 

C. Einstein assumed that ether was superfluous to his Special Theory, and that
all motions are relative.

Directly after Einstein’s example of asymmetries in the description of Faraday’s 

process for the induction of an electric current, Einstein asserted as follows: 

“Examples of this sort, together with the unsuccessful attempts to discover any 
motion of the earth relatively to the ‘light medium,’ suggest that the phenomena 
of electrodynamics as well as of mechanics possess no properties corresponding 
to the idea of absolute rest”  (Einstein, 1905d [Dover, 1952, p. 37]). 

One assumes that these statements were made to bolster Einstein’s aforementioned 

assumption that all motions are relative, and to imply that the fictitious “light 

medium” of stationary ether might not exist.18 

18 In 1905, Einstein (like Föppl before him), avoided the issue of the validity of ether with the following 

language,  “the introduction of a “luminiferous ether” will prove to be superfluous in as much as the view 
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If there is no such thing as “absolute rest,” it follows that there can be no 

absolute space and no stationary ether reference frame from which to absolutely 

measure:  motion, direction of motion, velocity, distance traveled, or anything else.  It 

also follows that if there is no absolute motion then all motion must be relative.  For this 

reason, all measurements of motion must be made from a relatively stationary point or 

event, or from one co-moving reference body to another co-moving reference body, 

and vice-versa.  It also follows that rest, velocity, distance traveled, and direction of 

motion are also relative concepts.  These are all reasonable and correct assumptions.   

However, we must then ask the question:  Were Einstein’s above assertions and 

suggestions concerning the non-existence of absolute rest only intended to bolster his 

assumption that all motions are relative, and to imply that stationary ether might not 

exist?  One would think not, for the following reasons:   

First, the assumption that all motions are relative had already been implied or 

asserted by numerous other scientists, including Galileo, Newton, Maxwell, Lange, and 

Poincaré, so by 1905 it was not a new idea.  Other prominent physicists (including 

Maxwell, Lange and Poincaré) had also questioned the existence of stationary ether 

and/or absolute rest; Michelson had even categorically denied the existence of ether in 

his 1881 paper  (Chapter 9).  Therefore, by 1905, Einstein’s aforementioned suggestions 

were only echoing the conclusions of others concerning relative motions and the non-

existence of ether and absolute rest. 

here to be developed will not require an “absolutely stationary space”…”  (Einstein, 1905d [Dover, 1952, 
p. 38]).  Einstein did not categorically denounce and abolish the concept of ether until much later
(Einstein, Relativity, p. 59).
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Second, Einstein’s example of “the unsuccessful attempts to discover any motion 

of the earth relatively to the ‘light medium’… [which] has already been shown to the 

first order of small quantities” (Ibid, p. 37), undoubtedly refers to the failure of all light 

experiments conducted on the Earth which were intended to detect and measure the 

solar orbital velocity of the Earth (30 km/s) relative to stationary ether.  In the very next 

sentence of his 1905 paper, Einstein conjectured that the failures of such light 

experiments suggest that the concepts of Galileo’s Relativity and the Galilean 

transformation equations of mechanics should be extended and generalized so as to 

apply to electrodynamics and optics as well as mechanics.  Einstein’s exact words were:   

“[Such failures] suggest that…the same laws of electrodynamics and optics will 
be valid for all frames of reference for which the equations of mechanics hold 
good.  We will raise this conjecture (the…‘Principle of Relativity’) to the status 
of a postulate…”19  (Einstein, 1905d [Dover, 1952, pp. 37 – 38]).   

Thus, it appears that Einstein’s major reason for all of such aforementioned 

assertions and such examples was really to bolster his conjecture that Galileo’s 

Relativity and the Galilean transformation equations of mechanics should be generalized 

to include electrodynamics and optics.  In any case, Einstein’s above conjecture was a 

non sequitur, because it turns out that Galileo’s Relativity had nothing to do with such 

light experiments or their failures, nor with electrodynamics or optics  (Chapters 23 & 

24). 

Third, Michelson’s 1881 and 1887 interference of light experiments would also 

come within the category of such failed light experiments, albeit to a higher order of 

19 The “equations of mechanics” which hold good in “all frames of reference” for classical mechanics are 

the “Galilean transformation equations,” the so-called mathematical version of Galileo’s Relativity. 
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approximation.  We now know the reasons why Michelson’s experiments did not detect 

any motion of the Earth (Chapters 10, 11 and 12), and these reasons had nothing to do 

with Galileo’s Relativity, nor with the Galilean transformation equations of mechanics.  

So why should we believe that any of such failed light experiments are compelling 

evidence that the concepts of Galileo’s Relativity and the Galilean transformation 

equations for mechanics should be extended to apply to electrodynamics and optics?  

There is no logical or empirical reason.20 

Einstein’s real reason for all of the above suggestions was his attempt to 

generalize Galileo’s empirical and sensory concepts of relativity and the Galilean 

transformation equations to include electrodynamics and optics (in other words, to 

include the velocity of light), because the generalization of such concepts was absolutely 

essential to his Special Theory.  Einstein needed an empirical foundation for his 

mathematical Special Theory.  Without the empirical foundation which Galileo’s 

Relativity might provide, his Special Theory would have no empirical basis, and like 

Lorentz before him it would be viewed by the scientific community as only an ad hoc 

mathematical exercise of the imagination.  Therefore, Einstein needed to attempt to 

connect and characterize Galileo’s sensory and empirical concept of relativity as his 

empirical foundation.  He also needed the Galilean transformation equations to blame 

20 Einstein may have been questioning the existence of ether in 1905, but he avoided any controversy by 
stating that ether would be superfluous to his Special Theory.  Nevertheless, his Special Theory was 

largely based on experiments and concepts that relied upon the theory of ether, such as the M & M 

experiments, which attempted to measure the velocity of the Earth relative to the stationary ether, 

Lorentz’s concepts of contraction and local time, which attempted to defend the concept of ether, and 

Poincaré’s generalized principle of relativity, which attempted to explain the null results of ether 

experiments. 
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for the “difficulties” with the velocity of light that he imagined, and in order to modify 

them into his Lorentz transformation equations.  Much more about this later. 

Specifically with reference to relative motion, Einstein stated, “every motion 

must be considered only as a relative motion”  (Einstein, Relativity, p. 67).  He also 

asserted that relative linear motion exemplified the symmetry of reciprocity.  For 

example: 

“we can express the fact of [relative linear motion]…in the following two forms, 
both of which are equally justifiable: 

(a) The carriage is in motion relative to the embankment.
(b) The embankment is in motion relative to the carriage”  (Ibid).

With respect to these examples, Einstein would state that the relative linear velocity v in 

example (a) is reciprocal to the relative velocity –v in example (b), and vice-versa  

(Einstein, 1905d [Dover, 1952, p. 47]). 

Let us now analyze these concepts of relative linear velocity with other specific 

examples.  The Stanford Linear Accelerator is a huge building that is approximately 2 

miles long.  Inside the accelerator building, atomic particles of matter are theoretically 

accelerated down its length at about 99% of the velocity of light relative to the 

accelerator building  (Figure 20.3A).  Special Relativity claims that at this relative velocity 

such particles contract in length to only about 15% of their former rest length, that the 

mass of such particles increases about 7 times, and that the duration of time (eternity) 

on such particles slows down about 7 times  (Chart 15.4 & Figure 15.3, and Figure 16.2 & 

Chart 16.3).  It would, of course, be difficult or impossible to empirically prove or 

disprove any of these claims, so Einstein implied that we should just take his word that 
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such claims are valid.21 

But, what about the linear accelerator and the people in it?  If such atomic 

particles were relatively moving in one linear direction at 99% of c, then Einstein would 

say (based on symmetry) that the accelerator building and the people in it are 

reciprocally moving at 99% of c relative to the atomic particles in the opposite linear 

direction  (Einstein, Relativity, p. 67),  According to Special Relativity, this means that the 

accelerator building (and such people) should contract in length to only about 15% of 

their former rest length, that the mass of such building (and such people) should have 

increased about 7 times, and that the duration of time (eternity) in such building should 

slow down about 7 times. 

However, we, situated in the accelerator building, do not notice any of these 

relativistic effects.  Neither do any of the other people on the Earth, many of whom are 

also theoretically moving reciprocally at 99% of c relative to such atomic particles.  

Therefore, it is rather difficult for us to believe Einstein’s relativistic predictions.  The 

empirical results of these simple thought experiments should give us pause and make us 

wonder:  Do not such null results constitute a serious contradiction to Special Relativity?  

Such null results should also (at this early juncture) be a convincing demonstration that 

Einstein’s Special Theory is possibly internally inconsistent and even meaningless. 

Einstein also stated that he could not attach any meaning to “motion in itself,” 

but only to “motion with respect to the body of reference chosen in the particular case 

21 Einstein acknowledged in his book Relativity (at pp. 49 – 50) that these difficulties of proof exist.  He 

also assured us that such relativistic effects have been confirmed to exist at high velocities, but that at low 

velocities such effects “are too small to make themselves evident…”  (Ibid).  How convenient! 
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in point”  (Einstein, Relativity, pp. 59 – 60).  In other words, Einstein could not find any 

meaning with respect to motion or velocity in the abstract, but only with respect to 

relative motion.  For example, Einstein claimed that the abstract motion of the Earth 

through cosmic space does not produce a contraction of things on Earth, whereas the 

same motion of the Earth through cosmic space relative to the Sun does  (Ibid, p. 60)?  

Einstein’s definition and description of relative motion depends upon the body 

of reference that the measurer chooses in order to mathematically describe such 

motion  (Ibid, pp. 59 – 60).  Since there are an uncountable number of linearly moving 

bodies in the universe, the relative motion that the measurer describes depends upon 

which reference body such measurer chooses.  Thus, such measurer could describe one 

or an infinite number of relative motions.  If, after making a choice, the measurer 

changes his mind and chooses a different body of reference, then theoretically his 

relative motion will also suddenly change.  But, again, no physical effect is noticed.22   

Strangely enough, Special Relativity does not claim that length, time, mass and 

many other physical phenomena are velocity dependent.  Instead, it only claims that 

these phenomena are dependent upon a relative velocity.  Think about this claim for a 

few moments.  Why is an abstract velocity through empty space physically different 

than a velocity relative to a body?  What is so special about a relative velocity that 

theoretically it can relativistically and physically change the magnitudes of such physical 

22 For all of these reasons, in Special Relativity there is nothing certain about relative motion, nor about 

relative directions of motion. 
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phenomena, and at a distance  (Figure 20.3B).  How does this magical process occur? 23 

When a body translates from one point to another at a uniform velocity, the 

laws of nature on such body are the same at any point along the way.  Galileo 

demonstrated this fact with respect to mechanics with his uniformly moving ship 

analogy.  At the end of the nineteenth century this fact was also described 

mathematically with the Galilean transformation equations, which compared the 

coordinate measurements of a body at two different points along its uniform 

translation. 

But when Einstein and others tried to do the same thing with the constant 

velocity of light at c (300,000 km/s), the coordinate measurements of c at point A 

mathematically changed to c – v when compared to the coordinate measurements of c 

on body B moving away from A at uniform velocity v.  Einstein interpreted this result to 

be a violation of translational symmetry; in other words, Maxwell’s law of the constant 

velocity of light at c had a different velocity at two different locations…point A and point 

B (Einstein, Relativity, pp. 22 – 23). 

Einstein’s entire Theory of Special Relativity was invented in order to 

mathematically require that the measurement of a relative velocity (i.e. c – v) would 

always remain absolutely velocity c with respect to any linearly moving body B when 

measured from point A.  In other words, mathematically symmetrical. 

23 We will discover in later chapters that all of the above artificial paradoxes are only the result of 

Einstein’s dubious coordinate theories of measurements, and of the application of his Lorentz 

transformations and their interpretations  (Chapters 26 and 28).
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D. Einstein assumed that all times are relative.

It follows from the finite velocity of the light signal and the abolition of absolute 

rest, stationary ether, and absolute space that there can be no absolute measurement 

of an instant in time or of an interval of time that would be valid for all observers in the 

Cosmos. Thus, there can be no such thing as an absolute “true time” for all observers 

measured from absolute rest, from absolute space or from stationary ether.  Nor can 

there be a “local time” based on “true time.”24  All instants and time intervals must also 

be relative to an observer.  Therefore, all measurements of an instant or of a time 

interval must be made from one relatively stationary point or event to another, or from 

one co-moving reference body to another co-moving reference body, and vice-versa.   

Based upon Römer’s observations of eclipses of the Jovian moon Io, the resulting 

finite distance/time interval delay of the light signal, and Bradley’s empirical 

confirmation thereof (Chapters 6 and 7), it follows that the instant of occurrence of a 

distant light event cannot be simultaneous with the local observation of such event.  A 

local observer’s judgment of the local time for the occurrence of a distant light event 

must factor in the distance/time interval delay of the light signal at c from the position 

and instant of such distant event, to the position and instant of its observation by such 

local observer.  Therefore, the Galilean transformation equations for an instant in time 

(t = t') with respect to the occurrence of spatially separated events cannot be 

simultaneous; in other words, t cannot equal t' .  Einstein assumed and asserted that the 

24 Nevertheless, Einstein later adopted Lorentz’s absolute and artificial concept of “local time” for his 

concept of “time” in Special Relativity  (Chapter 25). 
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Galilean transformations for the local instant in “time” (t) of a distant event must be 

revised.25  These assumptions by Einstein were correct, but they were not a revelation.26 

We shall discuss them in much greater detail in Chapter 25. 

Based on his above assumptions, Einstein further assumed that a local inertial 

observer could not simultaneously physically measure the coordinates for the instant in 

time at the front end and at the rear end of a distant linearly moving object on another 

frame of reference.  Without this simultaneous measurement of time, Einstein also 

assumed that a local observer could not accurately physically measure with coordinates 

the length of a distant linearly moving object on another frame of reference.  Therefore, 

Einstein concluded that relative motion between reference frames affects an observer’s 

hand and eye coordinate measurements of length and time  (Chapter 28).  For this 

reason, Einstein also assumed that length and time coordinate measurements between 

inertial reference frames could only be defined in terms of a distorted “relative 

simultaneity” and therefore such kinematic concepts and measurements were 

dependent upon such relative velocity  (Chapter 26).   

It turns out that all of the above dubious measurements and rationalizations 

25 A very simple algebraic revision could have been, t ± vt = t' – ct and t' + ct = t ± vt , where t = the 
instant of the local observation, ct = the distance/time interval delay of the light signal at c from emission 

of the distant light event until the local observation thereof, vt = the relative linear distance traveled by 

the observer during such delay, and t' = the instant of the distant light event (emission of light).  But 

apparently this simple algebraic revision would not have satisfied Einstein’s theoretical agenda. 
26 Neffe states,  “This seemingly simple [problem and its necessary correction] had been standard 
knowledge in physics for a long time prior to Einstein”  (Neffe, pp. 128 – 129).  But apparently 

mathematicians had neglected to incorporate such knowledge into the Galilean transformation equation 
for time (t = t'  ).  Miller went even further and stated that such known differences in the time of distant 

events were intentionally ignored by Poincaré and other mathematicians so that the definition of physical 

time in physics could “be expressed in a convenient and simple form,” i.e. the equation t' = t contained in 

the Galilean transformations  (Miller, p. 176; Chapter 25).
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were only made to further Einstein’s relativistic agenda:  to make his concepts of 

Relativistic Kinematics, Length Contraction and Time Dilation mathematically consistent 

with his impossible second postulate concerning the absolute velocity of a light ray at c  

(Chapters 20F and 20G).  We shall discuss the fallacies of these absurd measurements, 

rationalizations and their related assumptions in detail in Chapters 25, 26 and 28. 

E. Einstein’s first postulate:  His radically changed and expanded principle of
Galileo’s Relativity.

Right after Einstein abolished “the idea of absolute rest” in his 1905 Special 

Theory, he conjectured a definition for his ad hoc, radically changed and expanded 

Principle of Galileo’s Relativity: 

“…the same laws of electrodynamics and optics will be valid for all frames of 
reference for which the equations of mechanics hold good”27  (Einstein, 1905d 
[Dover, 1952, pp. 37 – 38]). 

He then arbitrarily “raised this conjecture to the status of a postulate,” which he 

stated would “hereafter be called the ‘Principle of Relativity’”28  (Ibid, p. 38).  It also 

became known as the “first fundamental postulate” of Einstein’s Special Theory. 

What does the above conjecture by Einstein really mean?  Is it simply an ad hoc 

generalization of Galileo’s Relativity to include EM (light) and optics?  Is it just a 

generalization of Lange’s relatively moving inertial reference frames and the Galilean 

27 Notice that Einstein claims such validity for “frames of reference” rather than human observers.  Also, 
contrary to Einstein’s assertions, Galileo’s Relativity, inertial motions, coordinates, reference frames and 

their transformation equations are strictly material concepts.  They are not applicable to the velocity of 

light and other forms of electromagnetic radiation. (Chapter 23). 
28 “Einstein claimed from the start that his Special Theory was really a ‘relativity principle,’ but the 
scientific community was not ready to grant it that lofty status, so by 1911 Einstein finally capitulated” 

and referred to it as a theory  (Folsing, pp. 208 – 209).
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transformation equations that described them?  Is it merely a restatement of Poincaré’s 

1904 Principle of Relativity  (Chapter 16)?  The answer to all of these questions is:  No. 

Simply stated, Einstein’s first postulate (his so-called “relativity principle”) really 

asserts:  that the laws of electrodynamics, optics (including the velocity of light), and 

mechanics will be valid within his Special Theory only with respect to the abstract 

mathematical concepts of inertial reference frames, artificial coordinate measurements, 

and the Lorentz transformation equations.  In effect, his first postulate is really just a 

short summation of his Special Theory.  These conclusions only become evident later in 

Einstein’s Special Theory when he asserts that:  1) the only mathematical reference 

frames that he is talking about are those in “uniform translatory motion”29 (Einstein, 

1905d [Dover, 1952, p. 41]), and  2) that the laws of mechanics only “hold good” in 

inertial reference frames when such laws are measured by his artificial coordinate 

measurements and are transformed by the Lorentz transformation equations  (Ibid, pp. 

41, 43 – 48; Einstein, Relativity, pp. 34 – 39, 47 – 48).  Also, “the equations of 

mechanics” which Einstein was referring to in his first postulate had to be the Lorentz 

transformation equations (rather than the Galilean transformation equations), because 

otherwise his first postulate would not be valid within the meaning of his Special 

Theory. 30 

29 All other reference frames, i.e. those exhibiting accelerated, rotary, or arbitrary motions, are specifically 
excluded from his Special Theory.  This means that Special Relativity is, by definition, a very narrow and 

limited mathematical theory. 
30 Numerous physicists agree with the author’s interpretation in this regard.  Therefore, we must ask the 
question:  If the Lorentz transformations were already embedded in Einstein’s principle of relativity, why 

did Einstein insist that he “derived” such Lorentz transformations by combining his two fundamental 

postulates?  Such a derivation would be artificial, meaningless and redundant.  For the answers to this 

question, see Chapter 27. 
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In Chapter 14 of his book Relativity, Einstein specifically stated what he meant 

mathematically by his Principle of Relativity: 

“Once in possession of the Lorentz transformation…we can combine this with 
the principle of relativity, and sum up the theory thus:  Every general law of 
nature must be so constituted that it is transformed into a law of exactly the 
same [algebraic] form when, instead of the space-time variables x, y, z, t of the 
original co-ordinate system K, we introduce new space-time variables x', y', z', t' 
of a co-ordinate system K' .  In this connection the relation between the ordinary 
and the accented magnitudes is given by the Lorentz transformation.  Or in brief: 
General laws of nature are co-variant with respect to Lorentz transformations”31  
(Einstein, Relativity, pp. 47 – 48).  “This is a definite mathematical condition that 
the theory of relativity demands of a natural law”  (Ibid., p. 48). 

In other words, for Einstein, “co-variance” meant that each law of nature (including the 

velocity of light) must be constituted so that its space-time coordinate variables of 

magnitude will be transformed by Lorentz transformations into a law of exactly the 

same algebraic form for every inertial observer.  This is how the velocity of light 

mathematically became c for all inertial observers in Einstein’s Special Theory.32 

It must be emphasized at this early point that Einstein’s “principle of relativity” 

was not at all the same as the principle of Galileo’s Relativity.  Einstein’s principle of 

relativity is strictly mathematical, not empirical.  It is a greatly expanded ad hoc concept 

that incorrectly includes all of optics, electromagnetics, and other physical phenomena 

as well as mechanics, and it requires the ad hoc Lorentz transformation equations 

31 Einstein’s above-generalized conjectures (in 1916) go well beyond anything else that he specifically 
asserted in his 1905 Special Theory.  They require the mathematical result of algebraic co-variance, not 

only for all physical laws, but for all general laws of nature as well.  This generalized requirement would 

necessarily include not only electromagnetism, light, optics and mechanics, but also astronomy, 

cosmology, chemistry, thermodynamics, quantum mechanics, etc.
32 It is also the mathematical reason for all of Einstein’s relativistic consequences, including the 
“contraction of matter” and the “dilation of time.”  Don’t worry, any confusion the reader may now have 

should be cleared up by reading and understanding Chapters 21 through 29.  Physicists and 

mathematicians have been confused by Special Relativity for over a century. 
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(instead of the so-called Galilean transformation equations) in order to make it 

mathematically appear to work.  For all of the above reasons, and many more described 

in Chapters 23 and 24, Einstein’s first postulate, his principle of relativity, is invalid and 

meaningless. 

What was the empirical basis (if any) for Einstein’s conjecture concerning his 

radically expanded Principle of Relativity?  How did Einstein rationalize his way to the 

above radically expanded mathematical conclusions?  Does Einstein’s Principle of 

Relativity have any physical validity?  We will discuss and answer these and related 

questions in Chapters 23 and 24. 

F. Einstein’s second postulate:  The impossible absolutely constant
propagation velocity of a light ray at c relative to any inertial observer
…anywhere…at any time.

Immediately after postulating his expanded “Principle of Relativity,” Einstein 

introduced a “second fundamental postulate” for his Special Theory, which he claimed 

was “only apparently irreconcilable with the former…,” to-wit: 

“…that light is always propagated in empty space with a definite velocity c…” 

“which is independent of the state of motion of the emitting body”33  
(Einstein, 1905d [Dover, 1952, p. 38]). 

33 One empirical basis for this statement of independence was Bradley’s 1728 aberration of light 
experiment where the velocity of light emitted by different stars moving at different linear velocities 

appeared to always be received by the Earth at the same velocity  (Chapter 22E for why this paradox of 

received light occurs).  Another empirical basis was the observations of double (or binary) stars by 

astronomer Willem de Sitter, and his conclusion of such independence.  The reason for de Sitter’s 

conclusion was that no ghost images of stars were observed by him in such binary star systems.  A priori, if 

they had been observed then this would mean that the velocity of starlight was dependent upon the 

velocities of the binary stars that emitted such light  (Dingle, 1972, pp. 205 – 207; and Figure 7.2) . 

Feynman points out that de Sitter’s conclusion “is analogous to the case of sound, the speed of sound 

waves being likewise independent of the motion of the source”  (Feynman, 1963, p. 15-2). 
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Although Einstein hardly mentions James Clerk Maxwell by name in his 1905 Special 

Theory, it is quite obvious from his 1905 paper (Ibid),34 from his book Relativity,35 and 

from his other writings, that by “velocity c” Einstein was intending to refer:  1) to 

Maxwell’s equations which described the constant velocity of light as c (300,000 km/s) 

with respect to the stationary ether36 (Chapter 6A), and also  2) to velocity c relative to 

inertial bodies (such as a railway carriage) that are moving linearly relative to a 

propagating light ray  (Chapter 21). 

The first part of Einstein’s second postulate has uniformly been interpreted to 

mean that:  “all uniformly moving…observers obtain the same measured velocity of 

light, independently of their own speeds”  (Bohm, pp. 54, 60).  In other words:  “Light 

waves must travel with the same invariant speed of 186,000 miles [per second] through 

any Galilean [inertial] frame when this speed is measured by the observer located in the 

frame”37  (D’Abro, 1950, p. 146). 

What exactly do these assertions concerning the velocity of light really mean?  

Simply stated:  they mean that the velocity of a light ray propagating over changing 

distance/time intervals toward or away from any inertially moving body in the Cosmos is 

34 For example, see Einstein, 1905d [Dover, 1952, pp. 38, 41 – 44]. 
35 For example, see Einstein, Relativity, pp. 22 – 23, 35. 
36 In his June 1905 Special Relativity paper, Einstein only refers to Maxwell’s theory of electrodynamics for 
stationary bodies  (Einstein, 1905d [Dover, 1952, p. 38]).  However, this must be a mis-reference by 

Einstein to Maxwell’s light medium of stationary ether, because:  1) in the next sentence Einstein 

mentions that the “luminiferous (light carrying) ether” will not be necessary for his Special Theory;  2) on 

the previous page he refers to the ether as the “light medium” (Ibid, p. 37); and  3) Maxwell never had a 

theory for the velocity of light with respect to ponderable stationary bodies.  In Einstein’s related treatise 

of September 1905, he more correctly acknowledged,  “the principle of the constancy of the velocity of 

light is of course contained in Maxwell’s equations”  (Einstein, 1905e [Dover, 1952, p. 69, footnote]).
37 This theoretically measured velocity is, of course, a myth, because there is no currently possible way for 
an inertial observer to measure the one-way velocity of light either in the abstract or relative to the linear 

velocity of such inertial observer through the Cosmos  (Chapters 6, 9 and 10). 
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theoretically measured by an observer on such inertial body to be the same velocity of c 

(186,000 miles/s or 300,000 km/s), regardless of the magnitude of the linear velocity of 

such inertial body and such inertial observer either toward or away from the light ray  

(Resnick, 1992, p. 469; Goldberg, p. 105).  However, this so-called measurement of light 

at c would be an impossibility, because the inertial observer would be moving linearly at 

v relative to the tip of the light ray.  Therefore, any so-called measurement of such light 

velocity would be a relative velocity of c + v or c – v (more or less than c) depending 

upon the relative direction of motion of the observer and the light ray  (Chapter 21, 

Feynman, 1963, p. 15-2, and Sobel, p. 200). 

Thus, according to Einstein, every light ray has an absolute velocity of c relative 

to every inertial observer and every inertial body in the universe, regardless of their 

linear motions relative to the light ray. 38 For example, as Resnick stated, where 

Observer A is situated at the emitting light source, Observer B is moving away from A, 

and Observer C is moving toward A, “Einstein’s second postulate…asserts that all three 

observers measure the same speed c for the light pulse”39  (Figure 20.4; Resnick, 1992, 

p. 469; Goldberg, p. 105)!

In effect, Einstein made no distinction between the instantaneous emission 

velocity of a light ray at c and its constant velocity of transmission at c relative to the 

medium of empty space (a “vacuum,” as Einstein called it) through which it passes, on 

38 “…The ‘principle of relativity’ implies (although it does not explicitly state) that the velocity of light is 

constant…for any observer”  (Folsing, p. 180), 
39 Actually, Resnick’s above examples could only empirically happen if all three of such observers (A, B and 

C) were at rest relative to the point of emission and the tip of such light ray (Chapter 22), which clearly

they are not.
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the one hand, and the light ray’s varying velocities of propagation over varying distances 

and time intervals relative to different linearly moving bodies, on the other hand.  This 

“requires us to express…the velocity of light with respect to two relatively moving 

bodies [so]…that the value c results for both”  (Dingle, 1961, p. 20).  In other words, 

“Einstein’s special theory of relativity…compels us to consider the velocity of light as an 

absolute”40  (D’Abro, 1950, p. 154).  Einstein acquiesced to all these interpretations, 

because during the 50 years from 1905 until his death in 1955 he never claimed that 

they were wrong nor proposed a different interpretation. 

What could have prompted Einstein to postulate such a ridiculous concept  

(Chapter 21E).  In Chapters 21 and 22, we will further analyze and explain the invalidity 

and fallacies of Einstein’s second fundamental postulate, which constituted a major 

false premise for his entire Special Theory.41  In such chapters we shall also explain how 

and why light really transmits and propagates. 

G. Einstein’s (implied) third postulate:  The magnitudes of all non-light physical
phenomena must vary depending upon their relative velocities.

In the previous Sections E and F of this chapter, we have discovered the 

following.  Einstein’s second postulate was really just an application and a mathematical 

consequence of his first postulate:  his radically expanded “principle of relativity,” which 

conceptually implies and includes the Lorentz transformations.  In order to make his 

40 Rohrlich referred to these forced mathematical conclusions as “Einstein’s Fiat”  (Rohrlich, pp. 55 – 62). 

The word “fiat” means:  arbitrary order or authoritative decree. 
41 There is no problem with the second part of Einstein’s second postulate.  The velocity of a light ray is 

independent of the motion or velocity of its emitting body, as we will further explain in Chapter 22.
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second postulate (the absolute velocity of light at c) work mathematically relative to all 

inertial frames of reference, Einstein had to apply the Lorentz transformations to the 

velocity of light propagating in such moving frames of reference.  The symmetrical and 

“co-variant” transformation result was that the velocity of light is always measured by 

any inertial observer (using coordinates and synchronized clocks) to have the same 

algebraic form c in any inertial frame.  Therefore, Maxwell’s velocity of a light ray 

propagating relative to a linearly moving inertial observer, which is logically and 

empirically dependent upon the velocity v and direction of motion of such inertial 

observer, artificially becomes mathematically independent of the different velocities of 

all linearly moving inertial bodies in Einstein’s relativistic Special Theory. 

However, Einstein could not just apply the Lorentz transformations to just one 

phenomenon of nature in his Special Theory, the velocity of light, because this would 

appear to be too ad hoc.  To remain mathematically consistent, he would also have to 

apply the Lorentz transformations to all of the other physical phenomena of physics, 

such as length, mass, time, force, electricity, energy, etc.  But this created another 

serious conceptual problem for Einstein, because all of these phenomena of physics had 

always been considered to be completely independent of their velocity and thus 

invariant in all inertial frames.  If Einstein applied the Lorentz transformations to these 

velocity independent phenomena, then the laws of physics would be different in every 

inertial frame. 

The only way out of this theoretical conundrum was for Einstein to conceptually 

change the laws of mechanics and all the other physical laws and phenomena of physics 
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so that they would be considered to be dependent upon relative velocity.42  Then, when 

the Lorentz transformations were applied to them, such changed velocity dependent 

laws would be the identical (algebraically co-variant) in every inertial frame.  This would, 

of course, mean completely changing all of mechanics and physics so that its 

phenomena could be considered to be velocity dependent, algebraically co-variant, and 

consistent with Einstein’s impossible second postulate for the absolute velocity of light 

at c  (D’Abro, 1950, p. 162).  In other words, the impossible tail would be wagging the 

logical and empirical dog.  But so be it. 

Most of the rest of Einstein’s Special Theory after he stated his second postulate 

was devoted to arbitrarily and conceptually changing all of the velocity independent 

phenomena of physics, one by one, by dubious rationalizations, analogies, and the 

Lorentz transformations, so that theoretically and mathematically they could be 

considered to be velocity dependent.  This is why we must consider the theoretical 

velocity dependence of all of the non-light phenomena of physics to be tantamount to 

Einstein’s third fundamental postulate.  Einstein’s relativistic concepts of “Simultaneity,” 

“Common time” and synchronous clocks (Chapter 25), his concepts of the ‘Relativity of 

Simultaneity’ and the ‘Relativity of Distance’ (Chapter 26), his ‘Relativistic Kinematics, 

Length Contraction and Time Dilation’43 (Chapter 28), his ‘Relativistic Composition of 

42 There never was a logical or empirical reason to consider such phenomena as dependent upon relative 

velocity. 
43 It turns out that all of these absurd kinematic concepts were only a result of the arbitrary and invalid 

method that Einstein used to measure their magnitudes  (Chapter 28). 
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Velocities’ (Chapter 29), his ‘Relativistic Dynamics and Relativistic Mass’44 (Chapters 31 

and 32), and of course his Lorentz transformation equations (Chapter 27) were all 

primarily devoted to achieving this spurious mathematical goal.45 

By way of example, Einstein asserted in his concept of the “Relativity of 

Distance” that the length of a rigid meter rod contracts (shrinks) in the direction of its 

velocity relative to another inertial body of reference, which “Length Contraction” was 

then mathematically confirmed when the Lorentz transformations were applied to such 

rod in two different inertial frames.  Einstein’s “new law” of the velocity dependent 

length of a rod was then algebraically the same (“co-variant”) in each inertial frame.  

Likewise, all of the above-described relativistic concepts were little more than Einstein’s 

radical conceptual manipulations of classical physics. 

As we shall discover in Chapters 25 through 29 and in Chapters 31 to 33, when 

Einstein (the “mathematical magician”) was in charge of the thought experiments, the 

ad hoc equations, the arbitrary definitions, the artificial coordinate measurements, the 

illogical interpretations, the bizarre analogies and rationalizations, and the topological 

approximations, there was no limit to the phenomena and theories that he could invent.  

Mathematically, he could turn a long rigid rod into a short one, a small mass into a large 

one, and a normal time into a slow time.  Mathematically, he could even make a long 

rod disappear, make a tiny mass become infinitely large, make time stand still, and 

44 Einstein’s attempted justification for the variation of mass was Kaufmann’s and Abraham’s discovery 

that electromagnetic mass (a resistance, not a mass of atoms) increases with velocity  (Chapters 17 and 

32A). 
45 In such chapters we will demonstrate why each artificial relativistic concept is invalid and totally 

meaningless.
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make any two velocities that were less than c  , add up to 

c  .46 
H. Einstein assumed that his two fundamental postulates taken together
would resolve the mathematical “difficulties” that he perceived.

After describing his second fundamental postulate, Einstein assumed and 

concluded that his two postulates taken together would solve all of the “difficulties” 

that he perceived, and which we described in Chapter 19.  In Einstein’s words: 

“These two postulates suffice for the attainment of a simple and consistent 
theory of the electrodynamics of moving bodies based on Maxwell’s theory for 
stationary bodies.”47 

“The theory to be developed is based—like all electrodynamics—on the 
kinematics of the rigid body, since the assertions of any such theory have to do 
with relationships between rigid bodies (systems of co-ordinates), clocks, and 
electromagnetic processes.48  Insufficient consideration of this circumstance 
lies at the root of the difficulties which the electrodynamics of moving bodies at 
present encounters”49  (Einstein, 1905d [Dover, 1952, p. 38]). 

The kinematics of a rigid body and the above-described material relationships 

were evidently what Einstein meant by the phrase:  “the electrodynamics of moving 

bodies.”  However, by 1905, the term “electrodynamics of moving bodies” and such 

46 Special Relativity and the Lorentz transformations have caused much more mischief and confusion in 
physics than they could ever solve.  Do not be concerned if you do not fully understand every statement 

or conclusion contained in this chapter.  Again, they will be fully and clearly explained in the chapters to 

follow.  However, the sooner the reader fully understands the false premises, misassumptions and 

impossible goals for Einstein’s Special Theory, the more meaningful the remaining chapters will be. 
47 On the contrary, as we shall discover in the next Chapter 21, Maxwell never had a “theory for stationary 
[material or ponderable] bodies.”  Maxwell’s electromagnetic wave theory was only about the 

hypothetically stationary material ether, which does not exist. 
48 Electrodynamics (vis. electric currents, their related forces and other electromagnetic effects) may have 
to do with kinematics and such material relationships, but Einstein neglected to point out that 

electromagnetic waves (radiation) and the velocity of light at c do not.  And his Special Theory was 

primarily about light and its velocity. 
49 In this paragraph, Einstein was implying that electrodynamics (electric currents, their related forces and 
other electromagnetic effects) and electromagnetic waves (light and EM radiation), on the other hand, 

were all the same concept, which of course they are not  (Chapters 6A and 6B).
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relationships were normally reserved for electric charges in motion (electric currents), 

EM forces, and the relationships between them…not the relationship between 

propagating electromagnetic waves (light) and linearly moving bodies.  Maxwell never 

used the term “electrodynamics” in his theories or equations (Chapter 6B), and he never 

applied the phenomena of light to frames of reference, stationary (ponderable) bodies, 

nor linearly moving bodies. 

We will begin to demonstrate in the next four chapters that actually it was 

Einstein’s insufficient consideration of the velocity of light, and of the mathematical 

results (c – v and c + v) which occurred when the Galilean transformations were 

misapplied to the constant velocity of light at c in two inertial frames of reference, that 

lies at the root of Einstein’s mathematical “difficulties.”  When these circumstances are 

properly analyzed, it turns out that (strange as it may seem) there were no real 

‘difficulties’ that needed any solutions  (Chapters 21 through 24).  Thus, Einstein’s entire 

ad hoc and artificial Special Theory for the “electrodynamics of moving bodies” was 

totally unnecessary.  It merely distorted Maxwell’s natural law concerning the constant 

velocity of light at c en vacuo relative to its medium of empty space, and in the process 

it distorted all of the rest of physics as well. 
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MEMO 20.1  Einstein’s Five Major Goals

Because Special Relativity is seemingly so disorganized and confusing for most readers, and it 
often appears to be doing several inconsistent things simultaneously, we have proposed a more 
intuitive structure for the theory in the form of an outline of Einstein’s five major goals for his 
Special Theory.  They were: 

1. To make every physical law of nature (including light) mathematically symmetrical; that is,
the same for every inertial observer by making such law algebraically co-variant with respect to
Lorentz transformation equations.  (Chapters 20A, 20E, 20F, 20G, & 27)

2. To defend Maxwell’s equations and Einstein’s theory of a constant propagation velocity of
light at c relative to anything, against the paradoxical computation of velocities (c + v and c – v)
caused by the Galilean transformation equations.  (Chapter 19)  Einstein attempted to
accomplish this goal, inter alia:

A. By conjecturing that Galileo’s Relativity and the Galilean transformation equations
were applicable to all of physics including electrodynamics (light) and optics (Chapters
23 and 24); and then

B. By asserting that the Lorentz transformation equations must be substituted for the
Galilean transformations, so that mathematically the propagation velocity of light would
always be measured as c in every inertial reference frame.  (Chapter 27)

3. To establish the Lorentz transformations as a universal law of nature, because they
mathematically resolved the above paradox concerning the propagation velocity of light, and
because they resulted in a relative (dilated) time and a relative (contracted) distance (Chapter
28) that mathematically explained the M & M paradox.  Einstein attempted to accomplish this
goal, inter alia:

A. By defining ‘time intervals’ in terms of simultaneity, synchrony, common time, and
relative simultaneity, with respect to inertial reference frames (Chapters 25 and 26);
and

B. By defining ‘distance’ (length) as a variable quantity depending upon the relative
velocity of inertial reference frames, because of relative simultaneity.  (Chapter 26)

4. To change all of the non-EM laws of physics so that mathematically they appear to be
velocity dependent and are consistent with his second postulate for light, by applying the
Lorentz transformations to every conceivable physical phenomenon.  Einstein attempted to
accomplish this goal, inter alia:

A. By conjecturing that the coordinate measurements of Newton’s laws of mechanics
were no longer valid (Chapters 26 and 28);
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B. By devising a new relativistic formula for the computation of velocities where no two
velocities can exceed c, and where c was the maximum possible velocity (Chapter 29);

C. By asserting formulae that mathematically demonstrated that electromagnetic mass
increases with relative velocity (Chapter 32);

D. By conjecturing relativistic mathematical explanations and formulae for Fizeau’s
paradoxical 1851 experiment, the Doppler effects of light, the relationship between
mass and energy, as well as many other mysterious phenomena and experimental
results.  (Chapters 8, 29, 31, 32 and 33)

5. To attempt to confirm the above equations, conjectures, concepts, explanations, and
mathematical consequences with analogies, rationalizations, interpretations and related
experimental results that appeared to have some approximate or coincidental relevance to the
same.  (Chapters 36, 37 and 38)



MEMO 20.2  Some Reasons Why Einstein Needed the Concept
of Symmetry for His Special Theory

1. So that he could do away with asymmetric ether measurements and postulate that all
motions are relative.  (Chapter 20C)

2. So that he could claim that inertial reference frames, as in Galileo’s Relativity, evidenced the
symmetry of equivalent and reciprocal relative translational motion.  (Chapter 20C, 23 & 24)

3. So that he could claim that one inertial observer is as good as another for measuring the
velocity of light in an inertial frame.  (Chapters 20F & 21A)

4. So that he could claim that the symmetry of simultaneity (identical times) was the proper
starting point for a definition of time.  (Chapter 25)

5. So that he could claim that all clocks on an inertial reference frame must be synchronized to
show a symmetrical and mathematical simultaneous time.  (Chapter 25)

6. So that he could then refer to and describe non-simultaneous times as asymmetric.
(Chapters 26 & 28)

7. So that he could postulate that the velocity of light was the same in two opposite directions.
(Chapters 25 & 27)

8. So that he could claim that coordinate measurements between inertial frames could not be
made simultaneously (symmetrically).  (Chapters 26 & 28)

9. So that he could rationalize that the symmetry of Galileo’s Relativity applies not only to
mechanics but also to light.  (Chapter 24)

10. So that he could finally claim that all physical laws of nature (including light) must be
constituted so that they are algebraically the same (symmetrical and algebraically covariant) for
every inertial observer.  (Chapters 20E, 20F & 20G)
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Chapter 21 

EINSTEIN’S FALSE PREMISES REGARDING THE VELOCITY OF LIGHT 

Einstein based his Lorentz-like Special Theory on the following false premises:  1) 
that the propagation velocities of light (c – v and c + v) relative to linearly moving 
bodies are the same phenomena as Maxwell’s constant transmission velocity of 
light at c relative to the medium of empty space, and 2) that a light ray must 
always propagate relative to a stationary body and relative to a linearly moving 
body at the same absolute velocity of c (300,000 km/s).  But it turns out that a 
light ray, which transmits at the constant velocity of c relative to its medium of 
empty space also has a myriad of very natural relative velocities and relative 
distance/time intervals of propagation vis-à-vis an infinite number of linearly 
moving bodies in the Cosmos.  Thus the paradox of Einstein’s “difficulties” 
concerning the velocity of light is easily explained, and there never were any real 
“difficulties” that needed Einstein’s absolute mathematical fix contained in his 
Special Theory. 

Let us now further scrutinize the mathematical “difficulties” that appeared to 

Einstein when he misapplied the mechanics principle of Galileo’s Relativity, and its 

related Galilean transformation equations, to a ray of light propagating relative to a 

stationary embankment and a linearly moving carriage  (Chapter 19).  With sufficient 

consideration and proper analysis of the phenomena and the theoretical “difficulties,” 

Einstein’s explainable paradox should completely disappear by the end of the next 

Chapter 22.   

In the process, we shall discover that there never were any real “difficulties;” 

that there never was a different transmission velocity for a ray of light en vacuo; that 

there never was a contradiction of Maxwell’s equations; and that there never was a 

need for a mathematical “modification” of Galileo’s Relativity nor for the Galilean 

transformation equations with respect to light.  All of these paradoxical “difficulties” 

were merely false assumptions and/or faulty analyses that existed in Einstein’s mind, 
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and in the collective mind of the scientific community. 

A. Some definitions of concepts and terms with respect to light.

Neither Maxwell, nor Einstein, nor apparently anyone else has adequately 

defined the meaning of certain critical concepts and terms that are necessary for a clear 

understanding of the phenomena of light, its instantaneous emission velocity, its 

constant transmission velocity and its relative velocities of propagation.  Therefore, we 

must complete this definitional task before we proceed. 

The following terms have the following meanings as defined by the following 

dictionaries. 

a. The word “emit” means to send out, to give forth, to eject, to give off or to

transmit something, like a signal or radiation  (Webster’s Dictionary). 

b. The word “transmit” with respect to light means “to cause…light…to pass

through air or some other medium”  (Ibid). 

c. The word “medium” means “something intermediate” or “an intervening

thing through which…an effect is produced”  (Ibid).  In accordance with this definition, a 

vacuum or empty space can be a medium for light propagation. 

d. The word “propagate” with respect to light means to spread out or transmit

through a medium in all possible directions.  This definition implies that such 

propagation will be over distance/time intervals  (Ibid). 

e. The word “speed” means the rate of motion or propagation:  “The ratio of the

distance covered…to the time taken”  (Oxford Dictionary of Physics). 

f. The word “velocity” means “the speed…in a specified direction”  (Ibid).  This
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definition implies that the velocity will be over a distance and during a time interval. 

g. The word “relative” means “related each to the other”  (Webster’s

Dictionary). 

h. It follows that the term “relative velocity” means the velocity of one thing

related to the velocity of another thing. 

i. The word “linear” means in the form or direction of a straight line  (Ibid).

Based primarily upon such definitions, we are now able to define three of the 

most important concepts of light, as follows: 

1. We define the “emission” of a light ray (EM radiation) to mean the instant

that such light ray comes into existence and is sent out from a material light source at its 

point of emission in space by means of a physical process (i.e. a chemical process). 

2. We define the “transmission” of a light ray to mean its abstract constant

velocity, or its constant velocity relative to the medium (i.e. empty space) through which 

it propagates  (Figure 6.8). 

3. We define the “propagation velocity” of a light ray to mean its passage over

changing intervals of time (duration) and over changing intervals of space 

(distance) relative to material bodies that are moving linearly relative to such light 

ray.1 
B. Einstein was completely confused concerning Maxwell’s constant velocity

of light at c.

Maxwell’s theory for the velocity of light described a ray of light which constantly 

1 We will further define these concepts, and also define other concepts related to light, in the next 

chapter. 
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transmits from its material source body through the medium of a vacuum at the velocity 

of c (about 300,000 km/s)  (Maxwell, 1865, A Dynamical Theory of the Electromagnetic 

Field [The Scientific Papers of James Clerk Maxwell (1890), Vol. 1, pp. 579 – 580, Dover 

Publications, New York]).  The velocity of c is an invariant property of a light ray 

transmitting through the medium of a vacuum.  Maxwell’s law for the transmission 

velocity of light at c could also be characterized as an abstract or absolute velocity, 

because, unlike the velocity of a material object, it is not measured or described relative 

to something material.  It is only theoretically measured or described relative to its 

medium of a vacuum…which is nothing2  (see our Chapter 6A). 

For several reasons, Einstein did not understand Maxwell’s theory for constant 

transmission velocity of light at c through the medium of a vacuum.  Instead he assumed 

that the velocity of a propagating light ray was measured and described by an observer 

relative to a material “body of reference,” which might be moving linearly toward or 

away from the light ray.3  The primary reason that Einstein did not understand 

Maxwell’s theory for the velocity of light in a vacuum was mostly likely because he 

never read Maxwell’s above 1865 treatise.4   

2 Maxwell never described the relative velocity of a ray of light propagating with respect to a linearly 
moving body. 
3 There is a vast difference between the transmission velocity of a light ray and any propagation velocity 
of such light ray.  Maxwell’s transmission velocity of a light ray is its specific constant velocity through a 

particular transparent medium, such as through glass, water or a vacuum.  For example, the specific 

constant velocity of a light ray through stationary water is about two-thirds of velocity c  (Chapter 6).  

Whereas any propagation velocity of a light ray is its variable relative velocity of c ± v over changing 

distance/time intervals, as measured or described by an observer relative to a body of reference moving 

linearly at velocity v with respect to the light ray. 
4 Einstein’s school (ETH) did not teach Maxwell’s theory of light.  Einstein learned just enough Maxwellian 
electromagnetism from reading Föppl’s 1894 textbook and other secondary sources in order to pass the 

Swiss Patent Office exam in 1902  (Miller, pp. 142 and 165, F.N. 8). 
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In early 1917, Einstein wrote a very revealing little-known paper, entitled The 

Principle Ideas of the Theory of Relativity, which specifically describes his 

misunderstanding and confusion concerning Maxwell’s velocity of light in a vacuum  

(Einstein, early 1917, The Principle Ideas of the Theory of Relativity [Collected Papers of 

Albert Einstein, Vol. 7, pp. 3 – 6, Princeton University Press, New Jersey]).  In such paper, 

Einstein described the following thought experiment. 

“Based upon many experiments, physicists became convinced that light 
propagates through empty space at a speed of c = 300,000 kilometers per 
second, entirely independent of the velocity of the body that emits this light.  
Imagine a ray of light sent by the sun in a distinct direction.  According to the law 
just stated, this ray travels a distance of c per second.5  Now imagine the sun 
later hurls a body into space such that it flies with a velocity of 1,000 kilometers 
per second in the same direction as the ray of light.  This is easy to imagine.  We 
now can similarly imagine this projected body as an alternative body of 
reference and ask ourselves what is the propagation velocity of light in the 
judgment of an observer who does not sit on the sun but rather on the 
projected body?6  The answer seems simple.  When the hurled body runs after 
the light at 1,000 kilometers per second, the ray of light advances against it by 
only 299,000 kilometers per second”7  (Ibid, pp. 3 – 4). 

See Figure 21.0 at the end of this Chapter 21 in order to better visualize Einstein’s above 

thought experiment.   

Strangely enough, this above velocity (299,000 km/s) was a correct relative 

velocity between the light ray transmitting at 300,000 km/s and the body moving 

5 This is a correct concept, because “a distance c per second” is an abstract velocity. 
6 Here Einstein is falsely assuming that the Sun and the observer on the Sun are absolutely stationary in 
space, relative to the propagating light ray. 
7 Here Einstein was describing the ray of light transmitting at c through its medium of the vacuum of 
empty space, as it (at the same time) propagates over changing distance/time intervals relative to a body 

of reference moving linearly at v = 1,000 km/s with respect to the light ray.  Einstein’s propagation 

velocity of the light ray at 299,000 km/s relative to the linearly moving body was correct and it can 

mathematically be described as c ± v , depending upon relative directions of motion.  However, such 

propagation velocity is not a law of nature.  It is only a variable relative velocity between the light ray and 

the linearly moving body, not a constant abstract velocity through any vacuum.
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linearly in the same direction at 1,000 km/s.  However, Einstein mistakenly believed that 

such computation must be wrong.  Why?  Because unless it was wrong, Maxwell’s 

velocity of light in a vacuum could not be a constant c (300,000 km/s) relative to the 

reference body.  This was Einstein’s major false premise for his Special Theory that we 

also discussed in detail in Section B of the Preamble, entitled “The Three Velocities of 

Light in a Vacuum.”   

As will be made patently clear in the following paragraphs, Einstein mistakenly 

believed that Maxwell’s law for the velocity of light at c in a vacuum was measured by 

an observer relative to a linearly moving body of reference…not relative to the medium 

of a vacuum.  Because of such confusion, Einstein attempted in his Special Theory to 

defend and save Maxwell’s law for the velocity of light at c .  But Maxwell’s law for the 

velocity of light at c , relative to its medium of a vacuum, was correct and did not need 

Einstein’s mistaken and artificial attempt to defend and save it. 

The simple answer to Einstein’s above described false premise is:  Maxwell’s law 

for the velocity of light in a vacuum was never c (300,000 km/s) relative to a material 

body of reference.8  Maxwell’s law for the velocity of light in a vacuum was always c 

(300,000 km/s) relative to its medium of a vacuum.  These two concepts are very 

different.  Very importantly, the reader must fully understand the difference between 

these two concepts before proceeding.  It is the key to realizing why Special Relativity 

and all of its mathematical consequences are empirically false. 

8 Relative to a body moving linearly at v , the relative velocity of the ray of light (transmitting at c) was 

always c ± v .  Again, this is why our treatise is called:  The Relativity of Light. 
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Einstein then asked the following questions in his 1917 paper: 

“Should light when judged from the projected body really propagate differently 
than when judged from the sun?  Should the laws of the propagation of light 
depend upon the state of motion of the body of reference”9  (Ibid, p. 4)? 

Einstein attempted to answer his above irrelevant questions with the following 

contrived, ad hoc and impossible conjectures: 

“The law of light propagation is the same, whether the sun or the projected body 
is chosen as the body of reference.  The same ray of light travels at 300,000 
kilometers per second relative to the sun and also relative to the body projected 
at 1,000 kilometers per second.  If this appears impossible, the reason is that the 
hypothesis of the absolute character of time is false.  One second of time as 
judged from the sun is not equal to one second of time as seen from the 
projected body (Ibid., pp. 4 – 5).  …It turns out that one can define time relative 
to this body of reference such that the law of the propagation of light is obeyed 
relative to it”  (Ibid, p. 5). 

“Given the correct definition of time—the theorem of the constancy of the 
speed of light in empty space holds true.  More generally, one can express as a 
theorem of manifold experience:  the laws of nature are the same in all inertial 
systems.  This theorem is called ‘principle of special relativity’”  (Ibid, p. 6). 

On the contrary, the correct answers to Einstein’s above thought experiment and 

to his impossible conjectures with respect thereto, are as follows.  1) There is no law for 

the constant propagation of light at c relative to a linearly moving body of reference.  

Maxwell’s law for the transmission velocity of light is only a constant velocity of c with 

respect to the medium of a vacuum.  Any moving body of reference, and the changing 

distance/time intervals for a ray of light propagating relative to such moving body, are 

irrelevant to Maxwell’s law.  2) Einstein’s ad hoc concepts concerning the absolutely 

constant velocity of a light ray at c relative to everything in the Cosmos at the same 

9 Strangely enough, the answer to both of these questions is “yes.”  This chapter will tell you why. 
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instant, and the variable duration of a distance/time interval…are impossible concepts.10 

3) We shall demonstrate in our Chapters 23 and 24 that inertial motion (and any state of

motion of a material body) is completely irrelevant to Maxwell’s law for the constant 

velocity of light at c in the medium of a vacuum.  4) It turns out that there never was a 

real problem with respect to Maxwell’s law for the constant transmission velocity of 

light at c in a vacuum.  Einstein only imagined such paradoxical problems and arbitrarily 

tried to fix them with mathematics.   

It is obvious from the above discussion that Einstein confused:  1) the changing 

distance/time intervals of a light ray propagating with respect to a linearly moving body 

of reference, with  2) Maxwell’s constant transmission velocity of a light ray at c through 

the medium of a vacuum.  The major paradox that Einstein caused for himself and which 

he was grappling with in his Special Theory, was:  How could the distance/time interval 

of a propagating light ray change relative to a linearly moving body of reference, and still 

maintain a constant velocity of c relative to such body?11  The above discussion and 

correct answers easily explain Einstein’s paradox. 

 Specifically, the answer to Einstein’s above paradox is as follows:  a ray of light 

transmits at the constant velocity of c relative to the vacuum through which it 

propagates, but with respect to any material body moving linearly at v through such 

vacuum the ray of light propagates over changing distance/time intervals relative to 

10 In his Special Theory, Einstein called his artificial definition of variable time interval durations the 
Relativity of Simultaneity and Time Dilation  (Chapters 26 and 28). 
11 Einstein’s artificial solution for such paradox was, in effect, to mathematically eliminate the changing 
distance/time intervals of the propagating light ray and with them any relative velocity between two 

inertial reference frames or bodies, by applying the Lorentz transformations to the situation.  Smolin 

called this “the trick that made relativity special”  (Smolin, pp. 228 – 229). 
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such moving body at the relative velocity of c ± v, depending upon the direction of 

motion of such body.  It is just that simple. 

Einstein went on to state that Dutch physicist H. A. Lorentz had “calculated the 

general rules that allow one to transform location and time from one inertial system to 

another.”  Einstein then concluded: 

“Obviously, in this manner one can not only transform individual events but also 
mathematically formulated laws of nature.  The principle of special relativity 
demands of these laws [i.e. the velocity of light at c] that they do not change 
under such [Lorentz] transformation.  If they do not have this property, then 
they have to be rejected by the principle of special relativity.  The laws of nature 
must be adapted to the principle of special relativity’”  (Ibid, p.6). 

On the contrary, throughout The Relativity of Light we will demonstrate that any 

transformation equations are completely irrelevant to Maxwell’s law for the constant 

transmission velocity of light at c in the medium of a vacuum. 

Based upon his total confusion of Maxwell’s theory of light, and based upon his 

above described monumental false assumptions, Einstein contrived his entire ad hoc 

and artificial Special Theory in order to defend Maxwell’s law, and to attempt to 

justify and confirm his false assumptions, his false answers and his impossible 

concepts.12  In the process Einstein applied his Lorentz transformations to many other 

physical phenomena (including Newton’s laws of motion) in order to imagine, 

interpret and invent a myriad of bizarre and spurious mathematical consequences.  By 

now, Special Relativity and the Lorentz transformations have distorted much of 

physics and many other scientific disciplines as well.  Not only must the laws of nature 

not be arbitrarily 

12 If Einstein had read Maxwell’s 1865 theory of light, he would not have been confused and most likely he 

never would have written his Special Theory in 1905. 
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adapted to Einstein’s ad hoc principle of Special Relativity, but Einstein’s Special 

Relativity must be abandoned before it can further distort the laws of physics.   

Before Einstein published his Special Theory, he was obviously very confused by 

Maxwell’s equations and Maxwell’s theories concerning the constant velocity of light, to 

the extent that he was aware of them.  For another example, Einstein wrote in 1920:  

“The difficulty to be overcome was in the constant nature of the velocity of light in a 

vacuum, which initially I thought I would have to discard”13  (Folsing, p. 172).  Folsing 

concludes that before June 1905, Einstein “intended to do without the universally 

constant velocity of light, inherent in [Maxwell’s] theory” (Ibid), and that prior to June 

1905: 

“The velocity of light was to be constant only for an observer stationed next to 
the light source, whereas all observers moving relative to that source would 
measure a different value, depending on their own relative velocity with 
regard to the source”14  (Ibid; Figure 20.3). 

The above statements demonstrate that Einstein was only considering the 

relative velocity of a light ray as it propagated relative to its material source body, and 

relative to other moving bodies and observers.15  Whereas, Maxwell’s theories and 

equations concerning light only referred to light’s constant velocity of c in the abstract 

13 This quote is contained in a footnote from a draft of Einstein’s 1920 article for Nature Magazine  
(Folsing, pp. 172 and 762, F.N. 68). 
14 This concept of moving observers measuring the relative velocity of a light ray “depending upon their 
own relative velocity with regard to the [material light] source” makes absolutely no sense, as we shall 
explain in detail in Chapter 22.  The correct theoretical concept is measurement of the relative velocity of 
the tip of the light ray with respect to the linear velocity of the observer (measurer).  For the moment, let 
us assure the reader that the velocity of a light ray propagating relative to any moving body depends upon 
only three things:  1) the transmission velocity of the light ray relative to the medium through which it 
propagates;  2) the linear velocity of the material body relative to the tip of the light ray; and  3) the 
relative direction of such material body’s velocity and such light ray’s velocity of propagation.
15 This relative velocity will normally be c – v or c + v , as we shall later explain. 
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or relative to its medium of ether (actually empty space).16  In fact, Maxwell never 

created or discussed a theory of light relative to ponderable17 stationary bodies, and 

Einstein never referred to Maxwell’s real law for the constant transmission velocity of a 

light ray relative to the medium through which it propagates  (Chapters 6A & 6B, and 

Figure 6.8).   

Einstein’s above described “constant emission velocity theory’” can also be 

characterized as a “ballistic” theory, because it assumed that the velocity of light was 

dependent upon the velocity of the light’s material source body18  (Ibid).  But if the 

velocity of light was dependent upon the velocity v of its material source body then how 

could light’s velocity always have a constant value of c in a vacuum, as Maxwell’s 

equations and empirical experiments demand?19   

Einstein’s attempted solution for this paradoxical “difficulty” was to postulate 

that:  “light is always propagated in empty space with a definite velocity c which is 

independent of the state of motion of the emitting body.”  The last part (12 words after 

velocity c ) of such postulate was correct, as we shall further explain in Chapter 22.20  On 

16 The only so-called “stationary material body” that light (a “disturbance of the ether” as Maxwell 
characterized it) propagated relative to in Maxwell’s theory, was the hypothetical stationary material 

medium of ether itself  (Chapter 6A). 
17 The word “ponderable” means “material bodies that are capable of being observed.” 
18 In other words, in Einstein’s early theory light was like a bullet fired from a moving train.  The velocity of 
the bullet [light] is added to or subtracted from the velocity of the train, depending upon the train’s 

direction of motion  (Figure 7.1).  In 1909, Walther Ritz created a similar emission theory of light  (Miller, 
p. 264).
19 A priori, it could not.  In such hypothetical case, the transmission velocity of light at c relative to its
medium of empty space would always be measured to be some value of c – v or c + v , not a constant c .
On the other hand, the Michelson & Morley experiment demonstrated that the emission velocity or the
transmission velocity of a light ray is always a constant c in any direction, regardless of the velocity of its
source body (i.e. the Earth at 30 km/s).
20 But this postulate failed to go far enough.  The transmission velocity of light at c is also independent of 
the velocity v of its receiving body, as we shall discuss in Chapter 22E.
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the other hand, the first part of such postulate was totally incorrect, because impliedly it 

applies to linearly moving bodies and observers  (Chapters 20F and 21D).  In fact, the 

first part of such postulate was a major false premise and a monumental theoretical 

blunder upon which all of Einstein’s Special Theory was based. 

During the mid 19th century, Maxwell had assumed in his theory of light and in 

his equations that the phenomenon of light was an electromagnetic disturbance of the 

material ether, which material disturbance transmitted as electromagnetic waves at the 

constant velocity of c relative to its medium of stationary ether in empty space  (Chapter 

6A and Figure 6.3).  Maxwell never theorized about the propagation velocity of such 

electromagnetic disturbance relative to any ponderable material body (either stationary 

or moving). 

Since Einstein was attempting to defend the validity of Maxwell’s equations, he 

should have postulated the following:  “light is always transmitted at the constant 

velocity of c relative to the medium of empty space through which it propagates.”  If he 

had, there probably never would have been any mathematical “difficulties” concerning 

the Galilean transformation equations that needed explaining or a mathematical fix.  

Everyone would have realized that a light ray transmitting at the constant velocity of c 

relative to its medium would very naturally also produce relative velocities of c + v or c – 

v when it propagated over a changing distance/time interval relative to a ponderable 

inertial body moving linearly at v either toward or away from such light ray.  In this 

event, there never would have been a Special Theory of Relativity, because it would 

have been completely unnecessary. 
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One thing is certain.  Einstein never realized the critical distinction between the 

constant transmission velocity of light relative to its medium, and the varying velocities 

of a propagating light ray relative to linearly moving bodies.  We know this, inter alia, 

because throughout his Special Theory and his book Relativity he repeatedly 

interchanged the terms “transmission” and “propagation” as if they were the same 

concept, because he never defined what he meant by the terms “propagation” and 

“transmission,”21 and because his examples and his theories clearly demonstrate his 

confusion.22 

C. What exactly is the difference between the constant transmission velocity
of a light ray at c, and the changing velocities of a light ray propagating relative
to various linearly moving bodies?

It is an experimental fact that the instant a light ray comes into existence, it 

transmits relative to the transparent medium through which it passes at a certain 

constant rate of velocity.  The constant transmission velocity of a light ray relative to the 

medium of a diamond is about 38% of c (124,000 km/s); relative to the medium of glass 

it is about 60% of c (197,000 km/s); relative to the medium of water it is about 68% of c 

(226,000 km/s).  Finally, the constant transmission velocity of a light ray relative to the 

medium of empty space (or a perfect vacuum) is 100% of c (about 300,000 km/s)  

(Halliday, p. 893).  Thus, a light ray always retains the same constant rate or velocity of 

21 Throughout his Special Theory, Einstein never defined what he meant by the terms “transmission,” and 
“propagation.”  He repeatedly and randomly interchanged such terms whenever he referred to the 

“velocity c”  (Einstein, Relativity, pp. 21, 22, 23, 35, 39, 47; Einstein, 1905d [Dover, 1952, pp. 38, 45, 46]).  

Therefore, it must be assumed that Einstein believed that such terms to have exactly the same meaning, 

which they do not.   
22 For another obvious illustration of Einstein’s confusion, see Einstein, Relativity, pp. 22 – 23 and Chapter 
21D, infra.
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transmission relative to the particular transparent medium through which it propagates  

(Figure 6.8).  This constant transmission velocity is separate, distinct and independent of 

any changing distance/time interval over which such light ray may propagate with 

respect to a ponderable material object moving linearly relative to the light ray. 

Let us now assume that this same constantly transmitting light ray propagates 

through each such medium, over a distance and during an interval of time relative to a 

material object.  If the distance through the particular medium relative to such object 

does not change during such interval of time (i.e. the material object (Moon) and the 

material light source (Earth) are relatively stationary), then the velocity of such light 

ray’s propagation relative to such object (its velocity times the time interval of its 

propagation) will remain constant…the same as its transmission velocity  (Figure 21.1D).  

If, however, such distance of propagation constantly changes, i.e. because the light ray 

(transmitting relative to the medium of empty space at c) is approaching a rocket that is 

moving away from the light ray at velocity v, then the velocity of the propagating light 

ray relative to the moving rocket will be c – v, or a relative velocity of less than 300,000 

km/s  (Figures 21.1B and B1).  Conversely, if the light ray transmitting at c relative to 

such medium is approaching a rocket that is moving toward the light ray at velocity v, 

then the velocity of the propagating light ray relative to the rocket will be c + v, or a 

relative velocity of more than 300,000 km/s  (Figures 21.1A and A1).  In this regard, 

Sobel gives the following example: 

“Light emitted by a source, say a star…travels toward us with the speed 300,000 
kilometers/second.  But if the earth is moving toward the star, then relative to 
earth, where the light is detected, the speed of light must be greater.  Similarly, 
if the earth moves away from the star, the speed of light reaching us must be 

411 Chapter Twenty-One



smaller”  (Sobel, p. 200). 

Therefore, the velocity of a light ray depends upon what it is transmitting or 

propagating relative to.  Again, if we consider a light ray as transmitting relative to its 

theoretically stationary medium (say empty space), then its velocity relative to such 

medium will remain a constant (i.e. c).  But if we consider such transmitting light ray as 

propagating relative to a material body which is moving linearly at v away from such 

light ray, then the velocity of such propagating light ray relative to such moving body 

will be c – v, and the velocity of such material body relative to the light ray will be v – c.  

Similarly, if we consider such transmitting light ray as propagating relative to a material 

body which is moving linearly at v toward such light ray, then the velocity of such 

propagating light ray relative to such moving body will be c + v, and the velocity of such 

material body relative to such propagating light ray will be v + c.  These simple concepts 

do not involve anything like rocket science.  The only concept that we are dealing with 

here is the simple concept of relative motions (velocities). 

D. A light ray, which always transmits at the constant abstract velocity of c
relative to its medium of empty space, also has relative velocities of c ± v and
relative distance/time intervals of ct ± vt when it propagates toward or away
from material bodies that are moving linearly at v with respect to such light
ray.

Einstein’s most important false premise in his examples of the “difficulties,” was 

his misanalysis that the constant propagation velocity of light at c relative to the 

stationary rails, when compared and applied to the velocity v of a linearly moving object 

(a carriage), constituted a different transmission velocity of light and a different law for 

the propagation of light  (Chapter 19).  Einstein stated that when a light ray is sent along 
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a railway embankment, “the tip of the ray will be transmitted with the velocity c relative 

to the embankment…[but] with respect to the carriage” moving at “v” in the same 

direction the velocity of the light ray is c – v  (Einstein, Relativity, p. 22; Figure 19.1B).  

Einstein then concluded: 

“The velocity of propagation of a ray of light relative to the carriage thus comes 
out smaller than c…But…like every other general law of nature, the law of the 
transmission of light in vacuo must, according to the principle of relativity, be the 
same for the railway carriage as reference body, as when the rails are the body 
of reference.  But, from our above consideration this would appear to be 
impossible. 

“If every ray of light is propagated relative to the embankment with the velocity 
c, then for this reason it would appear that another law of propagation of light 
must necessarily hold with respect to the carriage—a result contradictory to the 
principle of relativity”  (Einstein, Relativity, pp. 22 – 23). 

Here Einstein was interchanging and confusing Maxwell’s concept of “the 

constant transmission velocity of light at c relative to its medium of ether (empty 

space)” and the concept of “varied velocities of a light ray relative to material bodies 

moving linearly at velocity v relative to the light ray”…as though they were the same 

concept.  However, they are obviously two completely different concepts, as we 

explained in the last Section C.  The “principle of relativity” that Einstein was referring to 

was not Galileo’s empirical concept of relativity, but rather Einstein’s own ad hoc, 

expanded and invalid mathematical concept of relativity and algebraic co-variance  

(Chapter 20E).  A correct statement by Einstein would have been:  “Maxwell’s natural 

law of the constant transmission velocity of light at c relative to the medium of empty 

space must be the same with respect to every linearly moving material body (and 

observer). 
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Einstein obviously misinterpreted the varying velocities of a light ray propagating 

relative to the stationary embankment and propagating over changing distances and 

time intervals relative to linearly moving bodies with different speeds of v , to be 

different transmission velocities for the same light ray.  Whereas, in actuality, such 

varying velocities (of  c + v and c – v ) are only the very natural different relative 

velocities of a light ray (transmitting at c and) propagating over changing distance 

intervals during changing time intervals…toward or away from material bodies moving 

linearly at different speeds and in different directions relative to the light ray  (Figure 

21.1).  Such relative velocities were also the natural result of applying the Galilean 

transformation equations to a light ray propagating between two different reference 

frames (the stationary embankment and the carriage moving away from it at v ).  Such 

relative velocities do not (and cannot) change Maxwell’s natural law for constant 

transmission velocity of such light ray at c relative to its medium of empty space, or 

relative to any other transparent medium (including air) at a lesser constant velocity.23 

In effect, Einstein confused Maxwell’s natural law for the constant transmission 

velocity of a light ray at c relative to its medium of empty space with the light ray’s 

varying velocities of propagation over changing distance/time intervals relative to 

material bodies moving linearly relative to the light ray.24  Very importantly, there is no 

23 There is no conceivable way that a relative velocity between two reference frames, or their relative 
distance apart (vt), or a time interval between them (ct), could change the transmission velocity of a light 

ray propagating from one reference frame to the other.  Yet this is what Einstein was asserting. 
24 The issue that confronted Einstein was not simply the computation (adding or subtracting) of the 
assumed relative velocities of the embankment, the carriage, and the light ray  (Figure 19.1B).  Rather, it 

was really a question of the relative distance interval traveled by the embankment and carriage and 

propagated by the light ray during the appropriate time interval and at what velocity.     
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Maxwellian law for the constant propagation of a light ray at velocity c relative to 

linearly moving material objects over changing distance/time intervals.25 Nor is there a 

specific Maxwellian law for the relative velocity of a light ray with respect to linearly 

moving bodies.26 Einstein’s confusion and his failure to comprehend the above facts are 

what caused his imaginary “difficulties.” 

What Einstein and all of the other mystified scientists of a century ago failed to 

realize, was that they were actually dealing with two very different types of velocity for 

the same ray of light.  These two different types of velocity are:  1) the constant, 

abstract and invariant velocity of transmission for a ray of light at c relative to its 

medium of empty space (this velocity is an inherent property of any light ray); and  2) 

the very natural relative velocities of a light ray propagating at c ± v over changing 

distance intervals and changing time intervals (of ct ± vt ) relative to various material 

bodies, each moving in a particular linear direction with a different velocity of its own 

relative to the light ray  (Figure 21.3 and Chart 21.4).  We shall call this principle of 

different and varying relative velocities for a light ray, the “Relativity of Light.” 

Einstein and the scientific community apparently failed to realize that when the 

tip of such light ray (transmitting at c relative to its medium) is propagating among 

various linearly moving material objects, that each moving object has a different velocity 

and a particular direction of motion, and thus experiences a different distance/time 

interval of approach or separation relative to the tip of such light ray; and vice-versa (or 

25 Such changing intervals of time (and distance) for light to propagate would more accurately be 
described as ct + vt or ct – vt  (Figure 21.2). 
26 We can only determine such specific relative velocity of a light ray on a case-by-case basis. 
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reciprocally) for the light ray.27  In other words, these different velocities and different 

directions of motion of material bodies each create a different relative velocity between 

the tip of such light ray and each linearly moving material object or other ray of light  

(Figure 21.3 and Chart 21.4).  Each of these relative velocities could be described as c – v 

or c + v depending upon each object’s velocity and relative direction of motion.  But 

none of these relative velocities have any effect upon the constant, abstract and 

invariant transmission velocity of the light ray at c relative to its transparent medium.  

Light always propagates relative to its medium of empty space at the transmission 

velocity of c , regardless of the relative motions of material objects around it.   

Figure 21.3 and Chart 21.4 demonstrate some of the various relative velocities 

that exist for the propagation of light rays with regard to differently moving material 

objects and relative to other rays of light.  As the reader can readily see on Figure 21.3, 

the tip of Einstein’s light ray (L1) is propagating relative to the linearly moving railway 

carriage A at 300,000,000 meters/s minus v = 30 meters/s.28 But this comparative or 

relative velocity (c – v ) does not in any way affect or change the transmission velocity of 

the light ray (L1 ) at c = 300,000,000 meters/s relative to the medium of space through 

which it passes.  All four light rays shown on Figure 21.3 maintain their constant 

27 Thus, the velocity of approach of the light ray at the transmission velocity of light at c relative to such 
moving objects is not an absolute velocity equal to c .  Rather, it is a relative velocity equal to c + v or c – 

v . 
28 Even Feynman acknowledged this simple fact with the following example:  “Suppose we are riding in a 
car that is going at a speed u , and light from the rear is going past the car with speed c …According to the 

Galilean transformation the apparent speed of the passing light, as we measure it in the car, should not 

be c but should be c – u .  For instance, if the car is going 100,000 mi/sec, and the light is going 186,000 

mi/sec, then apparently the light going past the car should go 86,000 mi/sec”  (Feynman, 1963, p. 15-2). 
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transmission velocity of c through the medium of empty space, and yet their relative 

velocities (of propagation) vis-à-vis different linearly moving material objects and other 

rays of light also vary widely  (Chart 21.4). 

Very importantly, the same type of relative velocities holds true with respect to 

all material objects and observers moving linearly relative to each other  (Figures 7.1, 

21.5 and 21.6).  As Neffe concludes with respect to the above:  “Light acts like any 

traveler who moves at a constant rate of speed”  (Neffe, p. 128). 

Now if these different relative velocities of propagation (c – v or c + v ) are 

misinterpreted to be different velocities of transmission for the same ray of light, then a 

“difficulty” or paradox is created.  Again, this is what Einstein concluded in his example 

of the “difficulties.”  Einstein misinterpreted the propagation velocity of the tip of a light 

ray, relative to the linearly moving carriage at v , to be a different transmission velocity 

(c – v ) for the light ray.  But, in fact, he was only measuring and referring to the very 

natural relative velocities between the tip of the light ray and other linearly moving 

things in its neighborhood.29 

When Einstein asked for the velocity of the ray of light (w ) relative to the linearly 

moving carriage (Einstein, Relativity, p. 22), he was not even dealing with an addition of 

velocities  (Figure 19.1B).  Rather, he was only dealing with a very natural comparative 

or relative velocity, vis. the transmission velocity of the light ray at c compared to the 

linear velocity of the carriage at v in the same direction.  So, Einstein got exactly what he 

29 Einstein never seemed to realize the very natural difference between the constant transmission velocity 

of light at c  relative to its medium of empty space, and the relative propagation velocities at c + v  or c – v  

over increasing or decreasing distance intervals and time intervals. 

417 Chapter Twenty-One



was asking for: a relative velocity (c – v ).  But he obviously did not realize nor 

understand the concept of the Relativity of Light.30   

Thus, the paradox of Einstein’s “difficulties” is easily explained.  There never 

were any real “difficulties” between Galileo’s Relativity or the Galilean transformation 

equations and Maxwell’s constant transmission velocity of light at c (mathematical or 

otherwise) that needed fixing, which needed mathematical reconciliation, or which 

needed Einstein’s contrived Special Theory.    The principle of Galileo’s Relativity and its 

related Galilean transformation equations may be valid and meaningful for mechanics, 

but they are both irrelevant with respect to the laws of electromagnetic waves of 

radiation (light)  (Chapters 23 and 24).  Maxwell’s law for the transmission velocity for a 

light ray at c is both a constant (invariant) property of the light ray with respect to its 

medium, and results in different relative velocities when such light ray propagates with 

respect to material bodies that move linearly through space with changing 

distance/time intervals relative to such light ray.  This situation is identical with respect 

to material objects moving linearly with respect to each other, such as automobiles 

traveling down a motorway at different constant speeds, and in different directions31 

(Figure 21.6). 

E. Einstein’s impossible absolutely constant velocity of a light ray at c relative
to everything.

30 Also, Einstein never determined the position and the instant in time of the tip of the light ray relative to
the walking man or the front of the carriage in his examples, nor the relative directions of such velocities, 

nor what type of velocity he was dealing with.  If he had, he might have realized that the “difficulties” that 

he imagined did not exist.
31 The author apologizes to the reader for the numerous repetitions contained in this explanation, but he 
has found it difficult to explain the principle of the Relativity of Light to many people (even PhD’s), so that 

they really understand the concepts involved. 
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 Einstein’s failure to understand the difference between the constant abstract 

transmission velocity of a light ray at c relative to its medium of empty space, and the 

varying relative velocities of a light ray propagating with respect to linearly moving 

material bodies (the “Relativity of Light”), led to his next major false premise:  that a 

light ray en vacuo always propagates at the absolutely constant velocity of c relative to 

everything.32  More specifically, the first part of Einstein’s second postulate (that “light is 

always propagated in empty space with a definite velocity c ”) means that a ray of light 

propagates over changing distance/time intervals relative to different inertial bodies 

(coordinate systems or frames of reference) at the same absolutely constant coordinate 

velocity of c and at the same instant of time, regardless of the different linear velocities 

of such inertial bodies relative to such light ray.  This type of absolute velocity is, of 

course, an impossible concept. 

As we have already pointed out in Chapter 20F, many scientists have similarly 

interpreted the first part of Einstein’s second fundamental postulate.  Typically, Bohm 

interpreted it to mean that:  “all uniformly moving…observers obtain the same 

measured velocity of light, independently of their own speeds”  (Bohm, pp. 54, 60).  

Resnick interpreted it to mean:  “the speed of light in free space has the same 

[measured] value c in all inertial reference frames”33  (Resnick, 1992, p. 469).  Dingle 

32 If one accepts this concept, then one must also assume that light propagating at 68% of c in water 

must also propagate at 68% of c relative to everything else.  This would be the logical extension of

Einstein’s 

above concept.  But empirically we know that this result is not true.
33 This statement begs the question:  what value would light have in reference frames that were not 
inertial?  If the value would be different in accelerated or arbitrarily moving frames, what would such 

value be and what would be the physical process or justification for such difference? 
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interpreted it to mean:  “velocity with respect to anything at all”34  (Dingle, 1961, p. 20).   

Einstein’s concept of the constant propagation of light at c relative to every 

stationary body and every linearly moving body brought with it the “implication of 

absolute motion” of light  (Bird, 1921, p. 70).  For how else could “the velocity of 

light…[appear] the same to all observers regardless of the relative motion of the source 

of light and the observer”  (Ibid).  Bird went on to describe the paradox created by 

Einstein’s Special Theory, and the first part of his second postulate: 

“We are at once on the horns of a dilemma.  Either we must give up relativity…or 
we must overturn the foundations of common sense by admitting…that when 
we go to meet an advancing light-impulse, or when we retreat from it, it still 

reaches us with the same velocity [c ] as though we stood still waiting for it”35  
(Ibid). 

These impossible results only become completely evident when one reads 

Einstein’s book, Relativity, and especially Chapters 7 and 11 thereof.  For example, in 

Chapter 7, Einstein stated that when a light ray is sent along a railway embankment, 

“the tip of the ray will be transmitted with the velocity c relative to the 

embankment…[but] with respect to the carriage” moving at ‘v’ in the same direction the 

velocity of the light ray is c – v  (Einstein, Relativity, p. 22; see our Figure 19.1B).  

Einstein then concluded: 

“The velocity of propagation of a ray of light relative to the carriage thus comes 
out smaller than c…But…like every other general law of nature, the law of the 
transmission of light in vacuo must, according to the principle of relativity, be the 

34 Dingle also interpreted Einstein’s second postulate to be “equivalent to the ether theory” (Dingle, 1961, 
pp. 19 – 20), because how else could Einstein determine that the velocity of light in empty space is 

absolutely c “with respect to anything at all”  (Ibid, p. 20)?
35 The answer to this paradox is twofold.  First, Einstein’s absolute concept refers to the velocity of a 
propagating light ray, rather than the correct concept:  the abstract constant velocity of a light ray 

transmitting relative to its transparent medium.  The second answer is described and explained in Chapter 

22E. 
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same for the railway carriage as reference body, as when the rails are the body 
of reference.36  But, from our above consideration this would appear to be 
impossible.  If every ray of light is propagated relative to the embankment with 

the velocity c , then for this reason it would appear that another law of 
propagation of light must necessarily hold with respect to the carriage—a 
result contradictory to the principle of relativity”37  (Einstein, Relativity, pp. 22 – 
23). 

Einstein then referred to this paradox that he had created as a “dilemma”  (Ibid, p. 23). 

In Chapter 11 of Relativity, Einstein blamed the so-called transmission velocity of 

“c – v” for light (in his example of the “difficulties”) upon the Galilean transformation 

equations  (Einstein, Relativity, p. 34).  He then asked the question: 

“How have we to modify [the Galilean transformation equations so] that…every 
ray of light possesses the velocity of transmission c relative to the embankment 
and relative to the train”38  (Ibid, pp. 34, 35). 

“Can we conceive of a relation between place and time of the individual events 
relative to both reference-bodies, such that every ray of light possesses the 
velocity of transmission c relative to the embankment and relative to the train” 
(Ibid, p. 35). 

Both of such questions by Einstein vividly illustrate the impossible absolute 

velocity of c that he was trying to mathematically create with the first part of his second 

postulate.  However, it is physically and empirically impossible for anything…the Earth, a 

railway carriage, an automobile, a rocket, or a ray of light…to travel or propagate at a 

36 This statement and reference to Einstein’s radical and ad hoc “principle of relativity” describes Einstein’s 
relativistic concept of “co-variance,” where the velocity of light must algebraically remain c in all inertial 

frames of reference when it is transformed by the Lorentz transformations from one frame to another  

(Chapter 20E).  Little did Einstein realize that the transmission velocity of light at c relative to its medium of 

empty space was already the same magnitude (c ) for any body of reference.
37 This statement asserts that the very natural velocity of a light ray relative to a linearly moving observer 

at c – v or c + v violates Einstein’s mathematical concept of ‘co-variance’  (Chapter 20E and Figure 20.3).  It 

also ignores the fact that there is no specific law for the propagation of light relative to linearly moving 

bodies.  There is only Maxwell’s law for the constant transmission velocity of light relative to its medium  

(Chapter 6A and Figure 6.8).  Also notice that Einstein interchanges the concepts of “light transmission” 

and “light propagation relative to a material body” as if they were the same concept, which they are not. 
38 This velocity of transmission at c was, of course, already occurring relative to the light ray’s medium of 
empty space, but Einstein apparently failed to realize this.
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constant speed over different distances during the same interval of time  (Figure 21.7).  

Nevertheless, this is what Einstein was asserting.  If Einstein had realized that every ray 

of light was already constantly transmitting at velocity c relative to its medium of empty 

space, then he also would have realized that that such light ray would be transmitting at 

velocity c when it was at the position of the embankment or the train.  Therefore, his 

proposed modification of the Galilean transformations and his proposed relation 

between place and time (which relation turned out to be the Lorentz transformations) 

would have been completely unnecessary in order to resolve the paradoxes (difficulties) 

which Einstein created and perceived. 

The relation that Einstein was referring to on the above page 35 of Relativity was 

of course his radical Lorentz transformation equations, which (depending upon the 

magnitude of v ) can mathematically cause any light ray to propagate at the absolutely 

constant velocity of c over any changing distance/time intervals relative to all linearly 

moving inertial observers in the Cosmos at the same instant of time, regardless of their 

different linear velocities v relative to the light ray  (Einstein, Relativity, pp. 36 – 39; 

Russell, p. 49).  This artificial result served to achieve Einstein’s algebraic concept of “co-

variance” (Chapter 20E), which his first postulate and his “theory of relativity demands 

of a natural law”39  (Einstein, Relativity, p. 48).  This artificial mathematical result also 

demonstrates that the first part of Einstein’s second postulate is really just a 

mathematical consequence of his first postulate:  his co-variant “principle of relativity.”  

39 See D’Abro, 1950, p. 162 to understand how Einstein achieved his artificial and absolute velocity of 

light. 
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Such absolute velocity of light result was also Einstein’s primary goal for his Special 

Theory, because it mathematically solved the various “difficulties” that he imagined 

(Chapter 19). 

It is obvious from the above that Einstein was attempting to mathematically 

negate or eliminate the relative velocity of light “c ± v ” with regard to the moving train, 

to mathematically eliminate the relative distance/time intervals of light ct ± vt with 

regard to the moving train, and was attempting to mathematically replace them with a 

concept that would provide an absolute velocity for light, which a priori did not depend 

upon the linear motion of the train.40  For how other than absolutely or 

instantaneously can anything, even a ray of light, move at an absolutely constant 

velocity relative to a stationary object and relative to an object that is approaching or 

moving away…all at the same rate of speed and at the same instant of time41  (Figure 

21.7). 

By applying the Lorentz transformations to the relative velocity of a light ray 

propagating over changing distance/time intervals with respect to the stationary 

coordinate system of the embankment (frame of reference) and with respect to the 

linearly moving coordinate system of the carriage (frame of reference), Einstein 

mathematically did away with the troublesome relative coordinate velocities of c – v 

and c + v so that such light ray could algebraically propagate relative to both coordinate 

systems (frames of reference) at the same absolutely constant coordinate velocity of c 

40 Stated another way, Einstein mathematically negated the relative velocity of linearly moving bodies, so 

that the transmission velocity of light at c relative to them would be as if they were all absolutely at rest in 

the Cosmos. 
41 Einstein also declared his concept of the velocity of light to be “the measure of all things since it 

represents a kind of absolute, constant velocity”  (Neffe, p. 129).
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at the same instant of time, regardless of the different linear velocities (v + c or v – c ) of 

such frames of reference (coordinate systems) relative to such light ray abstractly 

transmitting at velocity c  (Einstein, Relativity, pp. 47 – 48).   

One can only speculate as to why Einstein invented a new, ad hoc, totally 

incorrect and unnecessary postulate for the velocity of light en vacuo.  Perhaps Einstein 

only knew about or only studied Maxwell’s equations as modified by Hertz when he 

read Föppl’s book in 1902, but failed to read Maxwell’s original theories concerning 

light, which described light as a disturbance of the ether transmitting at velocity c 

relative to its medium of stationary ether in empty space  (Chapter 6A).  If Einstein had 

not studied Maxwell’s original theories concerning light, he would have been completely 

confused by Maxwell’s equations, which only refer to velocity c in the abstract.   

Perhaps the light experiments of Bradley, Arago and Fizeau confused Einstein.  

They, in effect, concluded that the velocity of light has the same value for every 

inertially moving body (frame of reference) regardless of its own different velocity in 

opposite directions42  (Chapters 7 and 19).  Perhaps it was the M & M experiment with 

all of its paradoxical conclusions that confused Einstein  (Chapters 9 – 12). 

Perhaps Einstein was misled by all of the false ether theories, such as those of 

Lorentz and Poincaré, and the other absurd theories of the late 19th century.  Perhaps 

when the material ether was exposed to be a fiction by Michelson in 1881, Einstein 

could think of no other material medium with respect to which light could transmit, so 

he decided that it must transmit and propagate at c relative to ponderable material 

42 See Chapter 22E for the explanation of this paradox. 
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bodies.  Perhaps the concept of light transmitting relative to its medium of empty space 

(in the absence of ether) was too abstract a concept for his mathematical sensibilities 

to digest.43  We will probably never know for sure the real reason for Einstein’s 

confusions. 

There were only two theoretical ways that Einstein’s absolute concept for the 

propagation of light at c could physically be accomplished: 

1) If the transmission velocity of light was an absolute motion, in other words, if

it propagated at an infinite or instantaneous speed toward all material objects in 

the Cosmos; or 

2) If the distance and time intervals which the light had to propagate relative to

moving objects could somehow respectively be contracted and dilated (or 

eliminated) in proportion to the relative linear velocity v of the moving object 

(Figure 21.8).

The first absolute method was untenable for Einstein as a direct solution, 

because numerous experiments had already empirically demonstrated that the velocity 

of light was finite and approximately 300,000 km/s, which was in accord with Maxwell’s 

equations.  So Einstein was forced to choose the second method as an indirect absolute 

solution.   

In order to mathematically change the relative propagation velocities of light (c – 

v or c + v) into c for all inertial observers with different relative linear velocities, 

43 Neffe asserts that it may have originated from a dubious thought experiment that Einstein had in 1895 
when he was 16 years old  (Neffe, pp. 129 – 130; Einstein, 1946, Autobiographical Notes [Schlipp, 1949, p. 

53]).  There is yet another possible reason for Einstein’s confusion that deals with “reference frames,” 

which we shall discuss in Chapter 24. 
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Einstein arbitrarily modified the Galilean transformation equation for distance in order 

to create a mathematical contraction of the distance interval for all physical objects to 

linearly move relative to a light ray (or for a light ray to propagate relative to a moving 

object), which mathematical contraction was in proportion to the relative linear velocity 

v of such objects in any direction.44  The mathematical means by which Einstein chose 

to achieve this result was the so-called “Lorentz transformation,” which Lorentz had 

used in 1904 to attempt to explain the Michelson & Morley null result with a similar 

theoretical “contraction” (and “dilation”) in his attempt to rescue the concept of ether  

(Chapters 15 and 16).  The Lorentz transformation would mathematically negate or 

eliminate the troublesome changing distance/time intervals that a propagating light ray 

would have to physically travel relative to such objects.  This was an algebraic result 

which Einstein would later call “co-variance.”  (Einstein, Relativity, pp. 47 – 48).  The 

resulting mathematical velocity for such propagation would always be c .  As Bertrand 

Russell concluded:   

“[T]he Lorentz transformation has the advantage that it makes the velocity of 
light the same with respect to any two bodies which are moving uniformly 
relatively to each other, and, more generally, that it makes the laws of 
electromagnetic phenomena (Maxwell’s equations) the same with respect to any 
two such bodies.  It was for the sake of this advantage that it was originally 
introduced”  (Russell, 1927, p. 49). 

D’Abro also described the ad hoc and arbitrary process that was required in 

order to attempt to justify Einstein’s impossible second postulate concerning the 

absolute velocity of light at c: 

44 Such description also applies to the theoretical reciprocal mathematical dilation of the relevant time 

interval that Einstein needed to create. 
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“Now it is obvious at first sight that if our space and time measurements were 
such as classical science believed them to be, it would be impossible for a ray of 
light to pass us with the same speed regardless of whether we were rushing 
towards it or fleeing away from it.  A simple mathematical calculation shows us, 
however, that we can make our results of measurement compatible with 
[Einstein’s] postulate of invariance provided we recognize that our space and 
time measurements are slightly different from what classical science had 
assumed…It leads us, of course, to the Lorentz-Einstein transformations, and 
from these transformations it is easy to see that rods in relative motion must be 
shortened, durations of phenomena extended and the simultaneity of spatially 
separated events disrupted”  (D’Abro, 1950, p. 162). 

These artificial and meaningless concepts of space and time measurement described by 

D’Abro are what Einstein mathematically accomplished in the first and second parts of 

his Special Theory, initially by contrived and illogical persuasion and then by the Lorentz 

transformations, all in a futile effort to justify his impossible absolute velocity of light at 

c  (Chapters 20G and 25 through 29). 

For this indirect method of contrived and distorted measurements, Einstein 

needed the mathematical version of Galileo’s Relativity, with Lange’s inertial reference 

frames, with its coordinates, with its relative velocities, and with its Galilean 

transformation equations, so that he could theoretically and mathematically modify 

such distance/time intervals.  Thus, it was critical for Einstein’s Special Theory that the 

Galilean transformation equations for distance and time be theoretically applied to c, 

regardless of any incompatibility, irrelevance, and irreconcilability between Galileo’s 

Relativity and the velocity of light  (Chapters 19, 23 and 24).  This is the reason why 

Einstein would insist on inserting a square peg (the velocity of light) into a round hole 

(Galileo’s Relativity). 

Once in possession of the Lorentz transformations, Einstein modified the 
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equations for distance in the Galilean transformation equations, as follows 

(Einstein, Relativity, p. 37):45 

from  𝑥′ = 𝑥 − 𝑣𝑡 𝑥 = 𝑥′ + 𝑣𝑡 

to  𝑥′ =
𝑥−𝑣𝑡

√1−
𝑣2

𝑐2

𝑥 =
𝑥′+𝑣𝑡

√1−
𝑣2

𝑐2

When these Lorentz transformations were applied to a light ray propagating relative to 

a carriage inertially moving at the relative velocity of v away from the light ray, the 

distance of such light propagation mathematically contracted in proportion to such 

relative velocity.46  Einstein then announced that:   

“[T]he law of the transmission of light in vacuo is satisfied for both the reference 
body K [the stationary embankment] and for the reference body K' [the moving 
railway carriage].  A light signal is sent along the positive x-axis, and this light-

stimulus advances…with the velocity c ” 47 (Ibid, p. 38). 

But there is a problem even with this mathematical concept.  The Lorentz 

transformation for distance on its face was designed to make the numerator (i.e. the 

space or distance, x ± vt, between two inertial frames) mathematically expand  

(Chapters 16 and 28).  Even if somehow the distance between two things in space is 

then interpreted to contract, this means that at high relative velocities, empty space 

itself must contract  (Figures 21.8 and 21.9).  Since empty space is nothing, how can 

45 He also reciprocally modified the Galilean transformation equations for time  (Einstein, Relativity, p. 37). 
46 “[T]he motion of the body [the carriage] relative to the ether produces a contraction of the body in the 
direction of motion, the amount of contraction being just sufficient to compensate for the difference in 

time…”  (Einstein, Relativity, p. 59).  Einstein gave no explanation for how the fanciful process of 

contraction occurs, which is empirically troubling since there is no ether that could produce it.  Similar 

comments apply to Einstein’s reciprocal “dilation of time.” 
47 On the contrary, empirically and logically the light ray advances with the abstract transmission velocity 
of c relative to its point of emission in space and relative to its medium of empty space.  Also, with respect 

to linearly moving objects, the light ray advances (propagates) with the relative velocity c – v or c + v , 
depending upon the direction of velocity v of the object.
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nothing contract…to less nothing?  Does any part of Einstein’s Special Theory make any 

empirical or logical sense?  The answer is No.   

Little did Einstein realize that he had just invented an ad hoc, contrived, 

complicated, absolute and impossible mathematical solution for an imaginary problem 

that physically, empirically, logically, and theoretically does not exist  (Chapters 21C and 

21D).  In the process, he created an impossible absolute velocity for the propagation of 

light, which also cannot and does not exist  (Chapter 21E).   

We have now discussed the “difficulties” that Einstein perceived, including the M 

& M paradox, and the fact that such “difficulties” did not even exist.  We have discussed 

why Einstein needed to construct his Special Theory around the framework of Lange’s 

mathematical model of Galileo’s Relativity.    We have discussed in general terms 

Einstein’s false analogies, his false premises and his proposed absolute solution for the 

“difficulties” that he perceived.  We have also demonstrated that the first part of 

Einstein’s second fundamental postulate with respect to the absolutely constant 

velocity of light at c is invalid and meaningless.  In light of the above, how can Special 

Relativity have any meaning or any validity for anything?  

In Chapter 22 we will discuss how and why light really transmits and propagates. 

In Chapter 23 we will further discuss how and why the concepts of matter and any form 

of relativity are irrelevant to, and irreconcilable with, the velocity of light.  Then in 

Chapter 24 we will demonstrate why Einstein’s radical Principle of Relativity was invalid 

with respect to light, and irrelevant to the transmission velocity of light at c and to the 

propagation velocity of light relative to linearly moving objects.  Thereafter, in Chapters 
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25 through 29, we will analyze and discuss the specific means by which Einstein 

attempted to mathematically achieve his ad hoc and absolute solutions.   
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Propagating Light Ray Relative to a Body of Reference, and the 
Transmission Velocity of a Light Ray at c Through a Vacuum

Sun

v

Observer 1 
on the Sun body of reference X and an Observer 2 

projected from the Sun at v = 1,000 km/s

a light ray emitted from the Sun at velocity c (300,000 km/s)

A. In 1917, Einstein imagined a thought experiment where a ray of light was emitted from the Sun at velocity c (300,000 km/s) in a certain
direction, and thereafter the Sun hurled a body of reference X after the light ray at 1,000 km/s.  H e then asked:  What is the propagation velocity
of the light ray in the judgment of Observer 2?

X

c

light event

B. Einstein then concluded:  “When the hurled body [X] runs after the light at 1,000 kilometers per second, the ray of light advances against it
by only 299,000 kilometers per second.  (Einstein, early 1917 [Collected Papers, Vol. 7, p. 4, Princeton University Press])

He then asked the following questions:  “Should light when judged from the projected body really propagate differently than when judged from 
the sun?  Should the laws of the propagation of light depend upon the state of motion of the body of reference?” (Ibid)

Einstein then concluded:  “The law of light propagation is the same, whether the sun or the projected body is chosen as the body of reference. 
The same ray of light travels at 300,000 kilometers per second relative to the sun and also relative to the body projected at 1,000 kilometers 
per second.  If this appears impossible, the reason is that the hypothesis of the absolute character of time is false.  One second of time as 
judged from the sun is not equal to one second of time as seen from the projected body.” (Ibid, pp. 4 - 5)

The correct answers are:  There is no law for the propagation of light at c relative to a moving body of reference.  Maxwell's law for the transmission 
velocity of light is only a constant velocity of c with respect to the medium of a vacuum.  Any moving body of reference and any changing time 
interval of a light ray relative to such linearly moving body are irrelevant to Maxwell's law.  Einstein's ad hoc concepts concerning an absolutely 
constant velocity of c relative to everything in the Cosmos at the same instant, and the variable duration of timeÖare impossible concepts.

Figure 21.0  Einstein’s Confusion Concerning the Changing Time Interval of a 



The instant that light comes into existence on the Earth, its light rays radiate out in all possible directions from its point of emission (0) in space 
at Maxwell’s constant transmission velocity of c (300,000 km/s) relative to the medium of empty space. Such abstract constant velocity of c is 
theoretically measured relative to its point of emission and relative to the medium (air or empty space) through which it passes. This concept 
should not present a dilemma.

Nor was there a dilemma when velocity c was applied to a relatively stationary object D such as a stake on the Moon. The velocity of light 
remained c when it contacted the relatively stationary moon-stake. However, a dilemma occurred for the scientific community and Einstein when 
the constant transmission velocity of a light ray at c was applied to linearly moving bodies such as rocket  A or rocket B. 

Logically a light ray transmitting at velocity c relative to the medium must contact the approaching rocket (at position A1) at a higher relative 
velocity than when it contacts the rocket which is moving away at position B1. (Lindley, p. 55) These scenarios were algebraically described as 
c + v and c - v, respectively.  Do these paradoxical scenarios of empty space contradict Maxwell’s equations (Ibid)? The answer is No.  (Chapter 
22E)

Figure 21.1  What Is the Velocity of a Light Ray Relative to Stationary or Linearly Moving Bodies?
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A1 A2
ray of light at c

v

A. When a ray of light approaches an object at A1 which is moving away from the
light ray toward position A2 at velocity v, the rate (relative velocity) of approach of the
light ray toward object A1 is c - v...but the distance interval and time interval of
approach is ct + vt.

B. When a ray of light approaches an object at A2 which is moving toward the light
ray at velocity v,  the rate (relative velocity) of approach of the light ray  toward object
A2 is c + v...but the distance interval and time interval of approach is ct - vt.

C. When the light ray is propagating in the opposite direction, the velocities and time
intervals of separation of the light ray relative to the object are exactly the reverse
of the above.

Figure 21.2  The Difference Between the Rate (Relative 
Velocity) of  Approach and the Distance/Time 
Interval of Approach



light ray L2

relatively stationary railway embankment

(w = 1 meter/s) (w)
m1 m2

light 
source

light ray L1
(a) (b)

(c)

(w)

m3

light ray L3(c = 300,000,000 meters/s) (c)

light ray L4 (c)

(v2 = 1,000 meters/s)

Figure 21.3  The Relativity Of Light...Illustrated

The Constant Transmission Velocity of Light at c Relative to its Medium (Air or 
Empty Space), and the Various Velocities of Propagation of a Light Ray over 
Different Distance/Time Intervals Relative to Differently Moving Material Objects 
and Other Rays of Light

(Note: Velocities are shown in parenthesis)

Carriage A

(v = 30 meters/s)

Carriage B

(v1 = 10 meters/s)

(v3 = 200 meters/s)

(v)



Chart 21.4  The Relativity of Light…Described
Contrary to Einstein’s assertions, the propagation velocity of a light ray is not the same for all 

observers in all reference frames.  In Figure 23.3, the tip of the light ray L1 is: 

1. Propagating at the absolutely constant transmission velocity of c relative to its medium from
point ‘a’ in space to point ‘b’ in space, regardless of the velocity v of its light source

2. But relative to moving carriage A, it is also propagating at the relative velocity of c – v; and
relative to carriage B it is also propagating at the relative velocity of c + v1.

3. Relative to the man (m1), it is also propagating at the relative velocity of c – v – w

4. Relative to the rails directly below, it is also propagating at the relative velocity of c, plus or
minus the velocity of the Earth through the Cosmos.

5. Relative to the light rays L2 and L4, it is also propagating at the relative velocity of 0 km/s

6. Relative to the rocket ship, it is also propagating at the relative velocity of c + v2; and relative
to the airplane it is also propagating at the relative velocity of c – v3.

7. Relative to the tip of light ray L3, it is also propagating at the relative velocity of c + c

Just because the tip of each light ray transmitting at c is also propagating at various other 
velocities relative to moving material objects and other light rays, does not mean that we need other 
different transmission speeds for light.  Nor do we need to artificially do away with all such relative 
velocities of light propagation and mathematically (with the aid of the Lorentz transformation) and 
artificially make all relative velocities of light the same for all observers in all frames of reference. 

An observer’s measurement of the relative velocity of anything that is moving, including the tip 
of a light ray, depends upon the relative velocity and direction of that which is moving…and the relative 
velocity and relative direction of the observer’s motion. 

In Figure 23.3, the man m1: 

1. Measures the transmission velocity of the light ray L1 directly above him at c

2. Measures the relative velocity of the tip of L2 at c – v – w

3. Measures the relative velocity of the railway embankment at 0 – v – w

4. Measures the relative velocity of the front of the carriage at 0 – w

5. Measures the relative velocity of the man (m2) at 0

6. Measures the relative velocity of the rocket ship at w + v + v2

7. Cannot measure the transmission velocity of light ray L3, nor the relative velocity of the tip of
light ray L3, because light ray L3 has not yet reached him

An observer on the tip of light ray L1: 

1. Would measure the transmission velocity of L2 at c

2. Would measure the relative velocity of L2 at 0 km/s

3. Would measure the relative velocity of L3 at c + c



racecar moving 
at a constant 300 
km/h (v1) relative to
its point of origin

point 
of origin

point 
of origin

point 
of origin

motorcycle at rest 
relative to racecar’s 
point of origin

motorcycle moving relatively 
toward racecar’s point of 
origin at v2 = 30 km/h (v2)

motorcycle moving relatively 
away from racecar’s point of 
origin at v2 = 30 km/h

rate of closure of the racecar (called Light) relative to the relatively
stationary motorcycle: 300 km/h + 0 = 300 km/h (v1)

rate of closure of the racecar relative to the approaching
motorcycle: 300 km/h + 30 km/h  = 330 km/h (v1 + v2)

rate of closure of the racecar relative to the receding
motorcycle: 300 km/h - 30 km/h = 270 km/h (v1 - v2)

Figure 21.5  The Difference Between Constant Velocity and Relative Velocity
(Varying Rates of Approach or Separation) for Material Objects
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Figure 21.6  All autos (except D) are moving at a constant velocity relative to the surface of the Earth and the
stationary air on the  motorway. Your Auto A is moving at 20 m/s relative to Auto B in an easterly direction; at 50 m/s 
relative to Auto C moving in a westerly direction; and at 30 m/s relative to the Earth and to parked Auto D. At what 
constant relative velocities are the other autos moving?
Now imagine that your auto is ray of light L transmitting at the constant velocity of c (300,000,000 m/s) in an easterly 
direction. At what velocity is L propagating relative to each moving auto? Yes, the computation is similar.

L c

(All constant velocities in meters/second)



L continues toward linearly moving 
body B at the constant transmission 
velocity of (c) 300,000 km/s relative 
to its medium and relative to its point 
of origin in space.

source
body A

B1 B2

the light ray’s
point of origin A

v or vt

position of the linearly 
moving body B at the 
instant the ray of light 
was emitted

position of the linearly 
moving body B at the 
instant the ray of light 
contacts it

Einstein assumed that if a ray of light (L) propagates relatively away from its source body (A) at a constant velocity 
of 300,000 km/s (c), then this ray of light must also propagate toward moving body B1, and close the increasing 
distance of separation between point A and moving body B1 at the same rate ( velocity) of 300,000 km/s, (c).  But L 
could propagate from A to B1 at the constant rate of 300,000 km/s only if B1 remained at rest (at position B1) relative 
to point A.

Einstein failed to realize the fact that during the period of propagation of L from point A, body B was also moving from 
position B1 to position B2 at velocity v (vis. the distance interval of separation from point A to body B was increasing), 
so the distance/time interval of propagation was increasing (ct + vt) and the relative velocity (rate) of closure of L 
toward B2 during the period of propagation was decreased to c - v.  Regardless of Einstein’s mathematics, logically 
and physically this is what must happen.

Alternately, had B been moving at velocity v from position B2 to position B1 during the propagation of L, then the 
distance/time interval of propagation would be decreasing (ct - vt) and the relative velocity (rate) of approach between 
L and body B would have been increased to c + v.  Again, regardless of Einstein’s mathematics, logically and physically 
this is what must happen.

Figure 21.7  Einstein’s False Premise That the Constant Transmission Velocity

A ray of l ight L instantaneously 
propagates away from its point of origin A 
at the constant transmission velocity of 
300,000 km/s (c), regardless of the 
velocity of its source body A.

of Light at c Always Has the Same Absolute Propagation Velocity 
of Approach or Separation Relative to Linearly Moving Bodies

(NOT TO SCALE)

c or ct

MEDIUM = EMPTY SPACE



A. Question:  How can a light ray propagate the distance (d1) from point A to stationary
object B during time interval t1,

 Distance (d1) 
 A  B 

 Time (t1) 

and also propagate the increasing distance (d2) from point A to object B moving away 
from point A at v velocity during time interval t2? 

 (d2) 
 A  B  ► v 

 (t2) 

B. Answer:  Only  1) if the time interval for the propagation of the light signal is
instantaneous, or  2) if the distance from A to object B is somehow physically contracted
and the time interval from A to object B is somehow also shortened (t3), or appears to
be shortened because time goes slower (Einstein’s time dilation concept).

 (d3) 
 A  B  ► v 

 (t3) 

C. Analysis:  The second impossibility is what Einstein mathematically accomplished
for distance (d3) and for time (t3) by application of the Lorentz transformations.

But Einstein’s mathematics is only theoretically valid if it is a description of a real 
physical contraction.  Unless Einstein’s contraction is physical and real as well as 
mathematical, it does not even theoretically explain the M & M paradox or his 
mathematical ‘difficulties’ with the velocity of light. 

In Chapter 28 we will demonstrate that Einstein’s ‘contraction’ was not physical, but 
rather was only an ‘illusion’ based on his absurd method of measurement. 

The question remains:  How does the mathematical expansion of the distance interval 
and the time interval with respect to the Lorentz transformation equations result in the 
required contraction (physical or illusion) of the distance and time for light to propagate? 
(see Chapters 16 and 28) 

Figure 21.8  How Can Space, Matter or Time Contract
Depending Upon the Relative Velocity of
Matter (v) and Light (c)?



A theoretical contraction of a materiel reference body could be feasible if we are just talking about 
the miniscule contraction needed to explain the null results of the M & M experiment.  But if we are 
talking about a relative velocity approaching the velocity of light at c, and a distance/time interval of 
millions of kilometers, then the magnitude of the contraction necessary for a light ray emitted on 
Venus to be relativistically covariant with respect to both an observer on an electron emitted from 
the Earth and an observer on an electron emitted from Mars would be enormous.  A priori, it would 
require the elimination of the distance and time intervals of light propagation from the tip of such light 
rays to both electrons simultaneously, thus many millions of kilometers of contraction.

Figure 21.9  A Very Big Contraction of Space
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Chapter 22 

HOW AND WHY LIGHT REALLY TRANSMITS AND PROPAGATES 

Because, empirically, an emitted light ray instantly and continuously transmits at 
c relative to its medium of empty space, this instantaneous and constant velocity 
of c en vacuo is an inherent property of light.  It follows that the motion of the 
light ray’s material source body is totally irrelevant to this instantaneous and 
constant emission and transmission velocity of light at c.  The position of light’s 
point of emission in space relative to the changing position of its material source 
body must always remain uncertain.  A light ray continues to transmit at c 
relative to the medium of empty space as it propagates in all possible linear 
directions away from its point of emission in space and toward other linearly 
moving material bodies at various relative velocities of c – v or c + v depending 
upon relative directions.  The type of motion of the material body that ultimately 
receives the light ray and their combined velocities at contact are also irrelevant 
to such transmission velocity of light at c. 

Just as ponderable matter and the quantum world of atoms are very different, so 

also are ponderable matter and electromagnetic radiation (light) totally different 

phenomena. Thus all three phenomena are governed by very different laws of nature.  

In this chapter, we will discuss, describe and attempt to explain some of the unique laws 

that govern the phenomenon of light. 

A. Why is the motion of a light ray’s material source body irrelevant to its
transmission velocity of light at c?  Why is inertial motion irrelevant to light?

Unlike material objects, the phenomenon of light comes into existence on a 

ponderable material body when photons (a form of energy) are generated and emitted 

by atoms by reason of chemical (molecular), electromagnetic, atomic or other 

processes that excite or change the energy state of such atoms1 (Halliday, p. 890),  By 

reason of 

1 A priori, an atom and an electron are particles of matter, whereas a photon is a massless 

electromagnetic particle (bit of energy). 
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this process, photons of light are emitted at a certain position of its material light 

source, which position at that instant coincides with the “point of emission’” of such 

photons in space.   

Experimentally, the instant that a light ray is emitted en vacuo it transmits at the 

constant velocity of c (300,000 km/s) in all possible linear directions away from its point 

of emission through the medium of the vacuum of empty space, and regardless of the 

velocity and direction of motion of its material light source (see Figure 22.1; Einstein, 

1905d [Dover, 1952, p. 38]; Einstein, Relativity, p. 21).  In effect:  “[T]he velocity of 

emission of light from any body, however it is moving, is measured as c with respect to 

the body”  (Dingle, 1961, p. 20).  Bradley’s 1728 experiment (the aberration of starlight), 

Arago’s 1810 focus of a lens experiment, de Sitter’s binary star observations and 

conclusions, and other terrestrial experiments appear to confirm this fact2 (Chapter 7).  

It follows that the transmission velocity “of light is always the same with respect to the 

medium” of empty space  (see Dingle, 1961, p. 17).  Why do these empirical facts 

appear to be true?  Because if the transmission velocity of light depended upon the 

motion of its material source body, then such transmission velocity would always be 

empirically measured to be different with respect to its medium of empty space, and 

with respect to the material objects which it ultimately contacts, which is not the case. 

Thus, this instantaneous and constant emission velocity or transmission velocity 

2  This result is also what all of the 19th century “ether drift” light experiments implied  (Goldberg, p. 106) . 
In retrospect, the null results of the M & M experiment also inferred that the velocity of light’s material 

source body (i.e. Earth) and its direction of motion is independent of and irrelevant to the emission 

velocity and the transmission velocity of light at c in Michelson’s apparatus. 
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of light at c en vacuo must be an inherent property of the phenomenon of light in the 

vacuum of empty space3 and the velocity of the material emitting body and the 

direction of such velocity are inherently irrelevant to and independent of the 

transmission velocity of such light ray.  Such inherent property (a light ray’s 

instantaneous and constant transmission velocity of c) may be characterized as an 

abstract or absolute velocity without reference to a material body, or if one prefers, it 

may be characterized as a velocity relative to the light ray’s point of emission in space or 

relative to its medium of empty space.  All of such characterizations are equally valid. 

It is also a known empirical fact that the transmission velocity of each different 

wavelength of light is in general determined solely by the properties of the specific 

transparent material medium through which it propagates at any instant.4  Such specific 

transmission velocity can be considered to be a property of each different wavelength 

of light through such specific material medium  (Chapter 6C).  It follows that each 

unique transmission velocity only relates to such specific material medium, and that the 

property of such specific transmission velocity is independent of everything else except 

such specific material medium.5 

Empirically, a light ray continues to transmit indefinitely at the constant velocity 

3 Einstein acknowledged that this constant velocity of light was contained in Maxwell’s equations  
(Einstein, 1905e [Dover, 1952, p. 69, footnote]). The word “property” is more commonly used in 

chemistry to describe the principle characteristics of a thing or substance; for example, “the properties of 

a chemical compound”  (Webster’s New World Dictionary,).
4 The shorter the wavelengths of a light ray, the slower it transmits through a particular transparent 
material medium  (Chapter 6C and Figure 6.8). 
5 In effect, there are almost an infinite number of transmission velocities of EM waves of radiation relative 
to different material media and relative to the linear motions of such material media  (see Chapters 6 & 

7).
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of c relative to its medium of empty space without any further application of energy, as 

it propagates over endless distances through the vacuum of empty space.  Also, unlike 

material objects, when the light ray contacts another material object in space with a 

reflective surface, it instantly changes its direction of propagation and continues to 

transmit in a new direction at c, regardless of the speed or direction of motion of the 

reflective material object6  (Figure 22.2).  When the light ray finally contacts a material 

object without a reflective surface it is absorbed, and its existence as light is instantly 

terminated.7 These empirical conclusions have been confirmed by numerous 

observations and experiments. 

Let us now ask the reciprocal question:  Why does a light ray instantly and 

constantly transmit at velocity c away from its point of emission in space, regardless of 

the state of motion or velocity of its material light source?  The answer is because 

velocity c is an intrinsic characteristic and an inherent property of the phenomenon of 

light en vacuo.  Empirically, the phenomenon of light cannot exist, nor continue to exist 

at any location en vacuo, without velocity c.  Nor can it transmit at any other velocity 

than c en vacuo.  Without velocity c, light en vacuo would not be the same 

phenomenon.8 Similar conclusions apply to lesser transmission velocities of light 

through transparent material media. 

The fact that such point of emission in space is also located on a moving material 

6 The reflective body can be considered as the light ray’s new point of emission in space.  By the way, the 
Moon is a good reflective body because its surface is largely composed of silicon (glass). 
7 Einstein asserted that light and other “radiation conveys inertia between the emitting and absorbing 
bodies”  (Einstein, 1905e [Dover, 1952, p. 71]).  If so, does it also convey inertia with respect to its 
reflecting bodies?  Was Einstein equating the transmission of light with a force  (see Chapter 33)?
8 The same conclusions apply for all forms (wavelengths) of electromagnetic radiation. 
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body is irrelevant to velocity c.  The only reference position that is relevant to velocity c 

is a light ray’s abstract point of emission in space.  Thus, the prior position, 

contemporaneous position, future position, change of position or velocity of the 

material source body remains irrelevant to the phenomenon of light and its velocity c  

(Figure 22.1).  This is the reason why the motion of an inertial observer relative to the 

motion of a light ray’s source body had no meaning or relevance with respect to the 

phenomenon of light or its velocity in Einstein’s early emission or ballistic theory of 

light9  (Chapter 21B). 

Let us consider a terrestrial example of this principle.  The velocity of a moving 

train is irrelevant to the transmission velocity of a light ray emitted from its headlight.  

Even Einstein agreed with this  (Einstein, 1905d [Dover, 1952, p. 38]).  The velocity of 

the train is not added to (nor subtracted from) the transmission velocity of such light ray 

in order to determine the total velocity of the light ray relative to the medium of the air 

through which it propagates.  Thus, the classical theorem of the “addition of velocities” 

for material bodies (described in Chapter 19) does not apply to the emission, point of 

emission, or the transmission velocity of the non-material light ray.  It is irrelevant. 

On the other hand, the velocity of a material train is not irrelevant to a material 

man walking forward through its moving carriages.  Both of their material velocities 

must be added together to compute the total velocity of the man relative to the 

material railway embankment  (Einstein, Relativity, pp. 19 – 20; Figure 7.1).  Why?  

9 The motion v of the inertial observer was only relevant with respect to the relative velocity of the tip of 

the light ray (c – v or c + v ). 
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Because, unlike a light ray transmitting at velocity c, the velocity of any material object 

is not an inherent property of that object.  It does not instantaneously occur as a 

universally constant velocity of all material objects.  Rather, the velocities and motions 

of all material objects vary and depend upon their mass, the energy applied, their 

accelerations, their material momentum, their material inertia, the resistance applied, 

gravity, and other variable criteria relating to each specific material object.  None of 

these material variables apply to light.10 Thus, the classical theorem of the “addition of 

velocities” does apply to the velocity of one material object relative to the velocities of 

other material objects. 

It follows from the above discussion that it does not matter whether the motion 

of the material source of a light’s point of emission is inertial (uniform in a straight line), 

or accelerated (as with gravitational motion or orbital motion), or arbitrary (moving at 

varying speeds and in varying directions like a roller coaster).  The instant that light 

comes into existence at a point in space on a material source body which exhibits any 

kind of motion, or any velocity, it instantly (without any applied force or acceleration) 

and constantly transmits away from that point in space at velocity c, regardless of the 

prior, contemporaneous or future motion of such material source body.  There is no 

physical or general relationship between the point of emission of light at velocity c in 

space and the motion of its material source body.  Thus, Einstein’s first postulate 

concerning the material relativity (equivalence of inertial motions) of material bodies 

10 Einstein’s claim that gravity has a possible effect on a light ray and its velocity will be discussed in 

Chapter 42, and in a later separate treatise. 
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relative to the velocity of light at c (Einstein, 1905d [Dover, 1952, pp. 37 – 38]) is 

irrelevant to the phenomenon of light and invalid on its face  (also see Chapters 23 & 

24). 

B. What is the Uncertainty Principle of Light?

At the exact instant that a ray of light is emitted at a material light source (i.e. on 

Earth), the mass point of the material light source and the point of emission of the light 

ray coincide, and they are located at exactly the same point in cosmic space  (Figure 

22.1).  One second later:  a) all such rays of light have propagated straight away from 

their point of emission and outward into space in all possible linear directions, and the 

tips of each light ray are then located and propagating outward at points approximately 

300,000 km away from their point of emission;  b) the abstract point of emission of each 

light ray a priori remains at its original undeterminable position in cosmic space; and  c) 

the mass point of the material light source on Earth has moved away from the abstract 

point of emission of the light ray at the undeterminable velocity v of the Earth and in 

some undeterminable direction relative to such point of emission  (Figure 22.1). 

The abstract point of emission of a light ray theoretically never moves from its 

original position in cosmic space, because how can an abstract nothing move?  In effect, 

the point of emission abstractly remains stationary or at “rest” at the same position in 

cosmic space, and the light ray propagates away from it at velocity c.  With respect to 

light’s point of emission at rest in space, Dingle stated,  “Clearly, if we are to speak of 

velocities at all, we must imply such a standard [of rest relative to the medium], and we 

may legitimately assume that [such point of emission] is embodied in a universal 
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medium, [empty space] or ether, so long as we do not grant that medium any physical 

properties”  (Dingle, 1961, p. 14). 

We do not know the absolute magnitude of velocity v of the Earth relative to 

such abstract point of emission of light theoretically “at rest” in cosmic space.  Is it 0 

km/s?  Is it 30 km/s, the orbital velocity of the Earth relative to the Sun?  Is it 225 km/s, 

the velocity of the Earth relative to the core of the MW galaxy (plus or minus 30 km/s, 

its solar orbital velocity)?  Is it 225 km/s ± 30 km/s ± 310 km/s, the velocity of the Earth 

in the Milky Way Galaxy relative to the Andromeda Galaxy?  Or is it some other relative 

velocity or velocities?  In what direction is the absolute velocity of the Earth relative to 

such point of emission?  We do not know that either.  We can never determine the 

absolute velocity or absolute direction of the Earth relative to the abstract point of 

emission of such light ray  (Chapter 10). 

Therefore, how can we determine the relative future position and distance of 

such point of emission of the light ray relative to the moving Earth at any instant in 

time?  If we cannot, then how can we comply with Einstein’s requirement to construct a 

rigid set of Cartesian coordinates relative to such abstract point of emission, in order to 

measure the Earth’s velocity and position relative to such point of emission, or relative 

to the velocity of the tip of such propagating light ray (Einstein, Relativity, pp. 6-9, 22; 

Figure 22.2B)?  We cannot.  The location of light’s point of emission in space relative to

light’s material source body (mass point of emission), and relative to the tip of such 

propagating light ray, must always remain completely uncertain…and impossible to 

describe or locate. 
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The one thing that is certain, however, is that the abstract point of emission of 

such light ray began at a point in the void of cosmic space and remains there, wherever 

“there” is, because how can an abstract point in the void of space (nothing) move?  This 

concept of an abstract motionless point of emission in space is similar to an absolute 

place in Newton’s immovable absolute space and similar to a point in Lorentz’s mythical 

and stationary ether, two concepts that have been discarded for decades.  Yet where 

else can such point of emission be?  Such are the uncertainties of this enigmatic 

phenomenon called light. 

Einstein asserted that:  “We must refer the process of propagation of light (and 

indeed every other process) to a rigid reference body (co-ordinate system)”  (Einstein, 

Relativity, p. 22).  But if neither the abstract point of emission of a light ray in space nor 

its propagating tip can be located, then how can the process of propagation of light be 

referred to a rigid reference body?  How can such process of light propagation be 

described or measured from the material Earth by Cartesian coordinates,11 as Einstein 

asserted they must?  For these reasons, what relevance do Cartesian coordinates, and 

the inertial or other material systems of reference to which they refer, have with regard 

to any ray of light, its point of emission, its constant transmission velocity of c, and/or its 

variable velocity of propagation relative to linearly moving bodies in empty space?  The 

answer is none!   

Therefore we must formally postulate that rigid Cartesian coordinates, material 

11 Since we do not even know the relative velocity, the direction of velocity, or the distance of the Earth 

with regard to such point of emission or the tips of such propagating light rays. 

439 Chapter Twenty-Two



reference frames, equivalent material inertial systems, the laws of motion of material 

bodies, any equations of transformation between inertial systems, the entire material 

concept of Galileo’s Relativity (or any version thereof), and Einstein’s entire Special 

Theory, which incorporates and depends upon such material concepts, are completely 

irrelevant to the emission velocity, transmission velocity, and propagation velocity of 

any ray of light (EM) at c.12 

C. What are the possible velocities for a light ray in the medium of empty
space?

In Chapter 10 we discovered that the Earth has an infinite number of different 

velocities relative to other celestial co-moving bodies.  The same is true for a light ray. 

The following is a list of the possible types of velocity for a light ray in the medium of 

empty space. 

1. The emission velocity of a light ray at c relative to its point of emission in

empty space. 

2. The transmission velocity of a light ray at c relative to the medium of empty

space, as the light ray propagates through such medium. 

3. The transmission velocity of a light ray at c relative to other rays of light.

4. There are three basic types of propagation velocity for a light ray as it

propagates over distances during time intervals relative to a myriad of co-moving 

material bodies: 

12 Professor Dingle anticipated the possibility of this new postulate (Dingle, 1961, p. 17)   This subject will 

be discussed in greater detail in Chapters 23 and 24. 
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a. A velocity of approach, as the light ray transmitting at c propagates (in

any relative direction) toward a material body that is moving linearly at v 

relatively to the light ray.  This relative velocity of the light ray is some 

magnitude of c + v if the body is generally moving linearly toward the 

light ray, and some magnitude of c – v if the body is generally moving 

linearly away from the light ray.  

light ray       c + v   body moving at v   c - v  
transmitting at c  

b. A velocity of separation, as the light ray transmitting at c propagates

(in any relative direction) away from its source body or away from other 

material bodies that are moving linearly relatively to the light ray at v.  

This relative velocity of the light ray is some magnitude of c – v if the 

source body or other material body is linearly moving in the same general 

direction as the light ray, and some magnitude of c + v if such body is 

linearly moving in the opposite general direction. 

light ray        c - v   body moving at v   c + v  
transmitting at c  

c. If, by chance, the light ray transmitting at c propagates toward or away

from a material body that is moving precisely in a transverse path with 

respect to the path of the light ray, then the relative propagation velocity 

of the light ray will (at such instant) be c with respect to this relatively 

stationary moving body.      
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  c                                  c             body moving at v 
 light ray transmitting at c   in either direct 

   v 

d. There are, of course, other possible variations of these relative

propagation velocities of light with respect to moving bodies, but they 

are not shown because the author assumes that the reader has 

sufficiently understood the message.  One light ray may also propagate 

relative to other light rays in the aforementioned manners. 

We know that the relative velocity of light (a radar beam) constantly transmitting 

at c from Earth to Venus (moving at v toward the Earth) is c + v, because the time 

interval for such to and fro propagation decreases with each measurement as Venus 

approaches the Earth.  We also know that such relative velocity of light (radar) is c – v as 

Venus moves away from the Earth, because the time interval for such to and fro 

propagation increases with each measurement proportionally to the relative velocity of 

such separation.13   

D. Why is the type of motion of the material body that receives the
propagating light also irrelevant to the transmission velocity of light at c?

Now that we know how and why light propagates from its point of emission in 

13 In retrospect, the 1676 experiment of Römer (which showed that light had a finite velocity) 
demonstrated the same phenomena.  The light from the Jovian moon Io (constantly transmitting at 

velocity c ) was propagating at the relative velocity of c – v with respect to the Earth as the Earth moved 

away from it at v , and such light was propagating at the relative velocity of c + v with respect to the Earth 

as the Earth moved toward Io at v  (see Chapter 6C and Figures 6.5 and 6.6). 
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space at the constant transmission velocity of c relative to its medium of empty space, 

regardless of the state of motion of its material source body, let us further examine how 

a light ray propagates relative to other moving bodies.  As we demonstrated in Chapter 

21, a light ray transmitting at the constant transmission velocity of c relative to the 

medium of empty space also very naturally has different velocities of propagation 

relative to all material bodies in the Cosmos that are moving linearly toward or away 

from such light ray.  In other words, the changing relative distances and time intervals of 

approach (ct + vt) or separation (ct – vt) between a ray of light transmitting at c and a 

material body moving linearly at v results in a relative velocity for such light ray.14  The 

magnitude of distance (and time intervals) of approach or separation from the tip of the 

propagating light ray to each linearly moving body varies, but the transmission velocity 

of light at c relative to the medium of empty space does not  (Figure 21.2).  Stated 

another way, it may take a longer or shorter interval of time for a light ray to propagate 

a greater or lesser distance because of the relative linear motion of the receiving body, 

but such light ray will always continue transmitting relative to the medium of empty 

space at the constant transmission velocity of c. 

The magnitude of this relative velocity of approach or separation is solely 

determined by the relative linear velocity and direction of motion of such moving bodies 

(the targets of the propagating light rays).  But it follows that the type of motion that 

such linearly moving bodies (the targets) are exhibiting during the propagation of each 

14  Again, a priori a light ray constantly transmitting at c relative to its medium of empty space also has a 

different relative velocity with regard to the linear motion of its material source body and all other linearly 

co-moving bodies in space. 
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light ray is irrelevant to the transmission velocity of such light ray at c.  Such values and 

magnitudes will be substantially the same whether the material body (the target) is 

moving linearly, obliquely, orbitally, inertially, with acceleration, with deceleration, 

uniformly, arbitrarily, or any combination thereof during such time interval of 

propagation  (Figure 22.3).  Ultimately, the only variables necessary to consider are:  at 

what point on the moving target body the ray of light (transmitting at c relative to 

empty space) will ultimately contact, at what instant in time, and at what relative 

velocity  (Figure 22.4A).   

Strangely enough, the same is true with respect to two material bodies.  If a 

bullet is fired at a linearly moving target, the type of motion of the linearly moving 

target during the flight of the bullet is irrelevant to the ultimate magnitude of relative 

velocity between the bullet and the target at the instant of contact.  The target may be 

moving uniformly, arbitrarily, parabolically, with acceleration, or with deceleration, or 

any other way during such flight  (Figure 22.4B).  Ultimately, the only relevant variables 

are:  at what point on the moving target the bullet will strike, at what instant in time, 

and at what relative velocity. 

At the instant that the ray of light contacts the moving target body, the light ray 

will either:  1) instantly be reflected at c in the direction of another object, regardless of 

the velocity of the reflecting object, 2) be absorbed and re-emitted, refracted or 

dispersed through a transparent or semi-transparent substance (such as air, water or 

glass) at a velocity less than c; and/or 3) end its existence as light and be absorbed by an 

opaque and non-reflective moving body  (see Figure 22.5).  Eventually, and theoretically, 
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each ray of light in the Cosmos will ultimately be absorbed by an object with a 

substantially non-reflective surface (i.e., a star) and its existence as light will instantly 

terminate. 

Because the Special Theory of Relativity only applied to inertial motions of 

material bodies (including the targets of propagating light rays), and because gravity 

causes a continuous accelerating motion of material bodies (including the targets of 

light rays), Einstein decided that it was necessary to generalize his Special Theory so that 

the constant velocity of light at c could also apply to the accelerating motions of gravity  

(Einstein, Relativity, pp. 67 – 70).  He attempted to accomplish this mathematical feat 

with his elaborate General Theory of Relativity, which included his invention of a bizarre 

new theory of gravity:  “curved spacetime.” 

However, because the type of motion of the target body is also irrelevant to the 

transmission velocity of light at c, there was really no requirement that the motion of 

such target body be inertial.  It may also be accelerated, orbiting, arbitrary or any other 

type of motion.  Thus, Maxwell’s constant transmission velocity of light at c relative to 

the medium of empty space was always valid with regard to any type of motion of a 

light ray’s material emitting body or target body.  For this reason, Einstein’s General 

Theory of Relativity was unnecessary in order to explain or describe the transmission 

velocity of light at c, relative to all non-uniformly moving bodies.  Since General 

Relativity was based on the false premise that there is a problem unless the material 

target of a propagating light ray exhibits a certain type of motion (i.e. inertial motion), 

and other false assumptions, are not Einstein’s General Theory and its mathematical 
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consequences also meaningless?15  The answer is yes. 

E. Upon contact with a material body, the transmission velocity c of a light ray
becomes irrelevant with respect to the velocity v of the material body.

At what velocity will a light ray transmitting at the constant velocity of c be 

received on Earth if that planet is moving toward or away from such light ray at v (i.e. 30 

km/s)?  The 1728 experiment of Bradley (the aberration of light), Arago’s 1810 lens 

focus experiment and other terrestrial experiments appeared to demonstrate that a 

light ray propagating at velocity c toward Earth is received on Earth at velocity c 

regardless of any relative linear velocity w of the Earth  (see Chapter 7).  On the other 

hand, the Galilean transformations described the velocity of such contact as c + v or c – 

v.16

The conflict between these experiments and computations posed a paradox for 

the scientific community.  Which was right?  How could the velocity of light have the 

same value of c upon contact with respect to a material body (i.e. Earth) that was 

linearly moving in two opposite directions17  (Lindley, p. 55; Rohrlich, pp. 52, 55)?   

Einstein’s relativistic formula for the composition of velocities in his Special 

Theory, (
𝑐+𝑤

1+
𝑤

𝑐

) = 𝑐, provided a mathematical solution for this paradox  (Chapter 29).  

15 We shall briefly examine and discuss Einstein’s General Theory of Relativity and some of its 
mathematical consequences in Chapter 40, and in much greater detail in a separate treatise to follow this 

one. 
16 This is the magnitude that the impact of two material bodies would be. 
17 Remember Bird’s dilemma with Einstein’s absolute velocity of light at c :  “When we go to meet an 
advancing light-impulse, or when we retreat from it, it still reaches us with the same velocity as though 

we stood still waiting for it”  (Bird, p. 70).  In 1916, Dingle restated the paradox:  no matter what the 

relative motion of bodies might be, light “is emitted at velocity c and received at velocity c ”  (Dingle, 1961, 

p. 21).
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However, the solution for the above paradox of light’s velocity of receipt or contact is 

not a result of Einstein’s relativistic formula, nor did Einstein ever explain the reasons 

for such paradox.   

The real reasons for such experimental results and the solution for the above 

paradox are as follows.  The fact that a light ray has a relative velocity of c – v or c + v 

with respect to a linearly moving material body during its propagation through empty 

space toward or away from such body, does not mean that the combined velocity of 

contact between a light ray transmitting at c and a material body moving at v is greater 

or less than c.  The fact that the combined contact velocity of the light ray and the 

material body might logically be characterized as c + v or c – v, is meaningless to the 

situation.  The instant that a light ray contacts a material object on or near the surface 

of the Earth it is still the phenomenon of light complete with its inherent property of the 

transmission velocity of c.  Unlike an impact between two material bodies, when light 

contacts a linearly moving material body only a limited number of things can happen to 

the light ray.   

For example, if it contacts a particle in the upper atmosphere it may be absorbed 

and reemitted by such particle, in which case it may also be dispersed in a somewhat 

different direction  (Figure 22.5A).  If it contacts a reflective surface on Earth it will be 

reflected at velocity c in another direction  (Figure 22.5B).  If it contacts a transparent 

material medium (such as water or glass) it will be refracted to a lesser velocity in a 

somewhat different direction relative to its new transparent material medium  (Figure 

22.5C).  When it finally contacts an opaque material substance (such as coal dust), it will 
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be absorbed by such substance and end its existence as light18  (Figure 22.5D).  The 

phenomenon of refraction is what happened when rays of starlight contacted the glass 

lenses in Bradley’s and Arago’s telescopes, and also what occurred with Fizeau’s 1851 

moving water experiment when starlight (used as the light source) contacted the water 

(Chapter 7).  

For these reasons, such theoretical combined contact velocity (c + v or c – v) is 

irrelevant and meaningless with respect to the phenomenon of light and its velocity c, 

and it is also meaningless for the material body moving at v.  The only substantial 

relevance of the constant transmission velocity of a light ray at c when it contacts a 

material object (i.e. the eyes of a human observer) is that it provides a universal 

constant for measurement of distant events. 

F. Why did Einstein need the M & M null results and his contraction solution to
explain such paradoxical results?

During his contraction explanation of the M & M null results, Einstein assumed 

that “a ray of light requires a perfectly definite time t to pass from one mirror to the 

other and back again” in the M & M experiment…but only “if the whole system [the 

Earth and M & M’s apparatus] be at rest with respect to the aether”  (Einstein, 

Relativity, pp. 58 – 59).  On the other hand, if the whole system is not absolutely at rest 

(which we know it cannot be), then according to Einstein a light ray must travel over a 

greater distance/time interval in the direction of the Earth’s motion19 (Ibid).  However, 

18 None of these phenomena can happen during an impact of material bodies. 
19 See Einstein’s moving light clock thought experiment in Chapter 26.   
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we also know that this false concept is not true because of our discussions in Chapter 

12.   

Yet, if this false concept was true, as Einstein asserts that it is, then this would 

mean that the motion of the Earth through space affects how light propagates (i.e. a 

greater distance/time interval than when at rest), which would violate Einstein’s second 

part of his postulate that the propagation of light emitted on the Earth’s surface is 

independent of the Earth’s motion.20  Thus, Einstein needed the M & M paradox and his 

contraction solution to explain the missing time interval (Chapter 15C), in order to 

bolster his false concept of a greater distance/time interval in the direction of the 

Earth’s motion through space, and to justify the first part of his second postulate, which 

asserted the absolute velocity of light at c which needed such theoretical contraction, 

otherwise his whole Special Theory would begin to fall apart. 

Either Einstein’s concept of a greater time interval is false, or the missing time 

interval is false, or Einstein’s contraction solution is false, or his second postulate is 

false…take your choice.  Actually, the only concept that is correct is the second part of 

Einstein’s second postulate:  the velocity of light at c is independent of the motion of its 

emitting body (the Earth)  (Chapter 22A). 

20 This false concept would also contradict Einstein’s assertion that there is no ether or absolute rest. 
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Chapter 23 

WHY CONCEPTS OF MATTER ARE IRRECONCILABLE WITH LIGHT 

Einstein assumed that the concepts and conventions of matter and the material 
concepts of relativity could be applied to the velocity of light.  He even used 
strained logic in a failed attempt to rationalize their compatibility.  However, 
such application only contributed to Einstein’s confusion concerning the velocity 
of light and helped to cause the “difficulties” that he imagined.  In the end, it 
becomes obvious that material bodies and rays of light are such different 
phenomena, that any convention of matter and any version of Galileo’s Relativity 
are irrelevant to light.  The two concepts (matter/relativity and the velocity of 
light) are not compatible and can never be reconciled. 

A. Should the concepts and conventions of matter and mechanics be applied
to the velocity of light?

The short answer is no.  First of all, the phenomena of material bodies and their 

motions are completely different from the phenomena of light and its constant 

transmission velocity of c.  Material bodies have mass, whereas light photons 

theoretically have no mass (Griffiths, p. 513).  Rigid bodies are composed of atoms, 

which form ponderable matter, whereas light is composed of waves and/or massless 

particles of radiation (photons).  Wave trains of light particles are not really three 

dimensional, whereas ponderable material objects are.   

Light, being non-material, has nothing to do with the material phenomena of 

inertia, lateral inertia and inertial motion.1 The concepts of lateral inertial motion 

and inertial frames of reference only apply to material bodies.  For example, light 

always 

1 By way of example, the common inertial motion of a relatively stationary Saturn V rocket and the Earth’s 
inertial motion through space remain common and lateral during the perpendicular motion of the Saturn 

V rocket towards the Moon after blastoff.  Whereas, light propagated perpendicularly from the Earth’s 

surface experiences no such common lateral inertia or lateral inertial motion during its propagation into 

space. 
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propagates through any reference frame (with inertial, accelerated, arbitrary, orbital or 

any other motion) in exactly the same manner (rectilinearly and at the same 

transmission velocity) (Figures 23.1 and 24.1).  Also, unlike inertial frames, light is never 

relatively at rest; in fact, any form of rest is strictly a material concept.  Nor does light 

provide inertial resistance to a force attempting to change its constant state of motion 

(transmission).  Light does not adopt the same common inertial motion or lateral 

uniform velocity as its material source.  In fact, “motion” in any form is also only a 

material concept. 

Light has nothing to do with material reference frames, inertial, accelerated, 

arbitrary or otherwise (Figures 23.1 and 24.2).  Reference frames were a priori created 

only to describe, locate, measure and relate the relative positions and motions of 

material rigid bodies in space (Einstein, Relativity, pp. 6 – 11; Chapter 13).  This cannot 

be done with non-material light.  Where is light’s point of emission in space?  Unlike 

material bodies and their motions, we can never know (Chapter 22B).  If reference 

frames are irrelevant to light, it follows that transformation equations (of any kind) 

between reference frames are also irrelevant to light.  Similarly, the constant 

transmission velocity of light at c has nothing to do with forces, accelerations, masses, 

resistance, the momentum of material objects (mv), nor the motions of material objects 

in such inertial frames.  All of the above phenomena of material bodies are irrelevant to 

electromagnetic waves propagating through space and the constant transmission 

velocity of light at c. 

Also, unlike the constant transmission velocity of light at c, the laws of material 
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bodies and mechanics (i.e. mass, force, acceleration, resistance, momentum, etc.) do 

not include an instantaneous, built-in and inherent specific constant velocity.  The 

velocities of all material bodies depend upon the above laws of mechanics and other 

material variables, such as gravity and curved trajectories, and normally such velocities 

of matter are very different from one another.2  On the other hand, the phenomenon of 

light does include an inherent built-in, specific, constant, and instantaneous velocity.  

The constant transmission velocity of light at c through empty space is an inherent 

property of the phenomenon of light en vacuo, and as such it is always the same and 

never changes.3 

Thus, it was a substantial false premise for Einstein to automatically assume and 

conjecture that a propagating ray of light and a moving material body should be treated 

as equivalents, and that Galileo’s Relativity in any form should apply to and govern both 

phenomena.  His attempted analogy of such equivalence, vis., that “the ray of light plays 

the part of the man walking along relatively to the carriage” (Einstein, Relativity, p. 22), 

was invalid on its face for many reasons (Chapter 19).  The two scenarios, a walking 

material man and a propagating ray of light, exemplify extraordinarily different 

phenomena.  There are material relationships between the man and the carriage, such 

as mass, force, friction (resistance), acceleration, inertia, common velocity, material 

momentum, and motions of material objects.  However, there is no material 

relationship whatsoever between the light ray and the carriage.  The only thing similar 

2 The idea of “gravity” is also only a material concept. 
3 We shall later discuss and scrutinize Einstein’s conjecture (in his General Theory of Relativity) that a 

gravitational field curves the path of a light ray (see Chapter 40, and a treatise to follow this one).
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about the walking man (a uniformly moving material system) and the tip of a 

propagating light ray is that they are both uniformly changing their relative positions at 

a constant rate, albeit at very different speeds.   

As a further example of such non-equivalence, the front of the carriage is 

physically stationary relative to the walking man, so that the constant velocity of the 

man relative to it is always ‘w.’  No matter how fast the carriage is moving relative to 

the embankment, the constantly walking man would a priori always reach the front of 

the carriage at velocity ‘w’ in the same interval of time (Figure 19.1A).  On the other 

hand, the front of the carriage is not physically stationary relative to the non-material 

light ray transmitting at c, so the constant transmission velocity of the tip of the light ray 

relative to it is always c – v.  If the carriage could somehow also be inertially moving at c, 

then the light ray propagating at c – c relative to the front of the carriage would never 

reach it during any interval of time (Figure 19.1B).   

When material bodies are accelerated, their accelerated motions are compared 

in different inertial reference frames with different relative velocities, and the invariant 

laws of mechanics will always work algebraically in the same way (covariantly) on each 

body.  But the different constant velocities of each different inertial frame, and any 

Galilean addition of velocities’ in order to describe relative positions (vt) of such frames, 

are irrelevant to how the laws of mechanics algebraically work in such equivalent 

inertial frames  (Chapter 14).  On the other hand, the inherent property of the constant 

transmission velocity of light at c is never irrelevant to the phenomenon of light, nor to 

how light propagates through space or relative to linearly moving material bodies. 
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The Cartesian coordinate systems for material bodies are also irrelevant to the 

velocity of light.  Measuring the velocity of a ray of light on a Cartesian coordinate 

system was purely a fiction.  No one has actually physically accomplished this impossible 

feat.  The only part of a light ray that could even theoretically be placed on coordinates 

would be the front tip of the light ray.  How, where, and on which coordinates would 

one plot such tip if one could see it?  Where is such tip’s point of emission in space from 

which to describe or measure it?  It must always remain uncertain  (Chapter 22B).  If one 

were attempting to translate the point of such tip to a distant coordinate system it 

would, of course, be located on a corresponding single coordinate.  What purpose 

would this serve?  The distant observer could not even perceive the light ray or attempt 

to plot it or measure it until it arrived.  This translational plotting could not even tell 

such observer the light ray’s velocity propagating through that frame.  Such observer 

could only infer that when the tip of such light ray got there that it had propagated an 

arbitrary distance of ct ± vt during an arbitrary time interval.4 

For all of the above reasons, these two very different phenomena—an inertially 

moving material body and a light ray constantly transmitting at velocity c—are not 

equivalent, compatible nor even reconcilable.  There is no correlation, commonality, nor 

compatibility between them, whatsoever, except that they both exhibit uniform 

rectilinear velocities. 

B. Should Galileo’s material concept of relativity be applied to the constant
velocity of light?

4 If it somehow implied to the observer that the constant transmission velocity of the light ray at c would 

be the same in both inertial frames, then there would be no reason for the Lorentz transformations. 
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Again, the short answer is no.  First, the critical criteria for Galileo’s Relativity in 

any form are all missing when it is applied to the phenomena of light and its velocity c.  

Light is obviously not an inertially moving body upon which to apply Newton’s second 

law of acceleration.  Nor does light sense the uniform motion of any inertially moving 

body as being equivalent.  Nor is light (uniformly transmitting at c) an application of 

Newton’s second law, because no force is being applied to light and light does not 

accelerate relative to an inertially moving frame.  Without some form of applied force 

and resulting acceleration relative to equivalent inertial motions, the fundamental 

criteria for Galileo’s Relativity in any form are totally missing.   

Second, the constant uniform transmission velocity of light at c is also totally 

irreconcilable and incompatible with Galileo’s Relativity because Galileo’s Relativity only 

empirically dealt with mechanical covariance and invariance.  By definition light en 

vacuo is a constant and invariant quantity, and invariant quantities by definition cannot 

be algebraically transformed or changed in the same sense as variable quantities in 

Newton’s second law (F = ma) are mechanically covariant.  According to Maxwell’s 

equations, the constant transmission velocity of light at c relative to its medium of ether 

(empty space) was both an inherent property of light as well as an invariant quantity 

that could neither change at any time nor in any different reference frame.  In other 

words, by definition both the law and the magnitude of the transmission velocity of light 

at c are invariant; they do not vary, period.   

If velocity c is empirically and by definition constant and invariant, this means 

that its constant magnitude cannot meaningfully be algebraically transformed or 
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translated from one inertial reference frame to another, in the same sense as 

mechanical covariance.  If a translation is attempted the mathematical result will be c ± 

v (a relative velocity).  Only variable or mechanically covariant quantities, such as force 

and acceleration, can meaningfully be algebraically transformed or changed from one 

inertial reference frame to another, in order to demonstrate that the law that applies to 

them (Newton’s second law) will always remain invariant.  Maxwell’s law for the 

constant transmission of light at c is already invariant, but Galileo’s Relativity cannot 

demonstrate this invariance.  So what relevance does Galileo’s Relativity have for an 

invariant light ray at velocity c?  None. 

This conclusion was also true for the two different inertial velocities of the co-

moving material reference frames in Galileo’s Relativity (i.e. the uniformly moving Earth 

at velocity v1 and the uniformly moving ship at velocity v2).  Because the magnitudes of 

their velocities were empirically inertial, uniform and constant, such inertial velocities 

could not meaningfully be algebraically transformed or changed by a Galilean 

transformation (translation) equation (or any other transformation equation) from one 

inertial reference frame to another  (Chapter 14).  If this one-to-one translational 

transformation was attempted the mathematical result would be v1 ± v2 = v3 (a 

relative velocity), which would be totally irrelevant and meaningless to Galileo’s 

Relativity.  For similar reasons, the Galilean transformation equations were also 

irrelevant and meaningless with respect to such constant and invariant inertial 
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velocities.5 

Likewise, the Galilean “translation” equations were also irrelevant to the 

constant and invariant transmission velocity of a light ray at c.  They were not only 

irrelevant, but it was physically and conceptually impossible for any such translation 

equations to algebraically turn the constant, empirical and invariant magnitude of the 

transmission velocity of light at c into a different (mechanically covariant) quantity.  

Again, this irrelevant misapplication by Einstein of the Galilean translation equations to 

the empirical and invariant quantity of c only resulted in mathematically producing 

relative propagation velocities of the light ray (i.e. c – v and c +v) vis-à-vis material 

objects linearly moving at velocity v in different directions  (Chapter 14).  Such relative 

propagation velocities for light could satisfy no purpose within the meaning of Galileo’s 

Relativity.  They were irrelevant and meaningless to Galileo’s Relativity.  However, they 

did serve to confuse Einstein and the scientific community. 

Nor was there any reason for Einstein to supplant such irrelevant Galilean 

translation equations with the equally irrelevant Lorentz transformation equations, in 

order to mathematically eliminate such very natural relative propagation velocities (c ± 

v) of a light ray.  The Lorentz transformation equations are just as irrelevant to the

velocity of light as the Galilean translation equations were.  Neither transformation can 

logically, physically or empirically change an invariant quantity…such as a constant 

5 Actually, the only relevant purposes of the Galilean transformations with respect to Galileo’s Relativity 
were to mathematically demonstrate that there was an acceleration, and to demonstrate that the two 

inertial reference frames were spatially separated by a distance (vt  )  (Chapter 14).  The one-to-one 

translation of the same algebraic form of the acceleration (i.e. F = ma  ) from one position to another 

served no purpose in Galileo’s Relativity. 
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inertial velocity or the constant transmission velocity of light at c.  The only change that 

occurred with the misapplication of the Lorentz transformation to light was to artificially 

change a relative velocity (c ± v) into an absolute velocity (velocity c relative to 

everything, anywhere)  (Chapter 27). 

Third, a true mechanically covariant experiment could only occur where there 

are different acceleration events with different magnitudes for their mechanical 

variables (F, m and a) in two different inertial frames of reference in order to 

demonstrate to an observer in each inertial reference frame that each different 

acceleration was mechanically covariant (empirically and physically the same) with 

respect to Newton’s second law.  In other words, there was a comparison of two 

acceleration experiments.  This is what happened empirically in Galileo’s Relativity.  

There were different acceleration events with different magnitudes for mechanical 

variables in port and on the uniformly moving ship, but empirically their motions 

appeared to exemplify the same law of motion (Newton’s second law)  (Figures 5.1A 

and 5.1C). 

On the other hand, with Lange’s abstract version of Galileo’s Relativity there was 

only one acceleration event at one position in one reference frame, which was being 

translated (transferred or shifted) by one-to-one transformation equations from one 

inertial reference frame to another  (Chapter 13).  Even Einstein acknowledged this 

“uniform translatory motion” (Einstein, Relativity, pp. 15 – 16).  Therefore, all 

coordinate points for one acceleration in one reference frame were merely translated 
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(transferred or shifted) to the other reference frame.6  There never was a comparison of 

two experiments.  There never were different magnitudes for any mechanical variables 

that could demonstrate either the algebraic mechanical covariance of such magnitudes, 

nor the invariance of a physical law in each spatially separated inertial reference frame. 

For all of the above reasons, neither Lange’s abstract model of Galileo’s 

Relativity nor the Galilean transformation (translation) equations ever satisfied the 

major purpose of Galileo’s Relativity:  the empirical demonstration that mechanically 

covariant magnitudes on spatially separated bodies (frames) resulted in the invariance 

of a physical law.  Thus, both Lange’s abstract version of Galileo’s Relativity and the 

Galilean transformation (translation) equations were completely meaningless and 

irrelevant with regard to Galileo’s Relativity  (compare Figures 14.1 and 14.2; see Figures 

23.1 and 24.1A). 

If Lange’s inertial frames of reference and the Galilean transformation equations 

were both meaningless with regard to Galileo’s Relativity, why then did Einstein:  1) 

adopt both of such abstract mathematical concepts for his Special Theory,  2) change 

the Galilean “translation” equations into the equally meaningless Lorentz 

transformation equations,  3) represent to the world that his entirely new ad hoc 

concept was merely a generalization of the classical and empirical concept of Galileo’s 

Relativity…and  4) misrepresent that he had just theoretically extended the application 

of Galileo’s Relativity to electrodynamics and optics?  The answer is, because this was 

6 The Galilean transformation equations should have been called the Galilean “translation” equations (or 

transferring equations) when they were given a name in 1909. 
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the only way that Einstein could hope to make his Special Theory appear to have an 

empirical foundation, and because he needed the inertial reference frames of Galileo’s 

Relativity and its related Galilean transformations (with relative velocities and 

coordinate measurements) in order to construct his Special Theory. 

However, as we shall see in Chapter 24, Einstein completely deviated from 

Galileo’s Relativity in order to construct his Special Theory.  He laboriously used strained 

logic and false analogies in a failed attempt to rationalize the compatibility of Galileo’s 

Relativity (in its various forms) with the velocity of light  (Chapter 24B).  But, in the end, 

it becomes obvious that material bodies and rays of light are such different phenomena 

that any convention of matter and any version of Galileo’s Relativity are completely 

irrelevant to the phenomena of light.  Again, the two concepts (matter and light) can 

never be reconciled. 

C. Misapplications of the concepts of matter to the phenomena of light only
served to confuse Einstein and to contribute to his “difficulties.”

The “difficulties” with the velocity of light that the scientific community had 

created for itself by 1905 was not just one paradox, but rather an entire family of 

paradoxes.  Apparently, it has never been fully realized that a primary cause of all of 

these paradoxes was the misapplication of various material concepts and conventions to 

non-material radiation (light), and/or the misinterpretation of the results of such 

misapplications.  We shall now briefly describe several of these material concepts and 

conventions and how they were misapplied, misinterpreted and/or strangely not 

applied.  
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1. The Medium.  In the classical physics of the late 19th century, every material

body was thought to move through (or relative to) a material medium, such as air, 

water, glass, or the fictitious material substance called ether that theoretically filled all 

of space.  By convention, every medium had to be “material.” For example, Maxwell 

misdescribed the phenomena of light as a disturbance of the hypothetical material 

medium of ether, and he theorized that such disturbance transmitted relative to (or 

through) this stationary medium of ether at a constant velocity of c (300,000 km/s)  

(Chapter 6A).  It was finally realized and stated by Michelson (in 1881), and implied by 

Einstein (in 1905), that the concept of material ether was an invalid concept—a myth—

and that it did not exist.   

Nevertheless, it was apparently never explicitly realized nor officially accepted 

that empty space took the place of the non-existent material ether as the non-material 

medium relative to which the electromagnetic waves of light transmit at the velocity of 

c, and that Maxwell’s equations should remain valid in this context.  Why?  Because 

most mathematical physicists apparently cannot conceive of a “medium” that is not 

material, and their equations will not work with a constant velocity of something (light) 

relative to nothing (empty space).  Therefore, the perfectly valid empirical concept of a 

light ray transmitting at the velocity of c relative to its medium of empty space (from a 

star to Earth) is apparently not mathematically permitted in physics.7  The author has 

received many violent objections from mathematical physicists where he has suggested 

7 Radar beams, radio beams and laser beams empirically transmit through the medium of empty space 

from Earth to Mars, to Saturn and back at velocity c  , and rockets move through empty space from Earth 

to the Moon, to Mars, to Neptune, and farther.  So, why not light? 
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the concept of empty space (a vacuum) as the medium for the transmission of light at 

c.8

For some unfathomable reason, Einstein and the entire scientific community has 

apparently failed to realize that Maxwell’s theory of light (which is embedded in his 

equations) asserts that light is transmitted at the constant velocity of c relative to its 

medium of ether and (in the absence of ether) relative to empty space (a vacuum).  

Maxwell specifically referred to the velocity c of light relative to the medium of a 

vacuum  (Maxwell’s Papers, Vol. I, pp. 579 – 580).  Even Einstein repeatedly refers to the 

velocity of light as c en vacuo or in empty space  (see Einstein, 1905d [Dover, 1952, p. 

40]; Einstein, Relativity, pp. 21, 23, 35, 38, 47, 68). 

 Instead, they doggedly keep asserting that Maxwell’s concept of light is 

transmitted relative to material bodies that are moving inertially and linearly relative to 

one another.  No misapplication of a material concept, and no misinterpretation of a law 

of physics, is more responsible for the resulting confusion and distortion of physics that 

is Special Relativity…than these described above. 

2. Ether and Confusing Speeds.  Material bodies (such as autos, rockets or

planets) all move at various different speeds, velocities, accelerations, or arbitrary 

motions even through empty space.  Whereas, a light ray inherently only transmits at 

the constant rectilinear velocity of c relative to its medium of the vacuum of empty 

space, as it propagates over various changing distance/time intervals from one linearly 

8 The mathematical term “medium” needs to be universally redefined in order to include the above 

concept. 
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moving material body to another at various relative velocities of c ± v.  Apparently, it 

was difficult or impossible for the scientific community to realize or reconcile these very 

different phenomena.   

For example, by convention, the “speed of [a material] object is a relative 

quantity depending on the reference frame relative to which it is measured”  (Rohrlich, 

p. 52).  Whereas, “[T]he speed of light occurs in Maxwell’s theory…as a number, a

constant, rather than as a quantity that depends on the motion of the light wave”9  

(Ibid).  Therefore, Einstein and the scientific community were apparently baffled by the 

following reasoning described by Rohrlich: 

“Elementary reasoning according to Newtonian mechanics requires that if the 
speed of light is c as measured in a particular reference frame then it cannot 
also be the same number c relative to a different frame.10  If the source of the 
light (a lamp, say) is used as a reference frame then the speed of light should 
have one value relative to a source at rest and another value relative to a 
moving source.11  But that is not the case according to Maxwell’s theory. 

“How can this be?  One seems to be drawn to the conclusion that Maxwell’s 
theory is valid only relative to one single reference frame! 

“Maxwell and his contemporaries were aware of that.  They pictured light waves 

9 This is not even a correct statement.  The speed of light occurs as a constant number c (300,000 km/s), 
which quantity does depend on the transmission of the light wave through a vacuum. 
10 The answer to this paradox is:  1) the constant or absolute transmission velocity of a light ray at c 
relative to its medium of air on the Earth is measured to and fro between a relatively stationary terrestrial 
light source and a relatively stationary mirror over a finite distance/time interval, whereas  2) the velocity 
of such light ray propagating relative to a linearly moving rocket on its way to Saturn is measured over a 
changing distance/time interval (ct ± vt  ) at a relative velocity of c ± v  (Chapter 21).  The difference is 

between the concepts of the constant transmission velocity of light relative to its medium and a variable 
propagation velocity of light relative to an inertial frame. 
11 The answer to this paradox is that the instant a light ray comes into existence at a material light source 
en vacuo, it instantaneously, constantly and inherently transmits away from such light source at velocity c 

relative to its medium of empty space, regardless of the motion of the material light source  (Chapter 22). 

Such light ray transmits at velocity c relative to its medium of a vacuum as it also propagates at c ± v 

relative to linearly moving bodies.  Again, the difference is between the concepts of the constant 

transmission velocity of light relative to its medium and the relative variable velocity of propagation of 

light with respect to a linearly moving inertial frame.  

463 Chapter Twenty-Three



as traveling on something.  Just as water waves move on water and sound waves 
move on air, electromagnetic waves move on some medium.  That medium was 
called ether.  And c is the speed of light relative to the ether.  Therefore, it was 
argued, Maxwell’s theory is strictly valid only relative to the ether.  The ether 
determines a preferred reference frame”12  (Ibid). 

Rohrlich referred to the above paradoxes as “the paradox of the speed of light” and as 

“a very serious and very basic conceptual problem…which finally led to the development 

of the special theory of relativity” (Ibid). 

At first the scientific community attempted to determine the motion of the 

ether.  In order to explain Bradley’s 1728 aberration of starlight experiment, the ether 

near the Earth must be stationary.  In order to explain Fizeau’s 1851 experiment with 

light propagating through moving water in different directions, the ether must be 

partially dragged along by the material moving water  (Rohrlich, pp. 52 – 54; Chapter 7).  

In order to explain the 1887 M & M experiment, the ether must be fully dragged along 

by the Earth  (Rohrlich, p. 54).  Because of these conflicting results, it gradually became 

obvious to some that the ether hypothesis was untenable.  But this still left the 

question:  with respect to which reference frame was Maxwell’s velocity of light at c 

valid  (Ibid, pp. 54 – 55)?  The correct answer is no reference frame; only the medium of 

a vacuum. 

3. Frames of Reference.  By convention, every material body with a different

velocity is a frame of reference (system of coordinates).  Over many scores of years, 

countless different experiments have confirmed that Maxwell’s transmission velocity of 

12 The reference to stationary ether (empty space) as both a medium and as a reference frame brought 

with it vestiges of absolute space, and resulted in all kinds of confusion.  How can the velocity of light be 

measured relative to a reference frame that is theoretically everywhere?
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light has a constant velocity of c in various different reference frames:  on solid ground, 

in airplanes and sailing ships, and on rockets to the Moon and to the planets.  This fact 

was misinterpreted to mean that light has the same velocity of c “relative to the 

reference frames of the people who made these observations” (Rohrlich, p. 55).  

Rohrlich then asked the question: 

“How can all these experiments agree with a theory that gives the same speed of 
light [velocity c] relative to all these reference frames”  (Ibid). 

What could be the answer to this paradox?  The answer is again:  the 

transmission velocity of a light ray is c relative to its medium of empty space (a vacuum), 

but relative to different linearly moving material bodies (frames of reference) the light 

ray propagates over changing distance/time intervals at various relative velocities.  The 

experimenters who made such observations were all measuring the constant 

transmission velocity of a light ray to and fro over a finite distance/time interval.  They 

were not measuring the variable velocity of a light ray propagating relative to their 

linearly moving material frames.  It should become obvious to the reader that material 

frames of reference are completely irrelevant to the transmission velocity of the light 

ray at c.  They only confuse the analysis of what is really occurring.  The serious paradox 

described above by Rohrlich should have been blamed on the mathematicians and their 

rigid material convention of always measuring the speed of anything “depending upon 

the [reference] frame relative to which it is measured” (Ibid, p. 52).   

4. Coordinate Systems.  We have already demonstrated that the material

concept of coordinates is irrelevant to a ray of light, inter alia because light’s position or 

point of emission in space must always remain uncertain (Chapter 22B), and because 
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there is no physical way to apply coordinates to light nor to its tremendous velocity. 

Not only did Einstein state that, “We must refer the process of the propagation 

of light…to a rigid reference body (coordinate system)” (Einstein, Relativity, p. 22), 

which is impossible, but he also stated that we must choose which “body of reference” 

(coordinate system) we desire in each “particular case” (Ibid, p. 60).  Because there are 

infinite numbers of co-moving reference bodies in the universe which an observer on 

the Earth can move relative to (Chapter 10), each observer on Earth must mentally 

choose from an infinite number of coordinate systems  (Einstein, Relativity, pp. 59 – 60). 

Depending upon which reference body (with a different unique velocity through space) 

such observer chooses, the velocity of a light ray (transmitting at c) will have a different 

relative velocity with respect to each different reference body.   

Once an observer chooses a system of coordinates with respect to a certain 

scenario of events that he is measuring or mathematically describing, he may change his 

mind.  Even if the observer changes his mind and mentally chooses a different reference 

body (coordinate system), he will still observe the same objective scenario of events  

(Dingle, 1972, pp. 39 – 40).  For the above reasons, Einstein’s mental choice of a body of 

reference (system of coordinates) with which to describe or measure the propagation of 

light appears to be completely contrived, impossible and meaningless.  The results 

include total confusion and distortions of such coordinate measurements.13 

5. Computation of Velocities.  The simple Newtonian convention for the

13 See Chapters 25, 26, 27 and especially 28 to realize and understand how the material concepts of 

frames of reference, coordinates and clock time were misapplied by Einstein to light, and why they 

completely distorted all of physics. 
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computation of two material velocities (described in Chapter 7A) did not appear to hold 

when applied to the velocity of light.  In Newtonian mechanics, if a fast body u and a 

slow body v move in the same direction, “(in fact it seems to be common sense) that the 

fast body will then move with a speed u – v relative to the slow body” (Rohrlich, p. 56).  

But, continues Rohrlich, when the fast body u is replaced by a light ray, the motion of 

the light ray relative to the slow body cannot be c – v, because light is always found in 

experiments to move with the same constant velocity of c.  Therefore, the velocity of 

the light ray relative to the slow body must also be c and not c – v  (Ibid). 

“It is as if the difference between c and v were not c – v but were equal to c.  The 
law for adding or subtracting speeds when the speed of light is involved is 
somehow not ordinary addition and subtraction” (Ibid; also see Chapter 19). 

What could be the answer to this paradox? 

This confusion by Rohrlich perfectly describes the confusion for the entire 

scientific community, which still remains ubiquitous in the 21st century.  The answer to 

such paradox is as follows.  Such experiments (described by Rohrlich) were all measuring 

the constant transmission velocity of a light ray at c over a finite distance/time interval 

relative to its medium of air or a vacuum.  They were not measuring the varying 

propagation velocity of a light ray over changing distance/time intervals (ct ± vt) relative 

to a material body moving linearly toward or away from the light ray at v.  The motion 

(propagation) of the light ray u relative to the slow material body v was the same as that 

which resulted when the Galilean transformations were misapplied to the constant 

transmission velocity of light with respect to different material reference frames moving 

linearly relative to the light ray:  c ± v. 
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Again, the answer to such paradox is the difference between the concepts of 

constant transmission velocity of light relative to its medium of a vacuum and the 

variable relative velocity of propagation of a light ray relative to linearly moving bodies.  

If the mathematical physicists had not been so constrained by their rigid material 

conventions and had not tried to analyze the situation solely with material concepts and 

mathematics, they might have been able to step back and logically realize and 

understand what was actually happening. 

6. Inertial Motion & Transformation Equations.  Newton’s second law of motion

(F = ma) remained empirically and algebraically invariant on all inertial frames of 

reference, regardless of the changed covariant magnitudes of variables F, m and a.  In 

other words,  “[O]ne inertial reference frame is as good as another” with respect to 

mechanics  (Rohrlich, p. 57).  The scientific community assumed that Maxwell’s law for 

the constant velocity of light at c en vacuo, which had been confirmed by many 

experiments, should likewise remain algebraically invariant at c with respect to all 

inertial reference frames.   

In order to achieve this mathematical result, they misapplied the material and 

mechanics concepts of Galileo’s Relativity and the Galilean transformation equations to 

the constant velocity of light at c and were baffled by the paradoxical mathematical 

results:  c – v and c + v.  The equations of mechanics (i.e. F = ma) were empirically 

Galilean invariant, but Maxwell’s equations for light at velocity c were not.  What was 

even more baffling was that both Newton’s and Maxwell’s equations held in the 

stationary frame of reference, but Maxwell’s equations did not hold in a moving frame 
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of reference  (Rohrlich, p. 57).  What could be the answers to these paradoxes?  

The answer with respect to Galileo’s Relativity is that all inertial velocities 

physically simulate the same state of motion…an illusion of rest for all mechanical 

experiments.  So, all inertial mechanics experiments share an identical sensory and 

empirical experience and have identical mechanical results no matter what the uniform 

velocity.  However, such sensory and physical illusion of rest has no relevance for non-

physical electromagnetic radiation and non-material light waves, or for their 

transmission velocity of c.  On the other hand, the constant velocity of c in one inertial 

reference frame is very naturally a relative velocity (c ± v) in another inertial reference 

frame. 

The answer with respect to the Galilean transformation equations is that they 

merely translate the same mechanics experiment, its mechanical magnitudes, and its 

algebraic form from one inertial frame of reference to another, without any change in 

algebraic form or any demonstration of covariance  (Chapter 14).  But when the 

constant invariant transmission velocity of light at c in one inertial reference frame is 

translated to an inertial frame moving linearly and uniformly at velocity v relative to the 

first reference frame, there is an automatic addition or subtraction of like quantities 

(uniform rectilinear velocities), and the automatic mathematical result is a relative 

velocity of  c ± v.  The same mathematical result would have occurred if the constant 

velocity v1 of one inertial frame was translated (or compared) to the other inertial frame 

moving away at v2…that is, the result would be a relative velocity:  v1 – v2 = v3  (Chapter 

14). 
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Two conclusions should become patently obvious to the reader:  1) one cannot 

meaningfully transform (translate) a constant velocity (an invariant quantity) from one 

reference frame to another; and  2) the material mathematical concept of 

transformation equations (in any form) are irrelevant, meaningless and distorting with 

respect to the constant transmission velocity of electromagnetic radiation (light). 

7. Misinterpretation of Constant Velocities.  Because the magnitudes of material

phenomena (i.e. force, mass, acceleration, length, temperature, pressure, etc.) were 

empirically independent of their constant rectilinear velocities, the scientific community 

(including Einstein) apparently assumed that the velocity of light should also be 

independent of constant rectilinear velocities.  This conclusion appeared to be logical 

because empirically the velocity of light was independent of the velocity of its source 

body  (Chapter 22A).  However, this assumption is not a correct conclusion for the 

reasons set forth in the preceding Section 6 of this chapter, and for the reasons set forth 

in Figure 23.2B. 

Why are the magnitudes of most material phenomena (such as force, mass, 

acceleration, length, mechanics, temperature, chemical energy, and pressure) 

completely independent of the inertial (constant uniform rectilinear) velocities of 

material bodies?  One reason is because there is absolutely no logical, physical or other 

reason why an inertial motion or a constant velocity should change the magnitudes of 

such material phenomena  (Figure 23.2A).  There is also no empirical evidence for such 

theoretical velocity dependence.  Another reason is because a uniform velocity and such 

material phenomena are completely different types of phenomena, like apples and 
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elephants, or sounds and colors.  How can one add an apple and an elephant, or loud 

and yellow?  How can one subtract a temperature or a mass from a velocity?   

On the other hand, all constant uniform rectilinear velocities are exactly the 

same type of phenomena.  Therefore, any two different constant rectilinear velocities 

can be added or subtracted in order to compute a third relative velocity, whether or not 

we are dealing with the constant uniform velocity of a material body or the constant 

uniform velocity of a ray of EM radiation (i.e. light)   (Figure 23.2B).  This is why the 

constant transmission velocity of a light ray at c propagating relative to the constant 

inertial velocity of a linearly moving body results in a third relative velocity (c ± v) for 

both the body and the light ray.  Thus, the constant propagation velocity of such light 

ray is not independent of such constant inertial velocity. 

8. The Electromagnetic Wave Test for Absolute Motion.  The final paradox that

confronted the scientific community was perhaps the most baffling of all.  If the velocity 

of light relative to a moving body was in fact c – v or c + v, then Michelson’s 

interference experiment for a light ray at c (relative to the velocity of the Earth at v) 

should disclose the magnitude of the Earth’s velocity (change of position) relative to the 

stationary ether or through empty space, as an increased distance/time interval by 

means of an interference (light wave phase) fringe shift  (Chapter 9).  But Michelson’s 

experiment demonstrated that the velocity of light remained a constant c in all 

directions, because no fringe shift was detected.  This paradoxical null result, and many 

others like it to various orders of precision, finally caused the crisis in physics that 

Einstein described in Chapter 19.  Such paradoxical null result needed an explanation, 
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any explanation, even an explanation of desperation like Special Relativity.14 

_______________ o _______________

The only way to eliminate all of the above paradoxes is to properly analyze and 

explain the phenomenon of light and its relationships to material bodies.  This is what 

we have attempted to do in Chapters 19, 20, 21, 22 and 23, and will continue to do in 

Chapter 24 and beyond.  Einstein’s first postulate (his “principle of relativity”), his 

second postulate with respect to the absolute velocity of light at c, his Lorentz 

transformations, his other relativistic concepts, and his ad hoc Special Theory as a 

whole, are not the answers  (Chapters 24 through 29). 

14 However, we now know the real explanations for the M & M null results (Chapters 10 – 12), and they 

have nothing to do with contractions of matter or Special Relativity. 
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A. Carriage standing still
(inertial motion of the Earth)

B. carriage accelerating
(non-inertial motion)

C. carriage moving uniformly
straight ahead (inertial motion)

Figure 23.1  The Material Concepts of Inertia, Relativity, Inertial Reference Frames, 
and Galilean Transformations Are All Irrelevant to Light (EM)

When Einstein postulated that the principle of Galileo’s Relativity applied to light, he was in effect asserting that a  light ray 
has the same algebraic form (c) relative to inertial frames A and C above (where the motion is common or “equivalent”), 
but not relative to frame B, which is accelerating. But the type of motion of all three material frames is irrelevant to the 
constant transmission speed or the relative propagation velocity of any light ray. If a ray of light constantly propagates away 
from its source body at the transmission speed of c in all directions, regardless of the motion of its source body (Einstein, 
1905d [Dover, 1952, p. 38]), why should the motions of any other bodies be any different? The answer is: they are not. 
Therefore, the principle of Galileo’s Relativity (which equates the inertial motions of material bodies) is irrelevant to light. 
Light transmits at c relative to its medium of air or empty space and propagates at a relative velocity of c - v or c + v through 
all reference frames, regardless of whether their motion is inertial, accelerated, arbitrary, or otherwise. Thus, there never 
was any need for Einstein to attempt to reconcile the material principle of Galileo’s Relativity with the velocity of light  in 
the first place.

An emitted ray of light with 
the transmission velocity

of c propagates through
reference frames A, B and C

at the relative speed
of c - v, regardless of 
their states of motion.

v v
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There is absolutely no logical, empirical, physical or other reason why the magnitudes of force, chemical energy, 
length, temperature, pressure, mass, mechanics, or time should change on two identical bodies in empty space 
just because they have different uniform rectilinear velocities (i.e. v1 and v2).  Such phenomena are completely 
independent of their constant uniform velocities.

light ray
constant transmission velocity of light c v4

inertial frame

constant velocity of v4

relative velocity
v5 = c - v4

Likewise, when a light ray transmitting at the constant velocity of c with respect to its medium of empty space, 
approaches (propagates toward) the constant velocity v4 of an inertial frame, there is automatically a relative 
velocity v5 = c - v4 between the propagating light ray and the linearly moving inertial frame.  Thus, the propagation 
velocity of such light ray is not independent of such constant inertial velocity, and vice-versa.

Figure 23.2  The Difference Between Constant Uniform Rectilinear 
Velocities and Other Physical Phenomena

A.

B.
On the other hand, any two different uniform rectilinear linear velocities that are parallel must automatically be 
separated by a uniform relative velocity (i.e. velocity v3 above).  Therefore, such constant rectilinear velocities 
are not independent of one another.

MEDIUM = EMPTY SPACE



Chapter 24 

WHY EINSTEIN’S PRINCIPLE OF RELATIVITY WAS INVALID 

In 1905, Einstein invented a concept which was substantially identical to 
Poincaré’s “principle of relativity,” which Einstein also called “the principle of 
relativity.”  In effect, Einstein, like Lorentz and Poincaré in 1904, arbitrarily 
converted the sensory and empirical concepts of Galileo’s Relativity, and the 
coordinate measurements of its abstract relativistic successors (Lange’s inertial 
reference frames and the Galilean transformation equations), into a 
mathematical concept that included the Lorentz transformations and 
theoretically applied to electrodynamics and optics, as well as mechanics.  
Einstein’s ad hoc and artificial “principle of relativity” was also premised on 
numerous other false assumptions and it also resulted in many invalid 
mathematical consequences.  So, like Lorentz’s and Poincaré’s 1904 theories, it 
was always both spurious and meaningless. 

In the last chapter we demonstrated that the various concepts of matter 

(including Galileo’s Relativity) are completely different and irreconcilable with respect to 

concepts of electromagnetic waves (light).  As a result, the concepts and conventions of 

matter (including relativity) are completely irrelevant to the velocity of light  (Figure 

24.1A).  But different uniform rectilinear velocities of anything (i.e. light or material 

bodies) are not irrelevant to each other; they always result in a relative uniform velocity  

(see Figure 23.2B).  We also demonstrated in the last few chapters, that the misanalysis 

and misinterpretation of the phenomena of the velocities of light (see the Preamble), 

and the misapplication of the concepts and conventions of matter (especially relativity, 

coordinates, the Galilean transformation equations, and inertial reference frames) to 

the constant velocity of light at c are primarily what caused the “difficulties” that 

Einstein and the scientific community imagined.  

Nevertheless, in 1905, Einstein began to turn logic and commonsense completely 
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upside-down, by defending such misanalysis, misinterpretations and misapplications 

and by attempting to mathematically reconcile the two very different and irreconcilable 

phenomena (material relativity and non-material light).  The primary reason for this 

irrational odyssey by Einstein was to attempt to mathematically demonstrate and 

confirm the validity of Einstein’s impossible ad hoc second postulate:  that the velocity 

of a light ray is always mathematically measured to be velocity c for every inertial 

observer regardless of such observer’s linear motion relative to such light ray  (Chapter 

24C).  The first absurd concept that Einstein described in his 1905 Special Relativity 

treatise in order to attempt to achieve this ad hoc and impossible result was his 

relativity postulate:  his radically expanded ad hoc “principle of relativity.” 

A. What exactly was Einstein’s 1905 “Principle of Relativity?”

Galileo’s (and Newton’s) empirical, physical and material principle of relativity 

only stated that the laws of mechanics (the motions of material bodies) operate and 

accelerate in exactly the same way no matter at what uniform rectilinear speed they are 

traveling1  (Chapter 5).  Nevertheless, in 1904, Poincaré conjectured that this limited 

principle of mechanics should also apply generally to all physical phenomena, including 

electromagnetics and optics (light).  But why?  Electricity, EM radiation and light are not 

physical phenomena in the same sense that material bodies are  (Chapter 23).  

Poincaré’s only rationale for such conjecture was that the inertial motion of the Earth 

1 If such material bodies undergo exactly the same uneventful experience on every inertially moving body, 

it should not be a mystery why their accelerated motions cannot sense or detect such uneventful inertial 

motions. 
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through the ether could not be detected by electromagnetic experiments conducted on 

Earth, just like terrestrial mechanics experiments cannot sense or detect the existence 

of any inertial motion  (Chapter 16).  This rationale was completely ad hoc, unconvincing 

and unjustified for two major reasons:  1) the fictional stationary ether does not exist as 

a place from which to measure motions, and 2) in the absence of stationary ether, there 

is no logical, empirical or even mathematical reason why such terrestrial 

electromagnetic experiments should be able to detect the inertial motion of the Earth 

through empty space  (Chapters 10, 12, 16 and 23).  If mechanical motions cannot 

detect the inertial motion of the Earth through space with respect to the ether for the 

reasons previously stated, then why (in the absence of ether) should electromagnetic 

radiation be able to detect it? 

The main experiment that Poincaré was relying on and referring to was the 1887 

Michelson and Morley experiment which theoretically required the existence of 

stationary ether in order to detect the motion of the Earth through it.  According to 

theory, the mirrors of the M & M experiment were displacing from stationary ether, and 

if this were true then mathematically the light rays in Michelson’s apparatus would 

theoretically have a greater distance to propagate in the direction of the Earth’s solar 

orbital motion (Figures 9.2 and 10.1), and this greater distance should theoretically have 

been detectible by the interference of light method.  Poincaré (like the rest of the 

scientific community, including Einstein) believed that these results should absolutely 

have happened (Einstein, Relativity, pp. 58 – 60), and they were completely mystified 

when the M & M experiment failed to detect such greater distance of light propagation 
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in the direction of the Earth’s motion.  This and other similar failed electromagnetic 

experiments finally convinced Poincaré that nature was conspiring against him.  It was 

this alleged conspiracy and Poincaré’s frustration that ultimately drove him to his 

generalized principle of relativity (that here is no experimental way to detect inertial 

motion); not logic, reason nor empirical phenomena  (see Chapter 16). 

But, as fate would have it, it turned out that there was no ether, so there never 

was (nor could ever have been) a greater distance for light to propagate within 

Michelson’s apparatus  (Figure 12.1).  It was a mission impossible for Michelson to 

attempt to detect by any method a fictional greater distance of light propagation that 

did not exist.  The real reasons for the null results of such experiment are now known, 

and they demonstrate why such detection of the Earth’s motion by Michelson’s 

apparatus was a mission impossible  (Chapters 9, 10, 11 and 12).  Such real reasons also 

demonstrate why Poincaré’s generalization of the principle of relativity (to include the 

non-detectability of the Earth’s inertial motion by electromagnetic experiments and 

optics) was totally invalid. 

Based on Poincaré’s incorrect ad hoc conjecture and invalid generalization of the 

principle of relativity to include electromagnetism and optics (light), Einstein in 1905 

applied the Galilean transformations for mechanics to the velocity of a light ray at c with 

respect to a material object moving linearly away at v, and was baffled by the very 

natural mathematical result (c – v):  a relative velocity  (Chapter 19 and Figures 24.1B 

and 24.1C).  But what do the Galilean transformations for material bodies, which only 

demonstrate mechanical algebraic covariance, have to do with non-material light?  

476 Chapter Twenty-Four



Nothing  (Chapters 14 and 23)!  It was a meaningless and misleading exercise to apply 

the Galilean transformations to light.  It was an even more ad hoc and meaningless 

exercise for Einstein to adopt Poincaré’s invalid generalization of the principle of 

relativity, to adopt Lorentz’s radical transformations and to apply them to light in order 

to mathematically and artificially change c – v to c.  Maxwell’s transmission velocity of 

light is always c with respect to its medium of the vacuum of empty space, and 

mathematically it is always c + v or c – v with respect to linearly moving inertial bodies, 

regardless of any transformation equations.  The Lorentz transformations were 

completely irrelevant to the situation  (Chapters 6, 21, 22, and the Preamble). 

Einstein’s “principle of relativity” was defined for the first time in the second 

paragraph of the introduction of his 1905 treatise.2  It began with Einstein’s conjecture: 

that electrodynamic experiments, which should have depended solely on relative 

motion (such as Faraday’s induction of an electrical current experiment),  

“[T]ogether with the unsuccessful attempts to discover any motion of the earth 
relatively to the “light medium” [of ether], suggest that the phenomena of 
electrodynamics as well as of mechanics possess no properties corresponding to 
the idea of absolute rest.  They suggest rather that, as has already been shown 
to the first order of small quantities, the same laws of electrodynamics and 
optics will be valid for all frames of reference for which the equations of 
mechanics hold good. 3  We will raise this conjecture (the purport of which will 
hereafter be called the “Principle of Relativity”) to the status of a postulate…”  
(Einstein, 1905d [Dover, 1952, pp. 37 – 38]). 

In the above statement, Einstein was assuming and asserting that the failure of the first 

2 Later, in Section 2 of his Special Theory, Einstein described a very different definition for his ‘principle of 

relativity,’ which we will analyze and discuss in due course. 
3 Remember our definitions of “electrodynamics” (electrical currents, their related forces and 

electromagnetic effects), “electromagnetic waves” (EM radiation and light), and “optics” (the study of 

light) in Chapter 6B.
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order electrodynamics (electricity) and optics (light) experiments to detect the absolute 

motion of the Earth with respect to the ether was an example of Galileo’s empirical 

concept of Relativity and was a justification for his radical generalization of Galileo’s 

concept of Relativity to include electrodynamics (electricity) and optics (light waves) as 

well as mechanics. 

Einstein’s above stated justification for his radical and expanded “principle of 

relativity” was almost identical to Poincaré’s false analogy:  vis., that all experiments of 

“physical phenomena” (including light) conducted on inertial frames had failed to detect 

and measure the absolute motion of the Earth relative to the stationary ether, just like 

Galileo’s observer on Earth or on an inertially moving ship could not detect whether or 

not he was moving  (Chapters 5 and 16).  The only thing that was missing for Einstein’s 

principle of relativity was Poincaré’s mythical ether.  Einstein also suggested and implied 

that his “principle of relativity” and analogy to Galileo’s Relativity had already been 

“shown,” empirically demonstrated and confirmed by relative motion (Faraday’s 

electrodynamic induction experiment) and by such unsuccessful experiments to detect 

the motion of the Earth relative to the ether.4   

It should be emphasized that all of such failed experiments (including 

Michelson’s interference of light experiments) were attempting to detect and measure 

an impossible quantity that does not exist and cannot be detected by any method:  the 

absolute motion of the Earth with respect to the hypothetical stationary ether  (Figures 

4 Most of such unsuccessful experiments were actually electromagnetic wave experiments involving light 

rays propagating through space, rather than electrodynamic experiments involving electricity and a 

moving charge (a current) through a material conductor.   
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9.1B, 9.2 and 10.1).  Therefore, Einstein’s theoretical “principle of relativity” was 

premised upon the failure of light experiments to detect and measure the absolute 

motion of the Earth relative to the ether (something that does not exist and cannot 

possibly be detected), and his justification for such failure to detect such absolute 

motion was that such light experiments were performed on a body (a frame of 

reference) which exhibits uniform inertial motion.  None of this impossible scenario 

makes any logical sense, and it constitutes a false premise for his “principle of relativity” 

and his entire Special Theory.5 

Einstein then further suggested and implied that the mathematical version of 

Galileo’s Relativity (the Galilean transformation equations with their inertial reference 

frames and coordinate measurements) should be generalized to include the non-

material laws of electrodynamics and optics.6  Einstein switched to the mathematical 

version of Galileo’s Relativity from Galileo’s original sensory and empirical concept, 

because he specifically needed its translational transformation equations, its abstract 

inertial reference frames and its coordinate measurements in order to construct his 

Special Theory.  He also needed its Galilean transformation equations, in order to blame 

5 The main reason that Einstein referred to such failed ether experiments was in order to be able to claim 
that there was an experimental justification for his application of Galileo’s Relativity (and its mathematical 

version, the Galilean transformation equations) to light and electricity  (Chapter 24B). 

6 When Einstein abruptly switched from Galileo’s Relativity to the Galilean transformations, he implied in 
his book Relativity that they were both the same concept.  But as we pointed out in detail in Chapters 13B 

and 14, such abstract, mathematical, and relativistic concept was totally different than Galileo’s concept 

of sensory and empirical Relativity. 
   For example, the inertial observer’s sensory and empirical perceptions in Galileo’s Relativity, in order to 
tell whether or not he was moving, played no part in the abstract and mathematical version.  The 
observers in Lange’s abstract model and in the Galilean transformations were merely mathematical and 
coordinate measurers of relative motion.  Similarly, relative velocity, the distance traveled (vt  ), and the 
time interval traveled were indispensable for mathematical measurements in relativistic Galilean 
transformations, but they were totally irrelevant to Galileo’s Relativity  (Chapter 14). 
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for the “difficulties” with the velocity of light that he imagined, and as a mathematical 

factor for his new modified Lorentz transformations.   

Einstein assumed in his above generalization that all of such laws of mechanics, 

electrodynamics and optics must only be transformed by the Lorentz transformation 

equations.  Why do we arrive at this conclusion?  Because the Lorentz transformation 

equations are “the [only] equations of mechanics [that] hold good” in Einstein’s Special 

Theory7  (Ibid).  Einstein’s attempted justifications for switching to the Lorentz 

transformations are explained, illustrated and refuted in Figure 24.2. 

It turns out that the so-called Galilean transformation equations are irrelevant to 

Galileo’s Relativity because they only translate (or shift) the same acceleration of the 

same specific mechanics experiment from one position or frame to another  ( Chapters 

13 and 14).  Thus, they do not demonstrate the mechanics magnitude covariance of 

variables F = ma in two different acceleration experiments, nor the invariance of 

Newton’s second law on two different spatially separated inertially moving bodies with 

different velocities, nor that the mechanics covariance of F = ma and the invariance of 

Newton’s 2nd law are independent of such relative velocities.  The only type of relativity 

that they illustrate is the empirically meaningless translational or “carbon copy” type of 

relativity.  The only thing that they mathematically demonstrate is that one specific 

acceleration of matter is velocity independent  (Figure 24.2A).   

Strangely enough, the Galilean transformation equations are not irrelevant to 

7 For this reason, the Lorentz transformations must be considered to be embedded in Einstein’s 

expanded ‘principle of relativity.’
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the variable velocities of a light ray propagating over various distances en vacuo relative 

to various linearly moving inertial bodies.  Rather they mathematically demonstrate that 

the velocity of a light ray propagating relative to any linearly moving inertial body is 

dependent upon the velocity v of such body, because it results in the relative velocities, 

c – v or c + v, depending upon the relative direction of the body’s motion  (Figures 

24.1C and 24.2B).  On the other hand, such Galilean transformation equations are 

irrelevant to the constant transmission velocity of a light ray at c relative to its medium 

of a vacuum because, inter alia, this constant velocity (by Maxwell’s definition) has no 

relevance whatsoever with respect to linearly moving bodies  (Chapter 6A).  Such 

transmission velocity is only constant relative to its medium of a vacuum and its abstract 

point of emission in space.  For this reason, it follows that the constant transmission 

velocity of a light ray relative to such medium is also (by Maxwell’s definition) not 

dependent upon the motion or velocity of any linearly and uniformly moving body.   

As we demonstrated in Chapters 20E and 23, it was neither necessary nor even 

correct for Einstein to analyze, describe or relate a ray of light the way classical 

mechanics and Special Relativity was analyzed, described or related:  with inertial 

reference frames, coordinate measurements, transformation equations, and with a 

relativity principle.  As with the concept of ether, these antiquated conventions of 

matter were completely irrelevant or superfluous with respect to light, EM radiation, 

electromagnetic waves, and optics, as well as to many other physical phenomena such 
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as length, mass and time.8 

In Chapter 14 of his 1916 book Relativity, Einstein finally summed up very clearly 

and concisely exactly what he really meant mathematically by his “Principle of 

Relativity:” 

“Every general law of nature must be so constituted that it is transformed into a 
law of exactly the same [algebraic] form when, instead of the space-time 
variables x, y, z, t of the original co-ordinate system K, we introduce new space-
time variables x', y', z', t' of a co-ordinate system K'.  In this connection the 
relation between the ordinary and the accented magnitudes is given by the 
Lorentz transformation.  Or in brief:  General laws of nature are [algebraically] 
co-variant with respect to Lorentz transformations.  This is a definite 
mathematical condition that the theory of relativity demands of a natural law…” 
(Einstein, Relativity, pp. 47 – 48). 

Except for the absence of the mythical ether, this statement by Einstein is almost exactly 

the same as Galison’s description of Poincaré’s principle of relativity as it relates to 

Lorentz’s April 1904 transformations  (Chapter 16). 

It should be apparent from Einstein’s above statement that there is nothing 

relative about Einstein’s Principle of Relativity.  Instead it is an absolute concept.  It is 

also obvious that Einstein’s Principle of Relativity is nothing more than an ad hoc 

mathematical convention which arbitrarily requires the algebraic form of a natural law 

to be mathematically symmetrical in two linearly separated inertial frames of reference 

at the same time.  Any such natural law (including the velocity of light) only becomes 

symmetrical (co-variant) by being transformed from one inertial frame to another by the 

Lorentz transformations  (Ibid).  What relevance do these mathematical transformation 

8 As we shall later realize, most if not all of the artificial and antiquated conventions and concepts of 

Special Relativity are also irrelevant or meaningless with respect to such other physical phenomena. 
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equations have with respect to the physical and empirical laws of nature?  None.9 

What was the fundamental reason underlying all of these ad hoc, arbitrary and 

artificial mathematical manipulations by Einstein?  The answer is as follows:  the only 

way that Einstein could theoretically make the velocity of light an absolute magnitude of 

c with respect to every inertial observer in the Cosmos was to mathematically eliminate 

the relative distance and the relative time interval (thus the relative velocity) between 

two inertial reference frames and their observers.  He algebraically accomplished this 

empirically impossible task with the Lorentz transformation equations for time and 

space.10  We shall discuss Einstein’s phony mathematical manipulation and elimination 

of physical laws in greater detail in later chapters.  

Einstein acknowledged that the law of the constant transmission velocity of light 

at c in vacuo, “played an important part in this process of thought”  (Einstein, Relativity, 

p. 47).  It is obvious that Einstein assumed that the algebraic form, c, of this law must

invariantly remain the same for all observers in each inertial frame.  Strangely enough, 

he was partially right.  The transmission velocity of light does retain the same algebraic 

form of c relative to its medium of empty space (a vacuum) without any mathematical 

transformation.  Therefore, the transmission velocity of a specific light ray at c in a 

vacuum, which light ray is transmitting and measured in a specific inertial frame, is 

automatically velocity c for any observer measuring such light ray in that specific frame. 

9 There was a physical reason why Newton’s second law (F – ma  ) retained its covariant algebraic form 

in different inertial frames.  What physical reason was there for Einstein’s mathematical requirement of

algebraic co-variance for every other law in any inertial frame?  There was none. 
10 This is how Einstein (the mathematical magician) indirectly accomplished the impossible task that we 
described in Chapter 21E.  With algebra, he simultaneously made the very natural relative propagation 

velocity of light (c ± v  ) absolutely c with respect to every inertial reference frame in the Cosmos. 
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This result automatically occurs for any other observer, anywhere, with respect to 

measurements of another light ray made in his specific frame, regardless of the state of 

his motion; inertial, accelerated, arbitrary or otherwise.  But this is not what Einstein 

was asserting, as we demonstrated in Chapter 21.  Einstein was asserting that the 

velocity of all light rays must remain constant at c relative to all inertial frames and 

observers anywhere in the Cosmos all at the same time, even though they are moving 

linearly at v in any direction or at any velocity relative to the light ray.11  This is an 

impossibility.12 

Again, by way of summary, after Einstein misinterpreted the velocity of a light 

ray at c, he misapplied the Galilean transformations to the constant (invariant) 

transmission velocity of light at c in the stationary frame, which caused the algebraic 

factor c to mathematically change to c – v in the moving frame, because the moving 

frame was moving at velocity v relative to the stationary frame and relative to the light 

ray.  Then, in order to reverse or rectify this unwelcome result of his own misapplication 

(the “difficulties”), Einstein compounded his original blunder by arbitrarily changing the 

Galilean transformations to the Lorentz transformations, which would automatically and 

mathematically provide him with the artificial algebraic result of velocity c for both 

reference frames that he desired in the first place.   

11 Einstein gave the example:  “The same ray of light travels at 300,000 kilometers per second relative to 
the sun and also relative to the body projected at 1,000 kilometers per second” and moving away from 

the Sun  (Einstein, early 1917 [Collected Papers, Vol. 7, pp. 4 – 5, Princeton University Press, New Jersey]). 
12 In response, Einstein conjectured:  “If this appears impossible, the reason is that the hypothesis of the 
absolute character of time is false.  One second of time as judged from the sun is not equal to one second 

of time as seen from the projected body”  (Einstein, early 1917 [Collected Papers, Vol. 7, p. 5, Princeton 

University Press, New Jersey]; see Chapter 21).  But we will soon discover from Chapters 26 and 28 that 

Einstein’s concepts of the Relativity of Simultaneity (time) and Time Dilation are empirically invalid.
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Then, in order to remain mathematically consistent with the rest of physics, 

Einstein declared that all other physical phenomena were “velocity dependent” so that 

he could justify applying the Lorentz transformations to them also  (Chapters 20G, 26 & 

28).  All of these arbitrary misapplications and mathematical manipulations were of 

course completely ad hoc and unnecessary.  The net result of all this ad hoc 

mathematical theorizing was a hodge-podge of arbitrary rationalizations, false 

relativistic concepts, and absurd mathematical consequences called “Special 

Relativity,” which ultimately changed and distorted most of physics.13 

In Section 2 of his 1905 Special Theory, Einstein re-defined his “principle of 

relativity” in very different terms than he originally did in his introduction: 

“The laws by which the states of physical systems undergo change are not 
affected, whether these changes of state be referred to the one or the other of 
two systems of co-ordinates in uniform translatory motion”  (Einstein, 1905d 
[Dover, 1952, p. 42]). 

What “laws by which the states of physical systems undergo change” was 

Einstein talking about?  With regard to mechanics he was alluding to the empirical 

mechanical covariant change of the magnitudes of the material variables, F = ma; in 

other words, Galileo’s Relativity.  With regard to the velocity of light he was talking 

about his ad hoc algebraic covariant velocity of a light ray with respect to two different 

inertial reference frames, where the change was from c ± v to absolute c for any inertial 

observer.  With regard to all other physical systems of phenomena (including length, 

13 This ridiculous scenario was not unlike the famous children’s fable where the chicken Henny Penny was 

hit on the head by a falling nut, she believed that the sky was falling, she convinced the entire barnyard 

that she was right, and ultimately the entire animal kingdom was thrown into chaos…over nothing. 
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mass, and time intervals), he was conjecturing about their theoretical and ad hoc 

dependency upon, and change as a result of, relative velocity.14  We did not realize 

these facts until we read further into Einstein’s Special Theory, nor did we fully 

understand them until we read his 1916 book, Relativity. 

In 1905, there was no law by which the velocity of a light ray propagating over 

varying distances relative to linearly moving bodies changes its state from c – v or c + v 

to the absolute state of velocity c.  Nor was there a law that all material physical 

phenomena are velocity dependent, i.e. that a material rigid rod changes its state of 

length, that such material rod changes its state of mass, or that a time interval on such 

material rod changes its state of duration…all as a result of a relative velocity.15 

All of these conjectured laws were merely figments of Einstein’s imagination.  In 

Chapter 26, we will describe how Einstein attempted (but failed) to justify the existence 

of such ad hoc laws by the misapplication of logic, analogies and rationalizations.  Then, 

in Chapter 27, we will describe how Einstein contrived his way to turning such 

conjectures into mathematical formulae (the Lorentz transformations), which he 

thereafter arbitrarily applied as mathematical laws without having to resort to logic, 

analogy or rationalization  (Chapters 28 and 29). 

One primary difference between Poincaré’s “principle of relativity” (Chapter 16) 

and Einstein’s “principle of relativity” is described as follows.16  For Poincaré, “the 

14 Einstein very skillfully blended these accepted empirical concepts (i.e. Galileo’s Relativity) and his 
conjectured ad hoc relativistic concepts together as the theoretical basis for his arbitrary and radically 

expanded postulate of relativity. 
15 Such a bizarre law would, inter alia, imply a mysterious change where action occurred at a distance. 
16 Remember that Poincaré postulated as follows:  “The principle of relativity, according to which the laws 
of physical phenomena should be the same, whether to an observer fixed, or for an observer carried along 
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“principle of relativity” was simply a summary of experimental facts” (Goldberg, p. 209); 

the failure of light experiments to detect and measure the absolute velocity of the 

Earth.  It was “a convention…agreed to because it was the most convenient and simplest 

way of conceiving of reality without direct evidence”  (Ibid).  Whereas, for Einstein, his 

“principle of relativity” “was a postulate in a theory of measurement”17  (Ibid).  

Regardless of the fact that the “principle of relativity” was suggested to Einstein by 

ether experiments, “it was [still] a priori”  (Ibid).   Actually, it was ad hoc, contrived and 

empirically invalid. 

For all of the above reasons, Einstein’s “principle of relativity” was much more 

ad hoc and more artificial than Poincaré’s “principle of relativity.”  Nevertheless, they 

were both totally invalid and completely meaningless concepts, as we shall further 

demonstrate in Chapters 25 through 29 and beyond. 

B. Einstein’s failed analogies, rationalizations and justifications for his Principle
of Relativity.

As previously mentioned, Einstein faced a theoretical dilemma at the outset of 

his Special Theory.  He needed Lange’s abstract relativistic version of Galileo’s Relativity, 

with its relative inertial reference frames, in order to construct his Special Theory.  He 

also needed the mathematical version of Galileo’s Relativity, the Galilean 

transformation equations with their Cartesian coordinates (which mathematically 

in a uniform motion of translation, so that we have not and could not have any means of discovering 
whether or not we are carried along in such a motion”  (Lagunov, p. 25). 
17 Actually, it was much more than this characterization by Goldberg.  It was really an ad hoc postulate to 
achieve an impossible absolute velocity of light while mathematically turning physics upside down.
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described Lange’s relative inertial reference frames) and their relative velocities, in 

order to blame for the “difficulties” which he imagined with the velocity of light (c + v 

and c – v), and in order to modify into the Lorentz transformations as his “solution” for 

such “difficulties.”   

However, Galileo’s Relativity in both its original sensory and empirical version, 

and in its abstract and mathematical versions, only applied to material mechanics.  As 

we have previously explained in Chapter 23, Galileo’s Relativity in all of such versions 

appeared to be totally irrelevant, incompatible, and irreconcilable with respect to non-

material electrodynamics, light and optics.  With these restrictions, how could Einstein 

proceed to construct his Special Theory? 

At first, Einstein pretended to wrestle back and forth with the prospect of 

abandoning “either the principle of relativity or the simple law of the propagation of 

light in vacuo”  (Einstein, Relativity, p. 23).  But then he abruptly reversed his thinking, 

and asserted the following: 

“As a result of an analysis of the physical conceptions of time and space,18 it 
became evident that in reality there is not the least incompatibility between the 
principle of relativity and the law of propagation of light,19 and that by 
systematically holding fast to both these laws a logically rigid theory could be 
arrived at.  This theory has been called the special theory of relativity”  (Ibid, pp. 
23 – 24). 

“The theory to be developed is based—like all electrodynamics—on the 
kinematics of the rigid body, since the assertions of any such theory have to do 
with the relationships between rigid bodies (systems of coordinates), clocks, and 

18 This ad hoc and artificial analysis turned out to be his concepts of “Simultaneity” (Chapter 25), the 

“Relativity of Simultaneity” (time), and the “Relativity of Distance” (length)  (see Chapter 26). 
19 Again, there is no law of the propagation of light in vacuo relative to linearly moving objects.  There is 

only Maxwell’s law that light constantly transmits at c in a vacuum relative to such medium. 
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electromagnetic processes.20  Insufficient consideration of this circumstance 
lies at the root of the difficulties which the electrodynamics of moving bodies at 
present encounters”21  (Einstein, 1905d [Dover, 1952, p. 38]). 

Einstein’s claim that his theory was based on “electrodynamics” (electric 

currents and their related EM effects) and “kinematics” (the abstract motions of 

material bodies), ignores the fact that what he was really trying to prove was an 

impossible absolute velocity for light at c, and that most of his later attempted proofs 

and applications dealt primarily with light.  Actually, Einstein’s radical concepts of 

kinematics and his dubious applications of electrodynamics were merely an ad hoc and 

artificial means toward this impossible end.  The purpose of the following discussion is 

to demonstrate how Einstein then illogically rationalized, conjectured, and contrived his 

way to a theoretical, mathematical, and impossible reconciliation of these two totally 

incompatible, irreconcilable and mutually irrelevant phenomena:  material relativity and 

the velocity of light. 

The first thing that Einstein needed to do for this attempted theoretical 

reconciliation of relativity and light was to somehow elevate the Galilean transformation 

equations and Lange’s abstract concept of Galileo’s Relativity to the level of 

fundamental laws of nature, which of course they are not.  This, in turn, would require 

an attempt by Einstein to characterize the limited sensory and empirical concept of 

20 This statement was, at best, hyperbole.  For example, Faraday’s law for the induction of a current dealt 
with relative motion, but not with the abstract motions of each material body or clocks.  Nor did 

Maxwell’s equations deal with clocks.  It also turns out that Einstein only invented his ad hoc, artificial and 

distorted concepts of “Relativistic Kinematics” in order to attempt to keep time intervals and lengths 

artificially and mathematically consistent with his two invalid fundamental postulates. (Chapter 28).
21 On the contrary, it turns out that insufficient consideration of such circumstances and such “difficulties” 
by Einstein and others lie at the root of the Special Theory of Relativity.  There were no real difficulties 

with electrodynamics (electricity) or EM radiation (light) that needed Einstein’s considerations. 
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Galileo’s Relativity (with its equivalent inertial motions) as the fundamental law of 

mechanics, which of course it is not.  On the contrary, Newton’s second law of motion is 

the fundamental law of mechanics.  Galileo’s Relativity only allows Newton’s second law 

to be described invariantly and demonstrated intuitively  (Chapter 5). 

The second thing Einstein would have to do for his attempted theoretical 

reconciliation would be to radically modify the concept of Galileo’s Relativity so that his 

first postulate (his expanded Principle of Relativity) could somehow appear to apply to 

the velocity of light.  Finally, Einstein would have to modify the Galilean transformation 

equations in order to eliminate the mathematical “difficulties” which they caused when 

he misapplied them to Maxwell’s constant transmission velocity of light at c.  In other 

words, in order to reverse or rectify his original blunder or misinterpretation concerning 

the velocity of light (vis., that the constant transmission velocity of light at c had 

changed to c ± v), Einstein would have to (step-by-step) conjecture, rationalize, 

contrive, attempt to justify and defend his radical new Principle of Relativity as being 

based on Galileo’s sensory and empirical concept of Relativity, inter alia, so that his 

Special Theory would not appear to be completely mathematical and ad hoc.22 

Einstein began this impossible and ludicrous process of theoretical reconciliation 

by asserting that “inertia” was the fundamental law of the classical mechanics of Galileo 

and Newton, which of course it is not for all of the reasons previously stated23  (Einstein, 

22 As we shall soon realize, these forced rationalizations are filled with false premises, strained logic, 

misstatements of fact, conjectures, contradictions, non-sequiturs, and the like.  Thus, the results are 

totally meaningless and invalid concepts. 
23 Inertial motion merely facilitated the intuitive descriptions and invariant understanding of Newton’s 

second law, and the intuitive applications of mechanics. 
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Relativity, p. 13).  Einstein’s basis for this first misassertion was yet another 

misstatement of fact:  that inertia provides the only “reference bodies or system of 

coordinates [which are] permissible in mechanics [for the purpose of] mechanical 

description”24  (Ibid).  The “reference bodies” that Einstein was referring to were those 

which exhibit a motion of “uniform translation”  (Ibid, p. 15).  In other words, they were 

the inertial bodies exhibiting uniform rectilinear motion in Galileo’s Relativity. 

Einstein, of course, should have asserted that inertial motion (uniform transitory 

velocity) was the fundamental basis for the concept of Galileo’s Relativity, not 

mechanics.25  Again, contrary to Einstein’s above assertions, the fundamental law of 

mechanics is Newton’s second law of motion, not inertia.  Why did Einstein misstate 

these simple facts? 26  The answer is:  because he needed to characterize the inertial 

motions of Galileo’s Relativity as a fundamental law of mechanics, so that he could later 

claim that Galileo’s Relativity had a broad application in physics (as we shall soon see).  

In this way, Einstein hoped to ultimately characterize and justify his radical and 

expanded mathematical version of relativity (which included the Lorentz transformation 

equations) as an empirical and fundamental law of physics. 

At this point in his process of attempting to rationalize, justify and defend his 

24 On the contrary, as we pointed out in Chapter 5, inertial motions only provide the most intuitive 
descriptions of accelerated motions (mechanics).  Descriptions of mechanical accelerations on bodies with 

other motions (such as a rotating disc, a herky-jerky train or a roller coaster) are also possible, especially 

with modern electronic technologies, albeit they were much more difficult in 1905.
25 Even Born, an ardent follower of Einstein, states that:  “The root of [Galileo’s Relativity] is clearly the 
law of inertia”  (Born, p. 69). 
26 This misstatement of fact was not an isolated occurrence.  Einstein’s Special Theory is filled with subtle 
misstatements of fact, non-sequiturs, false analogies, and other spurious attempts to make his theory 

appear empirical, logical and valid.  We shall continue to point them out as we proceed.
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first postulate, his Principle of Relativity, Einstein switched from the sensory and 

empirical concept of Galileo’s Relativity to Lange’s abstract concept of relativity and the 

Galilean transformations that described it.  He characterized their related system of 

coordinates as a “Galilean system of coordinates.”  Einstein defined this system as a 

“state of motion” relative to which the “law of inertia [and] the mechanical laws of 

Galilei-Newton hold good…”27  (Einstein, Relativity, pp. 14, 16).  Based on all of the 

above, Einstein took another incorrect and illogical step forward and asserted that:  

“[T]he laws of mechanics of Galilei-Newton can be regarded as valid only for a Galilean 

system of coordinates”28  (Ibid, p. 14).  This false limitation was of course a non 

sequitur.  The mechanics laws of Galileo and Newton are obviously also empirically and 

sensorally valid. 

Einstein then advanced a giant ad hoc step further in his arbitrary extrapolation 

and generalization of the material concept of relativity, with the following conjecture: 

If K and K' are two uniformly moving coordinate systems, “then natural 
phenomena run their course with respect to K' according to exactly the same 
general laws as with respect to K.  This statement is called the “principle of 
relativity” (in the restricted sense)”  (Einstein, Relativity, p. 16). 

This radical concept was substantially the same as Poincaré’s “principle of relativity” 

prior to 1904, since the term “natural phenomena” in Einstein’s above statement 

27 The correct statement should be something like this:  The empirical law of inertia only “mathematically” 
and inferentially holds good with respect to an abstract  “Galilean system of coordinates,” and Newton’s 

second law cannot mathematically be demonstrated to be mechanically covariant when abstractly 

translated by Galilean transformation equations. 
28 These last misstatements assert that Newton’s laws of motion are only valid with respect to 
mathematics and Cartesian coordinates.  Later, Einstein even contradicted such assertions in his General 

Theory, where he substituted curved Gaussian coordinates for the rectilinear Cartesian coordinates. 

(Chapter 40).
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referred not only to mechanics, but also to “electrodynamics and optics” as well29  

(Ibid).  At this point, both Einstein’s principle of relativity and Poincaré’s principle of 

relativity prior to April 1904 still referred to the Galilean transformations.30  But 

Einstein’s principle of relativity was “restricted” (in Einstein’s mind), because inter alia it 

still only applied to inertial motions31 and to the Galilean transformation equations.  

Both Poincaré’s and Einstein’s expanded material concepts of relativity were completely 

ad hoc, because there was (and remains) absolutely no logical or empirical evidence to 

support their generalizations to electrodynamics and optics (light).  Uniform motions of 

material bodies per se have absolutely nothing to do with non-material light  (Chapter 

23).  Einstein’s above conjecture concerning coordinates and all natural phenomena was 

yet another obvious non sequitur. 

According to Einstein, the “principle of relativity in the restricted sense” was 

accepted by the scientific community until the mathematical “difficulties” caused by 

applying its Galilean transformation equations to the velocity of light at c made it 

“evident that classical mechanics affords an insufficient foundation for the physical 

29 Einstein’s generalized application of Galileo’s Relativity concept to all “natural phenomena” was very 
similar to Poincaré’s 1904 generalized application of Galileo’s Relativity concept to all “laws of physical 

phenomena”  (Lagunov, p. 25).  The main difference was that Poincaré’s theory was theoretically based 

on failed light experiments, whereas Einstein’s theory was primarily based on speculation and 

mathematics. 
30 Poincaré did not change the Galilean transformations to the Lorentz transformations until after Lorentz 
published his April 1904 treatise which contained his Lorentz transformations  (see Chapter 16).  Einstein 

did not specifically and formally adopt the Lorentz transformations for his Special Theory until he 

supposedly derived them in Section 3 of his Special Theory. 
31 Einstein would not generalize his relativity theory to any type of motion (including accelerations), until 
late 1915 when he completed his General Theory of Relativity.
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description of all natural phenomena” 32  (Einstein, Relativity, p. 16). Einstein then 

asserted:  that because the laws of mechanics cannot describe the laws of 

electrodynamics, this caused “the question of the validity of the principle of 

relativity…[to become] ripe for discussion”  (Ibid).  This, of course, was yet another 

illogical non sequitur. 

At this juncture, Einstein attempted to defend the validity of “the principle of 

relativity in the restricted sense,” so that he could later change its Galilean 

transformation equations into his own Lorentz transformation equations.  With regard 

to this attempted defense, Einstein stated: 

“[T]here are two general facts [arguments] which at the outset speak very much 
in favour of the validity of the principle of relativity”  (Einstein, Relativity, p. 16). 

Einstein’s first argument was that the principle of relativity (in the restricted 

sense) is a very broad principle of nature: 

“Even though classical mechanics does not supply us with a sufficiently broad 
basis for the theoretical presentation of all physical phenomena, still we must 
grant it a considerable measure of “truth,” since it supplies us with the actual 
motions of the heavenly bodies with a delicacy of detail little short of wonderful.  
The principle of relativity must therefore apply with great accuracy in the 
domain of mechanics”  (Einstein, Relativity, pp. 16 – 17). 

On the contrary, the fact that Newton’s three laws of motion (classical mechanics) in 

conjunction with Newton’s law of gravitational attraction results in the motions of 

celestial bodies has absolutely nothing to do with Galileo’s Relativity or any other 

version of material relativity.  Therefore, the last sentence of the above quote was not 

32 Here, again, Einstein is generalizing his assertion that “classical mechanics affords an insufficient 

foundation,” rather than the much more correct but much narrower statement that “Galileo’s Relativity 

and the Galilean transformation equations afford an insufficient foundation.” 
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only a meaningless conjecture and misstatement of fact; it was yet another incorrect 

and misleading non sequitur as well. 

Based on such last sentence, Einstein then illogically concluded and implied that 

material relativity was a principle of such broad generality that it should apply with 

exactness to many phenomena, including light.  He then conjectured: 

“But that a principle of such broad generality should hold with such exactness in 
one domain of phenomena [celestial mechanics], and yet should be invalid for 
another [the velocity of light at c], is a priori not very probable”  (Ibid, p. 17). 

Unless Einstein could somehow convince the reader that the above analogy and 

argument was true, his generalized principle of relativity and with it his entire Special 

Theory would fall apart.  But wait a minute.  We cannot let Einstein get away with those 

non sequiturs and phony arguments.  Einstein’s above false analogy and illogical 

argument are like saying:  the principle of atoms must apply with great accuracy to the 

domain of matter.  But that a principle of such broad generality (vis. atoms) should hold 

with such exactness in one domain (i.e. matter) and should be invalid for another (i.e. 

the non-atomic domain of light and EM radiation) is a priori not very probable. 33 

In Chapter 23 we demonstrated that the material concept of Galileo’s Relativity 

and electromagnetism (i.e. light) are completely different and incompatible phenomena 

of nature.  It is, therefore, not only highly probable but also obvious that the material 

principle of relativity should be invalid for the very different, incompatible and non-

material domain of light and electromagnetic radiation.  For this reason alone, Einstein’s 

generalized principle of relativity (which included EM and light) should have been 

33 In effect, Einstein was attempting to convince his readers that a desert is an ocean. 
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considered to be completely invalid, and he never should have proceeded with his 

Special Theory based on such a concocted generality of the limited concept as Galileo’s 

Relativity. 

Again, contrary to Einstein’s assertion, Galileo’s Relativity in its classical form is 

not a principle of broad generality.  Rather, it is a very narrow and limited principle 

which only demonstrates sensorialy that one cannot tell whether or not he is moving, 

and empirically that the magnitudes of the variables F = ma in Newton’s second law of 

motion (mechanics) are algebraically and mechanically covariant, and therefore that 

Newton’s second law invariantly works the same way on all spatially separated inertial 

bodies (frames)34 (Chapters 5, 13 and 14). 

There is no question that these facts, which Galileo’s Relativity demonstrates, 

are true.  But this is all that Galileo’s Relativity tells us.  Does the accuracy and limited 

applicability of Galileo’s Relativity to the domain of material bodies and terrestrial 

mechanics imply that it should also be applicable to other completely different non-

material phenomena, such as electrodynamics, optics and the constant velocity of light?  

The obvious answer is, “No.”  

Why should this very narrow and simplistic 17th century concept of the sensory 

equivalence of a particular state of motion of material bodies (vis. uniform rectilinear 

motion), which was used for the sole purpose of demonstrating the empirical 

34 As may have already become obvious, Einstein often referred to “Galileo’s Relativity,” or “Lange’s 
abstract version of Galileo’s Relativity,” or the Galilean transformations, or “Poincaré’s expanded concept 

of Galileo’s Relativity,” as the “principle of relativity” or the “principle of relativity in the restricted sense;” 

as if they are all the same concept  (Einstein, Relativity, pp. 15 – 18; 22 – 24).  He would also interchange 

some of these concepts with his expanded first postulate of Relativity, as if they were all the same 

concept. 
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equivalence of distantly separated material accelerations in order to confirm the 

invariance of Newton’s second law of motion, apply to any other “domain of 

phenomena?”  On its face, it certainly does not.  In fact, there is no empirical evidence 

that any version of Galileo’s Relativity should apply to any natural phenomena other 

than the terrestrial mechanics of material bodies.35 

Galileo’s Relativity in any form does not apply to the domain of gravity, because 

this phenomenon only deals with the accelerated (rather than the inertial) motions of 

material bodies.  Galileo’s Relativity in any form does not apply to the domain of 

thermodynamics, because the laws of thermodynamics essentially remain the same on 

any material body, regardless of its particular state of motion.  The same could be said 

of the domain of chemistry, biology, nuclear physics, and many other domains of 

science as well.   

Why then did anyone think that Galileo’s Relativity in any form might apply to 

the domain of electromagnetic waves, optics and the velocity of light?  The answer 

might lie in the fact that EM rays and light move or propagate from one material body to 

another.  For centuries, scientists had treated anything that moves in the same way.  So 

why not attempt to apply Galileo’s Relativity in some form to a “moving” ray of light?  

We have already discovered why not in Chapter 23.  The two phenomena are 

completely different, incompatible, and irreconcilable. 

For all of the above reasons, none of Einstein’s above definitions, analogies and 

35 Galileo’s Relativity was also neither relevant to the Galilean transformations nor to the velocity of light 

for all of the reasons mentioned in Chapters 13 and 14. 
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arguments is the least bit persuasive as a rationale or justification for the application of 

his ad hoc principle of relativity with respect to light or its velocities.  Einstein’s 

postulate of relativity remains completely artificial and empirically invalid.  It was never 

anything but an unconvincing and contrived ad hoc concept.  As a foundational 

postulate, it becomes another false premise for his Special Theory. 

Einstein also advanced a second argument in favor of the broad applicability of 

the principle of relativity (in the restricted sense) to all natural phenomena.  It was the 

empirical equivalence of all terrestrial inertial motions, regardless of their direction 

through space.  In other words, the quasi-inertial motion of the Earth in its orbit around 

the Sun in many different directions does not appear to affect or change the laws of 

nature on the Earth  (Einstein, Relativity, pp. 17 – 18).  Einstein called this physical 

equivalence of all directions in space, the “principle of relativity with respect to 

direction,” or the “relativity of direction” for short36  (Einstein, 1922 [“The Meaning of 

Relativity,” Princeton, 1988, pp. 24 – 25]). 

This directional equivalence of all inertial motions through space, may be valid; 

but it has almost nothing to do with Galileo’s Relativity…the sensory equivalence of all 

inertial bodies for the purpose of demonstrating the perceived equivalence of 

accelerations on them and thus empirically confirming the invariance of Newton’s 

second law of motion.  Nor does it have anything to do with the constant transmission 

of non-material light in any direction of empty space.  For these reasons, Einstein’s 

36 This concept was similar to Einstein’s basic assumption that space is isotropic (the same in all 

directions), only repackaged with a different name (see Chapter 20). 
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concept of the “relativity of direction” is not at all persuasive as a rationale for the 

broad application and validity of his principle of relativity (in the restricted sense) with 

respect to light.37 

Smolin suggested a fourth argument that Einstein might have used to rationalize 

that Galileo’s Relativity should apply to light.  Einstein started out with Galileo’s concept 

of the sensory equivalence of the motion of inertial bodies, which states that an 

observer “cannot distinguish motion with a constant speed and direction from rest…As 

long as there is no acceleration, you cannot feel your own motion”  (Smolin, p. 219). 

“[A mathematical] way to express this is that there is no preferred observer 
and no preferred frame of reference:38  As long as acceleration is absent, one 
observer is as good as another”  (Ibid). 

The fallacy in this mathematical analogy is, of course, its incorrect conclusion.  

The conclusion should be that “one inertial observer’s sense or illusion of rest is as good 

as another inertial observer’s sense or illusion of rest.”  An illusion of rest can result in 

the equivalence or relativity of accelerated motions on different inertial bodies.  

However, what relevance does an observer’s physical illusion of rest have with respect 

to the velocity of a light ray that propagates through an inertial frame?  Absolutely 

none! 

37 As a third possible argument, Einstein also asserted that his expanded principle of relativity “appeals so 
convincingly to the intellect because it is so natural and simple”  (Einstein, Relativity, p. 23).  But Einstein’s 

first postulate of relativity is not at all simple, nor natural, nor does it appeal convincingly to the intellect, 

and none of these ideas are a valid reason to apply a material principle to anything non-material. 
38 This statement is not exactly correct.  Lorentz, Poincaré and Einstein all appeared to make inertial 
reference frames a preferred frame of reference, because only relative to them are all physical laws of 

nature (including light) the same within the context of their theories.  Thus, Einstein theoretically 

exchanged one preferred reference frame (ether) for another preferred reference frame (inertial motion).
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Nevertheless, Einstein might have asserted that a consequence of this false 

analogy (that one observer is as good as another) “is that the speed of light must be 

considered a constant, independent of the motion of the light source or the observer.  

No matter how we are [inertially] moving relative to each other, you and I will attribute 

exactly the same speed to a photon.  This is the basis of Einstein’s special theory of 

relativity”39  (Smolin, p. 219).  The major fallacy with this false analogy and 

consequence is that it is not correct.  The speed of a propagating photon of light (even 

if it could be measured) is not independent of the different inertial velocity v of each 

inertial observer which will result in different values of c – v or c + v relative to the 

photon, depending upon the directions of such relative velocities40  (Chapter 21). 

As should be patently obvious by now, Einstein’s attempt to extrapolate and 

generalize any form of the material concept of Galileo’s Relativity in order to apply to 

the non-material phenomena of electromagnetic waves (i.e. light), or to characterize 

any version of Galileo’s Relativity as a broad fundamental law of nature that applies to 

many phenomena other than mechanics, is doomed to failure.  For this reason alone, 

Einstein’s radical first fundamental postulate, his Principle of Relativity, which 

theoretically applied to light, was ad hoc, invalid, meaningless, irrelevant and 

irreconcilable to anything, and especially to the velocity of light at c.  Also for these 

reasons, Special Relativity has no empirical foundation. 

39 By now we have many scientists telling us many different assumed basis or reasons why Einstein 

invented his Special Theory.  So we can generalize:  One of these different conjectured reasons is as good 

(or as bad) as another. 
40 Of course, the transmission velocity of the photon will remain the same relative to its medium of a 

vacuum, but this is not what Einstein and Smolin were talking about.
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Einstein needed further illogical rationalizations, strained analogies and 

conjectures in order to attempt to justify changing the Galilean transformations into the 

Lorentz transformations.  This he would attempt to achieve with his artificial concepts of 

“Simultaneity” and “Common Time” (Chapter 25), with his concepts of the “Relativity of 

Simultaneity” and the “Relativity of Distance” (Chapter 26), and with his so-called 

“derivation” of the Lorentz transformations based on his two fundamental postulates 

(Chapter 27). 

C. Einstein’s 1914 definition of his Principle of Relativity

On 26 April 1914, Einstein published a short article in a German language 

newspaper, entitled:  “On the Principle of Relativity.”  He described the principle of 

relativity “in a general fashion as:  ‘the laws of nature perceived by an observer are 

independent of his state of motion’”  (Einstein, 1914 [Collected Papers, Princeton, Vol. 

6, p. 3]). 

The two paragraphs that followed the above definition in such article reveal in 

very simple and straightforward language, Einstein’s misinterpretation of the constant 

velocity of light at c, the resulting “difficulties” which he imagined, and the impossible 

concept that his theory and principle of relativity was attempting to achieve.  Such 

paragraphs are as follows: 

“The phenomena of the optics of moving bodies lead to the interpretation that 
light in empty space always propagates with the same velocity, irrespective of 
the state of motion of the light source.  Yet this result seems to be in 
contradiction with the aforementioned principle of relativity.  After all, when a 
beam of light travels with a stated velocity relative to one observer, then—so it 
seems—a second observer who is himself traveling in the direction of the 
propagation of the light beam should find the light beam propagating at a lesser 
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velocity than the first observer does.  If this were really true, then the law of light 
propagation in vacuum would not be the same for two observers who are in 
relative, uniform motion to each other—in contradiction to the principle of 
relativity stated above. 

“This is where the theory of relativity comes in.  This theory shows that the law 
of constancy of light propagation in vacuum can be satisfied simultaneously for 
two observers, in relative motion to each other, such that the same beam of 
light shows the same velocity to both of them”41  (Ibid, pp. 3 – 4). 

The answers to the above paradoxes are at least fivefold:  1) Einstein’s principle 

of relativity is not correct;  2) the light beam is propagating at a lesser velocity relative to 

the observer who is moving away from it (Chapter 21);  3) there is no constant law of 

light propagation at c relative to linearly moving observers (Chapter 21);  4) the constant 

velocity of a light beam at c only applies to its transmission velocity relative to its 

medium of a vacuum, not to linearly moving bodies or observers (Chapter 6A); and  5) 

algebraically and simultaneously satisfying the constant propagation velocity of c for the 

same light beam with respect to two inertial observers in linear motion relative to each 

other is a physical and empirical impossibility (Chapter 21). 

D. The Many Different Versions of Relativity

In classical physics (that is physics before Einstein’s 1905 Special Theory), the 

word “relativity” was not generally in use.  When it was used, it could have meant that 

most things in nature are not absolute, but rather have to do with relationships that we 

can perceive or observe with our senses.  It could have meant “equivalence.”  It could 

have referred to different perceptions and different coordinate measurements of the 

41 Einstein mathematically accomplished this impossible simultaneous task with his Lorentz 

transformations, the result of which he called:  covariance  (see Chapter 27). 
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same event.  It could have referred to Galileo’s and Newton’s mechanics concept of 

relativity.  It also could have referred to the concept of relative motions, which was a 

hot topic for physicists and mathematicians between 1885 and 1904  (Poincaré, 1902, 

pp. 90, 111 – 112, 243 – 244).  By early 1905, it could even have meant Lorentz’s April 

1904 relativistic theories or Poincaré’s generalization of Galileo’s Relativity to include 

electrodynamics and optics.  The point is, the word “relativity” never had a well defined 

meaning. 

Before we proceed further, we should pause and distinguish between the 

various forms and versions of relativity that are being discussed in this treatise  (Memo 

24.3).  First, there was “relative motion.”  In 1687, Newton stated that:  “Relative 

motion is the translation from one relative place to another…”42  (Newton, Principia, 

Definitions [Motte, p. 6]).  In 1902, Poincaré stated:  “[T]here is no absolute space, and 

we only conceive of relative motion…”43  (Poincaré, 1902, p. 90).  Later, Einstein agreed 

and correctly stated that “[E]very motion must be considered only as a relative motion” 

(Einstein, Relativity, p. 67).  If we are only trying to detect or describe relative motion it 

is immaterial whether we “choose the carriage or the embankment as the reference 

body,” since neither is unique  (Ibid, pp. 67 – 68).  The observer on each body “has the 

same right…to say that he is at rest and the other is moving”44  (Dingle, 1972, p. 139).  

42 Newton further stated that:  “instead of absolute places and motions, we use relative ones…”  (Newton, 
Principia, Definitions [Motte, p. 8]). 
43 Poincaré also stated that:  “The velocity of a body depends only on its position and that of neighboring 
bodies…”  (Poincaré, 1902, p. 93).  Chapter VII of Poincaré’s 1902 book was entitled, “Relative and 

absolute motion”  (Ibid, pp. 111 – 122). 
44 For example, “The carriage may be at rest and the embankment may be moving.  The observer on the 
carriage might say, “Hi, guard, does Manchester stop at this train’”  (Dingle, 1972, p. 140)?
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Relative motion was an empirical concept. 

Second, there was Galileo’s Relativity, the sensory equivalence (relativity) of all 

material bodies that are moving (translating) inertially or uniformly in a straight line, for 

the purposes of  1) demonstrating that each inertial body provides an illusion of rest,  2) 

that an observer on each body cannot tell whether he is moving or at rest, and  3) of 

empirically demonstrating that the accelerated motions on each spatially separated 

inertial body are physically and mechanically covariant, and thus also empirically 

demonstrating the invariance of Newton’s second law of motion  (Chapter 5).   

Third, there was Lange’s 1885 abstract model of relative motion with two inertial 

frames of reference theoretically in relative translatory motion  (Chapter 13).  This 

model later became an abstract mathematical version of Galileo’s Relativity when the 

so-called Galilean transformation equations were added to it  (Chapter 14).  We call this 

combined version “Galilean Translational Relativity.”  This abstract and mathematical 

version of Galileo’s Relativity was later adopted by Lorentz and Einstein for purposes of 

their own abstract mathematical versions of relativity. 

Fourth, in 1904, Poincaré generalized all of such prior concepts of material 

relativity to include “all natural phenomena.”  He wrote: 

“The principle of relativity, according to which the laws of physical phenomena 
should be the same, whether to an observer fixed, or for an observer carried 
along in a uniform motion of translation…”  (Lagunov, p. 25). 

“Poincaré’s generalized principle of relativity” prior to April 1904 is what Einstein later 

referred to as “the principle of relativity (in the restricted sense)”  (Einstein, Relativity, p. 

16).  It theoretically applied to electrodynamics and optics as well as mechanics.  After 
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April 1904, Poincaré’s principle of relativity had the Lorentz transformation equations 

embedded in it  (Chapter 16).  It was this latter version that Einstein copied in 1905 for 

his Special Theory, sans ether. 

Fifth, in the late spring of 1904, Lorentz adopted Lange’s abstract model of 

relativity and Poincaré’s principle of relativity for his own 1904 relativistic contraction of 

matter theory.  He then substituted his Lorentz transformation equations for the 

Galilean transformation equations and added his own modified concept of local time  

(Chapter 16).  Again, this would be the mathematical model that Einstein would adopt 

for his 1905 Special Theory. 

Sixth, there was Einstein’s 1905 expanded “Principle of Relativity” (his first 

fundamental postulate), which asserts that:  “[T]he same laws of electrodynamics and 

optics will be valid for all frames of reference for which the equations of mechanics 

holds good”  (Einstein, 1905d [Dover, 1952, pp. 37 – 38]).  As previously mentioned, 

Einstein’s Special Theory implies that the ‘equations of mechanics’ in his first postulate 

must be the Lorentz transformation equations.45  In his 1916 book, Relativity, Einstein 

summed up what he meant mathematically by his expanded Principle of Relativity. 

“Every general law of nature must be so constituted that it is transformed into a 
law of exactly the same form when, instead of the space-time variables x, y, z, t 
of the original co-ordinate we introduce new space-time variables x', y', z', t' of a 
co-ordinate system K'.  In this connection the relation between the ordinary and 
the accented magnitudes is given by the Lorentz transformation.  Or in brief:  
General laws of nature are co-variant with respect to Lorentz transformations.  
This is a definite mathematical condition that the theory of relativity demands of 
a natural law…”  (Einstein, Relativity, pp. 47 – 48). 

45 For this reason, except for ether, it was identical to Poincaré’s principle of relativity after April, 1904. 
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These radical versions of relativity have been described in detail in Chapters 20E and 24 

of this treatise.   

Seventh, there was Einstein’s complete Special Theory of Relativity which adopts 

Lange’s abstract model of relativity, some concepts of Galilean Translational Relativity, 

many of Lorentz’s 1904 mathematical concepts and Poincaré’s generalized principle of 

relativity after April 1904  (Part II of this treatise).  It also invents an arbitrary concept of 

“common time” (Chapter 25) and theoretically applies the Lorentz transformation 

equations to the propagation velocity of light at c relative to linearly moving bodies in 

order to make Einstein’s expanded “Principle of Relativity” and the rest of his Special 

Theory relativistic concepts and consequences mathematically consistent with his 

artificial second postulate for the absolute propagation velocity of light at c (Einstein, 

Relativity, pp. 37 – 65).   

Eighth, in 1907 and 1908, there was Minkowski’s ad hoc mathematical and 

geometrical concept of “Spacetime,” which was based on Lorentz’s and Einstein’s 

relativistic theories and which we shall discuss in Chapter 33.  In 1915 – 1916, there was 

also Einstein’s ad hoc General Theory of Relativity (his elaborately contrived theory of a 

radical new type of gravity called “curved spacetime”), which inter alia contradicts 

Special Relativity and was also totally unnecessary and meaningless  (see Chapter 40).   

Finally, we have the author’s “Universal Principle,” which we briefly described in 

Chapter 18. 

All of the relativistic concepts that were invented after the first two empirical 

concepts (relative motion and Galileo’s Relativity) were theoretical modifications and 
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mathematical extrapolations of the first two.  However, these later versions were all 

abstract and mathematical, rather than sensory and empirical.  Again, for a shorter 

comparative list of all the above concepts of relativity, see Memo 24.3.  

____________ o ____________ 

The basic questions presented by Chapter 23 and Chapter 24 were twofold: 

1) What relevance (if any) do material concepts and conventions, the relative inertial

motions of material objects, and the limited material concept of Galileo’s Relativity have 

with respect to the velocity of non-material radiation (light)?  2) What relevance and 

validity (if any) did Einstein’s attempted justification of material relativity and his first 

fundamental postulate (his radical and expanded Principle of Relativity) have with 

respect to the velocity of non-material radiation (light)?  The answer to both questions 

is:  None. 

The principle of relativity for mechanics states that the mechanical laws of 

nature are the same for all observers who are in a state of inertial motion relative to one 

another.  This principle is true, but it is only the most obvious and intuitive example of 

nature.  It immediately begs the question:  Are the natural laws of mechanics different 

for observers who are in other states of motion (such as accelerated motion or arbitrary 

motion) relative to one another? 

We now know, based on modern technology and techniques of measurement 

(such as lasers, television, space ships, particle accelerators, precision telescopes, 

electronic sensors, digital computers, sophisticated software programs, and the like) 
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that the answer to the above question is in the negative.  The laws of mechanics are the 

same for all observers no matter what their position, time or state of motion might be.46 

In this treatise we have demonstrated and will continue to demonstrate that the 

same is also true with respect to the empirical laws of electromechanics, optics and 

light.  Thus we must assume that all of the other laws of nature, such as 

thermodynamics, gravity, nuclear physics, astronomy, quantum mechanics, particle 

physics, and cosmology, must also be the same for all observers regardless of their 

position, time or state of motion, and regardless of Special Relativity.47  Only if and 

when we have clear and convincing empirical evidence to the contrary should we 

contemplate modifying these assumptions. 

46 Whether or not one can detect the motion of the Earth through space by observing a mechanical 

experiment on Earth is irrelevant to this principle. 
47 In the chapters to follow (and in other treatises to follow) we will further demonstrate the validity of 

this assumption. 
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1 sec 1 sec

Position 1 Position 2

carriages and surface of Earth (inertial motions)a = F/m a = F/m
Galileo’s Relativity:  The variable magnitudes of acceleration in two different mechanics experiments are mechanically covariant  (algebraically 
the same in a vacuum, a = F/m) so that Newton’s second law F = ma is empirically invariant in each inertial frame.  The different uniform  velocities 
of the carriage at position 1 and at position 2 are irrelevant to such results.  (Chapter 5)  On the other hand, both of such material experiments 
are irrelevant to the transmission velocity of the light ray relative to its medium of air or a vacuum.
Galilean Translational Relativity:  Galilean transformation equations mathematically translate one mechanics experiment at position 1 to position 
2, and vice-versa,  so that the coordinate measurements at each position are the same for each observer, ± vt.  (see Chapter 14 & Figure 24.2)

v2

A.

B.

x z

vlight ray at 75% of c
bulletmedium:  water at rest in tube

tube, water & surface of Earth (inertial motion)

Velocity of light in a material medium:  The light ray constantly transmits at velocity 75% of c relative to the material medium of water at both point 
x and point z.  But, between both point x and point z the light ray is propagating over the changing distance xz toward the bullet at velocity 75% 
of c minus  v (v = the relative velocity of the bullet moving away from the light ray).  There are no coordinate measurements, reference frames 
or transformation equations. The relative velocities of the light ray and the bullet are the only results. The inertial motion  is irrelevant to such 
results.  

C.

x z

vlight ray at  c
bulletmedium:  vacuum or empty space in tube

tube arbitrarily moving up and down in empty space (not inertial motion)

Velocity of light in a vacuum:  The light ray constantly transmits at velocity c relative to the medium of empty space at both point x and point z. 
But, between both point x and point z the light ray propagates over the distance xz toward the bullet at velocity c + v (v = the relative velocity of 
the bullet moving toward the light ray).  There are no coordinate measurements, reference frames or transformation equations. The facts  1) that 
the motion of the material tube is not inertial and  2) that the medium is not material, are irrelevant to the results.  The only result is a relative 
velocity:  c + v.

Figure 24.1
The constant transmission velocity of light at c relative to its medium, and the relative propagation velocities of 
light with respect to linearly moving bodies (c ± v), are irrelevant with respect to the concept of inertial motions 
and have absolutely nothing to do with Galileo’s Relativity, nor with coordinate measurements of the same 
mechanics experiment between different inertial reference frames (Galilean Translational Relativity).

v1

c

c

c -light ray

vt = distance

medium: air



A. A man accelerates the ball in stationary frame I, and such resulting acceleration (a¢) will always be measured by both
observers using coordinates to have the same magnitude in inertial frame I and in relatively moving frame II, ± vt (their
distance apart). This result would conform to the translational or ‘carbon copy’ type of relativity produced by the Galilean
transformation equations, but it did not demonstrate the sensory equivalence of the two inertial frames, nor the empirical
magnitudes of mechanical covariance of variables F = ma, nor the invariance of Newton’s 2nd law in both reference
frames.  Therefore, such Galilean Translational Relativity was not a valid example of Galileo’s Relativity.

B. The velocity of a ray of light emitted in the stationary frame I was theoretically measured by both observers using
coordinates to be velocity c, but when translated to frame II by the Galilean transformation equations it was computed
by both observers to be velocity c - v with respect to the relatively moving frame II, because of the relative velocity v of
frame II. Therefore Einstein concluded that Maxwell’s law for the constant velocity of light at c was not invariant (constant)
in both frames I & II for both inertial observers.  This result violated Einstein’s ad hoc expanded ‘principle of relativity.’

C. Einstein misinterpreted the above results to mean that the Newtonian equation F = ma for mechanics was independent
of the inertial velocity v of the moving frame II, but that Maxwell’s equations which include the constant velocity of light
at c  were not independent of the inertial velocity of the moving frame II, and therefore that Maxwell’s equations were not
invariant in both frames. What could be the answer to this paradox? Einstein not only confused the concepts of the
constant transmission velocity of light at c relative to its medium with the variable velocity (c ± v) of a propagating light
ray relative to a linearly moving body (Chapter 21A), but he also confused the concepts of velocity dependence and
independence of physical phenomena (Figure 23.2) with the material concepts of ‘mechanics magnitude covariance’ and
‘physical law invariance’ (Galileo’s Relativity)

D. Einstein’s arbitrary mathematical answer to these confusions and paradoxes was to change the Galilean
transformations to the Lorentz transformations so that such variable velocity (c ±  v) of a propagating light ray would
always mathematically remain velocity c (velocity magnitude independent and physical law invariant) in both frames. The
real answers are contained in our Chapters 21, 22 & 23 and the Preamble. The propagation velocity of a light ray relative
to linearly moving bodies is always a relative quantity (therefore it is always velocity dependent), whereas the constant
transmission velocity of light at c relative to its medium is always velocity independent and invariant everywhere.

Figure 24.2  Einstein’s Attempt to Reconcile Galileo’s Relativity and Galilean 
Translational Relativity with the Constant Velocity of Light at c

I. II.

v
c - vc light ray

vt = distance apart

a a'



MEMO 24.3   
The Various Different Concepts and Definitions of ‘Relativity’ 

Relative Motions:  All motions are relative.  (Einstein, Relativity, p. 67) 

Galileo’s Relativity: Equivalent inertial motions of a material body permit empirically 
covariant mechanical accelerations on it and a sense of rest for an observer on such body, so 
that the state of motion of the body cannot be detected by such observer.  (Chapter 5) 

Lange’s Relativity:  Relative inertial motions can theoretically exist between two different 
abstract frames of reference (coordinate systems).  (Chapter 13) 

Galilean Translational Relativity:  One-to-one Galilean transformation equations mathematically 
translate a theoretical mechanics experiment and its accelerations from one frame of reference 
(coordinate system) to another, and they describe and measure such acceleration with 
coordinates as viewed by an observer in each spatially separated inertial reference frame.  
(Chapter 14)  This mathematical ‘carbon copy’ type of relativity is sometimes misdescribed as 
‘Galilean Relativity.’ 

Lorentz’s Relativity:  Space and time coordinates are transformed between inertial reference 
frames by radical Lorentz transformation equations in such a way that any relative velocity is 
eliminated and a theoretical velocity dependent contraction of matter is mathematically 
produced relative to the stationary ether.  (Chapter 16) 

Poincaré’s Principle of Relativity:  The laws of physics should be the same for an observer 
absolutely at rest in the stationary ether or for an observer moving in uniform translation 
relative to the stationary ether, so that either observer would have no way to detect from such 
laws whether or not he is moving relative to the stationary ether.  The Lorentz transformation 
equations mathematically described Poincaré’s Principle of Relativity and were embedded in 
Poincaré’s Principle of Relativity.  (Chapter 16) 

Einstein’s Principle of Relativity:  The laws of physics are mathematically covariant (they have 
the same algebraic form) in all inertial reference frames (coordinate systems) that are related 
by Lorentz transformation equations, and thus such laws are invariant with respect to Lorentz 
transformations.  (Einstein, Relativity, pp. 47, 48; Chapters 20E, 24 and 27) 

Einstein’s Special Theory of Relativity:  (Einstein, 1905d [Dover, 1952, pp. 37 – 65]; and part II of 
this treatise) 

Minkowski’s Space-time:  Minkowski’s ad hoc mathematical and geometrical theory of space 
and time, which used Einstein’s and Lorentz’s theories as its models.  (Minkowski, 1908 [Dover, 
1952, pp. 75 – 91]; our Chapter 33) 

Einstein’s General Theory of Relativity:  Einstein’s ad hoc theory of gravity, curved space-time, 
and his application of accelerated motions to light.  (Einstein, 1916 [Dover, 1952, pp. 111 – 
164]; our Chapter 40) 

The Universal Principle:  The laws of nature are the same with respect to any material body or 
observer, regardless of its position, time or states of motion.  (Chapter 18) 



Chapter 25 

FLAWED CONCEPTS OF SIMULTANEITY & COMMON TIME 

Einstein’s contrived concepts of “simultaneity,” “common time” and “proper 
time” were based upon his concept of a “synchronous mathematical time for 
each inertial system,” which empirically does not exist.  Thus, Einstein’s “common 
time” and “proper time,” artificially results in the same time for all spatially 
separated events and observers with synchronized clocks situated at different 
locations on an inertial system of coordinates or frame of reference.  These 
spurious concepts were applied by Einstein to distort measurements throughout 
his Special Theory in order to artificially eliminate time intervals, space intervals 
and relative motions, all in a failed attempt to achieve his primary relativistic 
goal of velocity dependent co-variant magnitudes for all physical phenomena, 
including the velocity of light at c. 

During the middle of May 1905, Einstein had a long discussion with his friend 

and colleague, Michele Besso, about the “difficulties” surrounding the velocity of light1  

(Folsing, p. 155).  The next day Einstein stated to Besso concerning such discussion: 

“Thank you.  I’ve completely solved the problem.  An analysis of the concept of 
time was my solution.  Time cannot be absolutely defined, and there is an 
inseparable relation between time and [the] signal velocity”2 (Ibid). 

Six weeks after his meeting with Besso, Einstein finished writing his Special Theory 

treatise and it was received by the publisher on June 30, 1905  (Ibid, p. 156). 

During such long discussion with Besso, Einstein must have come to grips with 

the fact that the real culprit that was causing the “difficulties” of c + v and c – v was the 

relative motion between the stationary embankment and the carriage moving linearly 

1 Seventeen years later, Einstein recalled that:  “We discussed every aspect of the problem”  (Folsing, p. 
155).  Of course, we now know from Chapters 21 and 22 that there were no real empirical difficulties 

concerning the velocity of light. 
2 Here Einstein meant that distant simultaneity cannot be absolutely defined by a human observer, 
because “There is an inseparable relation between time and [light] signal velocity.”  And he was right. 

However, later he contradicted himself and asserted that there was an “absolute mathematical distant 

simultaneity” for all observers with synchronized clocks on an inertial reference frame.  We will explain 

what all of this means later in this chapter.
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away at v.  The evening after such discussion Einstein must have realized that if he could 

mathematically negate the time interval (t') and the space interval (vt) described by the 

Galilean transformations, then he could eliminate the relative motion between the two 

inertial reference frames and with it the troublesome classical addition of velocities (c ± 

v) would also be eliminated.  This scenario could provide a solution for Einstein’s

mathematical “difficulties,” because then the velocity of light could algebraically remain 

a constant magnitude of c for all inertial frames and observers on such frame.  It turns 

out that his Special Theory, which he wrote during the next six weeks, mathematically 

accomplished this artificial solution, as we shall soon see in Chapters 25 through 29. 

Section 1 of Einstein’s 1905 Special Theory was primarily devoted to:  1) his 

definition of a synchronous mathematical time on a stationary system of Cartesian 

coordinates (frame of reference), and  2) his description of the constant velocity of light 

at c on such finite stationary system.  In the process, Einstein defined an absolute 

“common time” for all spatially separated observers with synchronous clocks situated 

on every inertial frame of reference.  By this method, Einstein artificially did away with 

time intervals between events and coordinate measurers (inertial observers) on such 

frame.  These spurious concepts of time would later distort all of Einstein’s coordinate 

measurements, because such distortions (i.e. contractions of distance and expansions of 

time) were necessary in order to construct his relativistic concepts and for his Special 

Theory as a whole to appear plausible. 

A. Time and Simultaneity

What do we normally mean by the word “time?”  According to the writings of 
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Ernst Mach in the late 19th century, “time” as an independent reality does not exist.  In 

other words, any concept of time is only an arbitrary convention or definition of 

convenience that serves to relate a sequence of events for an observer.  Poincaré 

agreed in 1898  (Jammer, 2006, pp. 96, 100, 101).   

The normal concept of “time” has at least three distinct meanings:  “instant,” 

“interval” and “eternity:” 

1. An “instant” can be defined as the moment in the “eternity” of the universe

that any light ray is emitted anywhere in the universe (a “light event”), or the 

moment that such light event is later perceived by a distant human observer.3 

2. An “interval” of time can then be defined as the duration between two light

events or two instants. 

3. We define “eternity” as the infinite duration and continuance of existence of

things in the universe. 

A clock is merely a convenient convention which humans use to identify an 

“instant,” or to measure an “interval” of time.  The algebraic symbol (t) can either be 

used to mean an instant (t) or an interval (such as ct or vt), but t2 – t1 only algebraically 

describes an interval  (Dingle, 1972, pp. 133 – 134).  An “event” is mathematically 

defined as “a point in space and a point in time together” 4 (Rohrlich, p. 5). 

3 It follows that any moment in the eternity of the universe is simultaneous for every observer located 
anywhere in the infinite universe.  But these simultaneous events that occur at such moment and at 

different places throughout the infinite universe are not perceived by spatially separated human 

observers to be simultaneous, because of the distance/time interval delay of each light signal that 

propagates from such distant light event through empty space at the finite velocity of c to the eye of the 

local human observer. 
4 “The eruption of a volcano is specified as an event when not only the location of the volcano is given 

but also the exact time of the eruption”  (Rohrlich, p. 65). 
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As we proceed through this and other chapters, it is important to distinguish the 

concepts of “simultaneity,” “sequence” and “causality” (cause and effect) from the 

above concepts of “time.”  “Simultaneous” normally means “at the same time”5 

(Goldberg, p. 113), or as Poincaré defined it:  when the order of two events may be 

interchanged6  (Poincaré, Measurement of Time, 1898 [Miller, p. 174]).  “As long as the 

two events [occur] at the same place there is no problem” (Goldberg, p. 110).  But when 

“two physical [events occur] far from one another,” the simultaneity of their times and 

the order (‘sequence’) of their causation or occurrence may not be obvious, and it may 

require considerable analysis and explanation7  (Poincaré, 1898 [Miller, p. 174]). 

It is also very important to realize and remember that everything we discuss in 

this chapter (including Einstein’s definitions of “simultaneity” and “time”) relates to 

Einstein’s contrived system of measurement.  He needed his specific system of 

measurement (with its specific, arbitrary and artificial definitions) in order to construct 

his Special Theory, its strange relativistic concepts, and its bizarre mathematical 

consequences.  All of this for one primary, unnecessary and impossible purpose:  to 

mathematically require that the velocity of light is measured by coordinates to be c 

simultaneously by every inertial observer in every inertial frame of reference  (Chapters 

21E, 21F and 24C). 

In 1905, in Section 1 of his Special Theory, Einstein attempted to define “time” in 

5 This definition of course begs the question:  what do we mean by “time”?  For example:  is it an 
empirically observed time or a mathematical time in the abstract? 
6 As we shall soon see, Einstein would give many different, strange, and non-intuitive meanings to the 
word “simultaneous,” in order to construct his Special Theory.
7 In the “analysis of two widely separated physical facts, the notion of causality, simultaneity and time 
[can sometimes become] intermingled”  Miller, p. 174). 
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terms of “simultaneity.”  However, in the process he defined, illustrated and 

commingled several very different concepts, including the following: 

1. “Actual Observed Distant Simultaneity” is the perception that two light events
occurred at the same instant by a human observer who is at the position of the
two light events or who is equidistant from them8  (Figure 25.1A).

2. “Apparent Distant Simultaneity” occurs where two distant light events occur
at different instants, but they are perceived by a local human observer to have
occurred simultaneously9  (Figure 25.1B).

3. “Absolute Mathematical Distant Simultaneity” is Einstein’s absolute and
generally meaningless definition for the coordinate measurement of the same
instant that two or more light events occur at different places (usually on a single
frame of reference), where synchronized “clocks at the respective places record
the same time for [such events]”10  (Resnick, 1968, p. 52; see Figure 25.1C).

In 1898, Poincaré referred to the concept of “actual observed distant 

simultaneity” as the psychological or “conscious” simultaneity of a human observer  

(Jammer, 2006, p. 100).  On the other hand, Einstein’s definition of “absolute 

mathematical distant simultaneity” had nothing to do with conscious or actual 

perceived simultaneity.  It only dealt with light events that abstractly occur at the same 

instant anywhere in the Cosmos, synchronized clocks at such events, inertial reference 

frames, coordinates and coordinate measurers (mis-characterized as “observers”)  

(Figure 25.1C).  In other words, Einstein’s coordinate definition of “absolute 

mathematical distant simultaneity” only deals with the same time or instant in the 

8 Any form of “actual simultaneity” could also be characterized as “absolute simultaneity.” 
9 This concept has also been mischaracterized as “relative simultaneity,” because the perceived actual 
simultaneity of such events is relative to the distance/time interval delay of c between the distant 

position of light emission and the local position of its perception by a local observer. 
10 This concept has also been characterized as “coordinate time”  (Jammer, 2006, p. 111).  Resnick 
concluded that:  “Events occurring at two different places in that frame must be called simultaneous.” 

(Resnick, 1968, p.52).  Later in this chapter we will demonstrate why this mathematical conclusion by 

Resnick is empirically invalid and generally meaningless for a human observer.
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abstract, rather than the normal concept of the instant of visual perception by a human 

observer.11 

Very importantly, it must be realized by the reader at this early juncture that 

Einstein’s various misleading concepts of simultaneity, of synchronization of clocks, and 

of time, only served to help him mathematically construct his contrived Special Theory, 

and to sufficiently confuse the reader into believing that his relativistic concepts might 

have some empirical merit.  However, such concepts have no real meaning for a human 

observer nor for empirical physics. 

Let us now begin to discuss:  1) whether any concept of simultaneity is a 

reasonable definition of “time” or even a logical or necessary benchmark from which to 

determine a sequence of events; 2) whether any form of simultaneity has any meaning 

for a human observer; and 3) why Einstein needed his mathematical or coordinate 

definition of simultaneity in order to construct his Special Theory. 

B. Apparent Distant Simultaneity and Actual Observed Distant Simultaneity

By 1905, Einstein and the entire scientific community knew that there was a

distance/time interval delay for the light signal transmitting at the finite velocity of 

300,000 km/s (c) from the distant position of emission of a light ray to the position of a 

local observer’s perception of such light ray.  This had been demonstrated by Römer in 

11 Even though three distant light events in Figure 25.1C are actually simultaneous or mathematically 

simultaneous, they could not be perceived by a distant human observer to be simultaneous, and such 

actual “apparent distant non-simultaneity” would have no meaning for a human observer. 
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1676, and confirmed by Bradley in 1728 12  (Figures 6.5, 6.6 and 7.5B).  Based upon this 

fact, Einstein is reputed to have stated in early 1905:  “Time cannot be absolutely 

defined, and there is an inseparable relation between time and the light signal”13 

(Einstein, Kyoto, 1922 [Physics Today, August 1982, p. 46]; Folsing, p. 155),   In effect, 

Einstein was asserting that the instant of occurrence of a distant light event empirically 

varies for all observers in the Universe, depending upon the distance/time interval delay 

of the light signal from the distant light event to each observer’s eyes, and such local 

observer’s understanding of the instant that such distant light event actually occurred 

(as related to his local Earth time).   

For example, each morning sunrise is an empirical light event for every observer 

on Earth.  But it takes a time interval of 8-1/3 minutes for light emitted by the Sun to 

propagate the 93 million miles of distance from the Sun to the Earth at c (300,000 

km/s).14  So the Sun physically rises well above the horizon of the Earth 8-1/3 minutes 

before the light emitted by the Sun begins to reach our eyes and we on Earth begin to 

observe the light event of sunrise  (Figure 25.2A).  Thus, no local Earth time can be 

assigned by an observer on Earth to such sunrise event, nor to the instant of such 

distant emission of light by the Sun, until after this distance/time interval of delay is 

12 This distance/time interval delay of c for a distant light event in the Solar System, and the instant of its 
perception by an observer on Earth, was implicit in Römer’s 1676 deductions concerning the finite 
velocity of light, and his delayed perceptions on Earth of the eclipses of Jupiter’s moon, Io  (Figure 6.5). 
13 This statement and others like it are often asserted as Einstein’s challenge to the validity of Newton’s 
1687 concept of absolute time, when the light signal was believed by most people to be instantaneous.  
On the contrary, by 1687 Newton knew of Römer’s observations and theory (see Chapter 6C), but he 
refrained from including Römer’s theory in the Principia because Bradley did not empirically confirm it 
until 1728 (the year after Newton’s death).  Nevertheless, Einstein was correct when he asserted that, 
“There is no universal ‘now’ as there was with Newton’s absolute time” in 1687  (Hoffmann, 1983, p. 101). 
14 We shall refer to this delay phenomenon of the light signal as the “distance/time interval delay of c .” 
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factored into such computation.15 Not until well after this 8-1/3 minute distance/time 

interval delay of c transpires, can we fully perceive and understand the sunrise event16  

(Figure 25.2B).   

It is obvious from the above example that the observer on Earth who is watching 

the event of a sunrise does not observe the light emitted by the Sun simultaneously with 

its actual emission 93 million miles away.  Nevertheless, such observer perceives and 

usually intuitively assumes that such distant light emission and his local observation 

thereof are simultaneous events.  This is a good example of “apparent distant 

simultaneity.”  (Figure 25.1B). 

Early in Section 1 of his Special Theory, Einstein correctly described this universal 

misperception of “apparent distant simultaneity,” with the following example: 

“We have to take into account that all our judgments in which time plays a part 
are always judgments of simultaneous events.17  If, for instance, I say, “That 
train arrives here at 7 o’clock,” I mean something like this:  “The pointing of the 
small hand of my watch to 7 and the arrival of the train are simultaneous 
events” 18  
(Einstein, 1905d [Dover, 1952, p. 39]). 

Thus where Einstein and his watch are in the immediate vicinity of a light event (the 

15 Likewise, each individual observer cannot determine, relate and assign a local Earth time to the instant 
that light was emitted by a distant light event vis., an exploding star:  i) until the light signal from such 

event, transmitting at the constant finite speed of 300,000 km/s, reaches such observer’s eye so that she 

can perceive it; and  ii) unless and until the distance interval and/or the time interval from such observer 

to such distant light event is determined and factored into the computation.
16 Rocket scientists, astronomers and mathematicians must consider these delayed perceptions when they

compute a trajectory to a distant planet. 
17 This is not really a correct statement.  In reality, our judgments normally concern apparently 
simultaneous distant events, such as an automobile passing us on the other side of the freeway or a 

distant jetliner entering a cloud. 
18  The “stationary system” on the Earth (the train station) in Einstein’s example was, of course, an inertial 

system in uniform rectilinear motion through space, where the observers, clocks and events all share the 

common motion of the Earth and are in somewhat close proximity to one another.   In effect, Einstein was 

describing the motions and the approximate common times of an observer and two events on an inertial 

reference frame (the Earth) in Galileo’s Relativity. 
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arrival of the train) so that the time indicated by the positions of the hands of his watch 

and the slightly distant light event (the arrival of the train) are capable of almost 

simultaneous observation,19 and all objects and observers are stationary (relatively at 

rest), then Einstein would assert that both events (the positions of the hands on his 

watch striking seven and the train’s arrival) are almost actually observed simultaneous 

events for the observer with the watch20  (Figures 25.1A and 25.3A).  In Special Relativity 

the above scenario (observing two events at the same instant) is sometimes referred to 

as “local simultaneity.”  (Jammer, 2006, p. 120). 

But, actually, the above events only occurred at approximately the same instant 

in time as perceived and evaluated by each human observer.  In a footnote, Einstein 

acknowledged that he chose to ignore the “inexactitude that lurks in the concept of 

simultaneity of two events at approximately the same place”  (Einstein, 1905d [Dover, 

1952, p. 39, footnote]).  This inexactitude occurs because of the distance/time interval 

delay of the light signal with a finite speed of c (300,000 km/s) from the position of the 

waiting observer (Einstein) and his clock relative to the position of the slightly distant 

arriving train21 (Figure 25.3A).  The fact that the clock of the waiting observer on the 

19 Later Einstein would assert that the simultaneous observation by two distant observers of the hands of 
two different synchronous clocks pointing to the same clock number is what he meant by a “simultaneous 

time” and “simultaneous events;” not that one observer would judge such distant events to occur at the 

same instant  (Einstein, Relativity, pp. 27 – 28).  Mathematically Einstein was correct, but empirically he 

was not correct  (Figure 25.1). 
20 “[I]n the remainder of the relativity paper Einstein used the term event to mean an occurrence at a 
particular position, measured relative to an inertial reference system by a rigid measuring rod, and whose 

time [proper time] was registered by a clock at that point”  (Miller, p. 182).  This may be a “mathematical 

event,” but it is not an empirical event.
21 Of course, such events are not rigorously or exactly simultaneous; they are only perceived to be 
simultaneous by the observer.  Even where two observers are standing one behind the other near to the 

arriving train, their perceptions of the time of arrival of the train are not exactly simultaneous, because of 

the slight difference in distance from each observer’s eyes to the train, and because of the slight 
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platform and the clock of the engineer on the train may be synchronized to exactly the 

same mathematical time does not make the train’s arrival and the passenger’s clock 

pointing to seven empirically or consciously simultaneous events for either observer. 

From the above discussion, one begins to realize that Einstein was going to co-

mingle several very different concepts of simultaneity in his Special Theory.22  For 

example, the “mathematical absolute simultaneity” of any two distant light events only 

refers to the abstract instant of their occurrence, regardless of any observation by a 

human observer.  Whereas, the empirical evaluation by a human observer as to whether 

two distant light events are actually or absolutely simultaneous must also consider the 

time interval from each distant occurrence to such observer’s eyes.  On the other hand, 

an observer’s evaluation that a nearby light event and a distant light event are actually 

simultaneous events is only an illusionary misassumption of “apparent distant 

simultaneity” that fails to consider the time interval for light to propagate from each 

light event to such observer’s eyes.23   

Uncountable light events occur every day at the same instant on Earth and 

throughout the universe.  Such absolute simultaneity can have meaning where two 

human observers are in very close proximity, such as where they simultaneously kiss 

difference in the distance/time interval delay of c relative to each pair of eyes.  On the other hand, such 
perception would be empirically simultaneous if such two observers were exactly equidistant from the 
train. 
22 Some of these concepts of simultaneity would be empirical with a human observer, some of these 
concepts would be mathematical with coordinates and/or a theoretical measurer, and some of these 
concepts would be totally false. 
23 Even where two observers are equidistant from a light event, they still may not evaluate such light 
event to be simultaneous.  This difference in evaluation can result from the relative linear motion of 
either the light event or the observer during the propagation of the light  (Figure 25.3B).  Our contrived 
example is similar to the contrived example that Einstein used to demonstrate his Relativity of 
Simultaneity concept  (Figure 26.3).
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each other or shake hands.  But for the most part there is no meaning for any human 

observer with respect to such absolute distant simultaneity.  In the real world, it is rare 

for observed distant events to occur simultaneously with any meaning for human 

observers.  It is even more unusual for distant simultaneous events (that could have 

meaning for humans) to have their actual distant simultaneity measured with precision 

by any human observer.  For example, it is rare indeed for a horse race to end in a dead 

heat as measured by a judge at the finish line, or for two equidistant supernovae to be 

observed and measured to have occurred at exactly the same instant.24  Except for 

timed events and certain laboratory or technical experiments, the concept of absolute 

simultaneity (in any form) is hardly a useful concept for physics, or a reliable benchmark 

from which to judge the local time for the instant of a distant light event or the 

sequence of any light events.25 

Why then did Einstein choose the symmetrical concept of “simultaneous 

events” as the benchmark for his definition of “time”?26  Resnick claimed that Einstein 

was attempting to create an unambiguous universal time scale, because the illusion of 

apparent distant simultaneity resulted in an invalid absolute time scale (t = t') for the 

measurement of all events.  In other words,  “That the same time scale [t' = t] applied 

24 Most likely such a simultaneous supernovae event has never been witnessed, nor may it ever be.  The 
only way that an observer could ever know whether such supernovae were actually simultaneous would 

be to empirically determine the exact distance/time interval delay of c from each distant supernova to his 

eye. 
25 If one uses the concept of the distance/time interval delay of c for the determination of the local instant 
of perception of distant light events and current technology to measure the distance, then any concept of 

simultaneity becomes superfluous even as a benchmark for such determination of time or sequence.
26 One reason, of course, was simply because it was symmetrical  (Jammer, 2006, pp. 115, 120, 125, 139, 
201 – 219). 
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to all inertial frames of reference was a basic [false] premise of Newtonian 

mechanics”27  (Resnick, 1968, p. 50).  Resnick also inferred that Einstein synchronized 

the clocks in a single frame of reference so that he could create an unambiguous time 

scale in that frame28  (Ibid).  In addition, Resnick implied that Einstein “set up a universal 

time scale”29 (Ibid, p. 50), because actual simultaneity was a relative concept30  (Ibid, 

pp. 53, 55). 

Contrary to Resnick’s dubious rationalizations and attempted justifications, the 

real reasons that Einstein chose simultaneity as the basis for his definition of time and 

for his synchronization of clocks on each inertial reference frame had nothing to do with 

simultaneity per se and very little to do with any time scale.  In reality, Einstein needed 

his concept of “absolute mathematical distant simultaneity” in order to theoretically 

create an artificial “common time” or a “simultaneous mathematical time” for all 

spatially separated coordinate points or coordinate measurers with synchronized clocks 

on any inertial frame, for two basic reasons that were fundamental to his Special 

27 Therefore, asserted Resnick, the time measurements for events in Newtonian mechanics were 
inaccurate, and, “We certainly shall not have a universal time scale if different inertial observers disagree 
as to whether two events are simultaneous”  (Resnick, 1968, p. 50). 
28 “We certainly cannot have observers in the same reference frame disagree on whether clocks are 
synchronized or not”  (Resnick, 1968, p. 51).  “Then we can set up time scales in exactly the same way in 
all inertial frames and compare what different observers have to say about the sequence of two events, A 
and B”  (Ibid, p. 51).   
29 This velocity dependent universal time scale was the Lorentz transformation equation for “local time:” 

𝑡′ = (𝑡 − (
𝑣

𝑐2) . 𝑥)/√(1 −
𝑣2

𝑐2)  (Einstein, Relativity, p. 37). 
30 Neffe in effect refuted all of the above dubious characterizations and rationalizations by Resnick by 
asserting that such ambiguities and differences in time and time scales “had been standard knowledge in 

physics for a long time prior to Einstein”  (Neffe, p. 129).  Miller went even further and stated that such 

known differences in the time of distant events were intentionally ignored by Poincaré and other 

mathematicians so that the definition of physical time in physics could “be expressed in a convenient and 

simple form,” i.e. the equation t' = t contained in the Galilean transformations  (Miller, p. 176).  Thus, 

Einstein’s criticism of the inexactitude of distant times contained in the Galilean transformation equation 

for time (t' = t) was not the great revelation for physics that Einstein and his followers claim it to be.
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Theory.  1)  In order to artificially eliminate time intervals on every inertial coordinate 

system (reference frame) moving at v so that he could claim that the velocity of light 

had the same temporal coordinate measurement of c for every spatially separated 

observer on each inertial reference frame (instead of c – v or c + v);31 and  2) as a 

stationary benchmark for time on one inertial reference frame so that observers with 

differently synchronized clocks on different inertial reference frames (coordinate 

systems) with different relative velocities would have asymmetrical and “non-

simultaneous” coordinate measurements for the time of a light event, and out-of-sync 

and “non-simultaneous” coordinate measurements for the distance (length) of an 

object, when measured between such reference frames.   

These distorted coordinate measurements between different reference frames 

were necessary for Einstein’s asymmetrical concepts of the “Relativity of Simultaneity” 

and the “Relativity of Length”  (Chapter 26).  These two asymmetrical and distorted 

concepts would then become the justification for Einstein’s adoption of the meaningless 

Lorentz transformation equations, which were the heart of his Special Theory  (Chapter 

27).  The Lorentz transformations in turn mathematically eliminated time intervals (t') 

and space intervals (vt) of different inertial reference frames, and thus their relative 

motions, so that the velocity of light could be simultaneously and algebraically covariant 

(a constant c) for all inertial observers. 

31 Without time intervals between coordinate points, the results of these artificial measurements would 
be the same as if time was t' = t and the velocity of light was instantaneous rather than finite  (Chapter 

21.E).  We will explain these distorted time measurements for the velocity of light in detail later in this

chapter.
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If Einstein had applied the normal empirical process for determining the local 

time of a distant light event for a local human observer, which we have previously 

described,32 there would have been:  1) no need for Einstein’s concepts of simultaneity, 

synchronous clocks, or common time, 2) no coordinate distortions between reference 

frames,  3) no concepts of  the “Relativity of Simultaneity” or the “Relativity of 

Distance,”  4) no Lorentz transformation equations,  5) no absolute (co-variant) 

propagation velocity of a light ray at c simultaneously for all inertial observers, and thus 

6) no Special Theory of Relativity.  It is just that simple.

It should begin to become obvious to the reader that Einstein’s strategy for his 

Special Theory was to assert one dubious concept (absolute mathematical distant 

simultaneity), that would rationalize a second artificial concept (mathematical distant 

simultaneity of synchronized clocks), that would support another invalid ad hoc concept 

(the Relativity of Simultaneity), that would justify another meaningless ad hoc concept 

(Lorentz transformations), that would mathematically confirm another impossible ad 

hoc concept (his absolute and simultaneous co-variant propagation velocity of light at c 

for all inertial observers), that would …well you get the idea.  However, since this 

relativistic “house of cards” (Figure 1.2) was not only based on many false premises and

other illogical false assertions, but was also ad hoc and unnecessary, it was inevitable 

that it would ultimately fall.33 

32 This normal process involves the empirical determination of the distance/time interval delay of velocity 

c from the position and instant of a distant light emission (event) to the eyes of the local human observer 

at the instant of his perception. 
33 Despite the many attempted rationalizations, misanalyses, conjectures, false confirmations, etc., of 

Einstein’s followers. 
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C. How did Einstein contrive his artificial and absolute coordinate definitions
of absolute mathematical distant simultaneity, synchronous or simultaneous
mathematical time, and the common time or the proper time of an inertial
reference frame?

First let us examine how Einstein constructed his mathematical “Definition of 

Simultaneity” in § 1 of his 1905 Special Theory.34  Einstein initially referred to an 

inertial frame of reference as a “system of coordinates in which the equations of 

Newtonian mechanics hold good…to the first approximation”35  (Einstein, 1905d 

[Dover, 1952, p. 38]).  Einstein called this reference frame the “stationary system” or 

the “system at rest.”  It was where observers (measurers), their clocks, and the body or 

point to be measured by Euclidean geometry, Cartesian coordinates and rigid rods 

were all relatively stationary in the same inertial frame of reference36  (Ibid).   Einstein 

then stated: 

“If we wish to describe the motion of a material point, we give the values of 
its co-ordinates as functions of the time”37  (Ibid, pp. 38 – 39). 

Thereafter Einstein defined “a time exclusively for the place where [a clock] is 

located"38  (Ibid, p. 39).  For example, if a light event (such as a flash of lightening) occurs 

at exactly the same location as observer A and her clock, then Einstein asserted that the 

34 In 1916, Einstein also contrived a somewhat different mathematical “definition of simultaneity,” which 
we shall discuss later in this chapter and in detail in Chapter 26.
35 It was “a coordinate system in which Newton’s First Law, the law of inertia, holds true”  (Jammer, 2006, 
p. 140).  Jammer also points out that Einstein’s 1905 paper “contains a logical paralogism, for it starts with

the premise of the validity of Newtonian mechanics and concludes with a refutation of it”  (Ibid, p. 141).

The footnote (“to the first approximation”) was added in 1923, because in Special Relativity the Galilean

transformations are only considered to be a first approximation of the relativistic Lorentz transformations

at low velocities  (Ibid, pp. 141, 142).
36 Resnick illustrated a framework of measuring rods and clocks that an observer (such as Einstein) might 
have used to determine the space-time coordinates of an event  (Figure 25.5B).
37 Einstein did the same thing when he wished to mathematically describe the propagation of a light ray. 
38 Remember that Einstein’s example of this “proper time” concept was where the hands of his watch 
pointing to 7 o’clock and the arrival of the train in the station were observed to be simultaneous events.
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time of the light event for observer A was indicated by the observed positions of the 

hands on her clock.  That is to say, the clock time indicated by the hands of her clock and 

the flash of lightning were locally observed to be simultaneous events for observer A39  

(Figure 25.4A).  But, asked Einstein, what if observer A had “to evaluate the times of 

events occurring at places remote from [her clock]” (Ibid)?  For example:  What if 

observer A had to evaluate the time of a different lightning flash which occurred at the 

distant location of observer B and his clock  (Figure 25.4B)? 

When the local observer has “to evaluate the times of events occurring at places 

remote from” his or her clock, then the distance/time interval delay of c becomes a 

factor in relating a local time of observation to the instant that such distant light event 

occurred.  As Einstein then pointed out, where lightning strikes at two distant locations 

(A and B) on a stationary railway embankment, we can establish an “A time” and a “B 

time” by the above method (vis. proximity of each lightning strike to each observer, the 

time indicated by the hands of each observer’s clock, and the local observations of the 

instant of such light events by observers located at A and at B).  But, cautioned Einstein, 

“[W]e have not defined a common ‘time’ for A and B” 40  (Einstein, 1905d [Dover, 1952, 

pp. 39, 40]). 

Why did Einstein even want to define a common time for A and B?  This common 

39 This concept is what Einstein and his followers would later call a “proper time.” 
40 In 1898, Poincaré had already anticipated and discussed in detail the problems of determining 
“simultaneity” and a “common time” for distant observers.  In 1898, Poincaré pointed out in his treatise 

on the Measurement of Time:  “Not only do we have no direct experience of the equality of two times, 

but we do not even have one for the simultaneity of two events occurring in different places”  (Folsing, p. 

175; Jammer, 2006, p. 100).  It is obvious that Einstein got the idea to define “time” in terms of 

“simultaneity” from Poincaré’s earlier writings. 

524 Chapter Twenty-Five



or synchronous time for two spatially separated human observers would be the same as 

the common or synchronous time contained in the Galilean transformation equations (t' 

= t).  It would be meaningless for either human observer as an empirical method to 

determine the local time for a distant light event on the other frame.  It would also 

result in the same concept as the universal absolute “now” time contained in Newton’s 

“absolute time,” which Einstein correctly asserted was invalid for precise 

measurements. 

Nevertheless, Einstein then attempted to define a “common time” for spatially 

separated observers A and B in such “stationary system.”  But first, asserted Einstein, we 

must “establish by definition that the ‘time’ required by light to travel from A to B 

equals the ‘time’ it requires to travel from B to A” (Ibid, p. 40).  “By definition,” Einstein 

meant that he would have to assume:  1) that space was isotropic and homogeneous 

(vis., the same in all directions and everywhere), 2) that the velocity of light was 

constant in all directions, and 3) that the geometry of space was Euclidean41  (Miller, pp. 

181, 183 – 184).   

Einstein then theoretically sent a light ray emitted from A at clock time tA which 

propagated towards B and then reflected from B at clock time tB and propagated back 

towards A and arrived at A again at clock time t'A
  (Figure 25.5A).  In Einstein’s own 

words:   

“Let a ray of light start at the time ‘A time’ tA from A towards B, let it at the ‘B 

41 These were substantially the same assumptions or conventions that Poincaré used for the same reasons 
in 1898  (Miller, pp. 175 – 176, 181).  Poincaré had adopted such conventions in order to avoid the vicious 

circle of defining the “velocity of light” with “time,” and defining “time” with the “velocity of light”  

(Jammer, 2006, pp. 101, 102).  It turns out that such time/space assumptions were also consequences of 

Einstein’s two fundamental postulates for Special Relativity  (Miller, pp. 183 - 184).  What a coincidence? 
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time’ tB be reflected at B in the direction of A, and arrive again at A at the time ‘A 
time’ t'A”  (Einstein, 1905d [Dover, 1952, p. 40]). 

Einstein then claimed that (in accordance with his definitions) “the two clocks 

synchronize if tB – tA = t'A – tB”42  (Ibid).  This equation, which describes the equivalent 

measurement of two time intervals by propagating light signals, is sometimes 

described as Einstein’s “synchrony equation”43  (Jammer, 2006, p. 118).  Einstein also 

assumed that “this definition of synchronism is free from contradictions, and possible 

for any number of points”44  (Ibid). 

According to Resnick, Einstein’s 1905 procedure for synchronizing distant clocks 

depended upon the following additional requirements: 

1. There must be a “measured distance [L] between the clocks…”

2. There must be an agreed upon procedure between observers “that A will turn
on his light source when his clock reads t = 0 and observer B will set his clock to t 
= L/c the instant he receives the signal” 45  (Resnick, 1968, p. 52).

42 Einstein was correct, where the distance to and fro is the same finite distance in a stationary system.  In 
this context, “time” means reading the “instant” of a light event (such as emission) as shown by the hands 

of both synchronized clocks, the clock at A and the clock at B  (Jammer, 2006, p. 111).  Einstein’s method 

of synchronizing clocks by light signals had also been previously anticipated, devised and published by 

Poincaré  (Folsing, p. 175; Jammer, 2006, pp. 104, 108).
43 Einstein’s “synchrony equation” was necessary for his Special Theory as a stationary algebraic 
benchmark for one reference frame, from which to compare two different algebraic time intervals for a 

relatively stationary inertial reference frame and a relatively moving inertial reference frame in his 

concept of the Relativity of Simultaneity  (Chapter 26A). 
44 Einstein then described how his definition of synchronism could be “possible for any number of points.”  
“1.  If the clock at B synchronizes with the clock at A, the clock at A synchronizes with the clock at B.   

2. If the clock at A synchronizes with the clock at B and also with the clock at C, the clocks at B and C also

synchronize with each other”  (Einstein, 1905d [Dover, 1952, p. 40]).  In effect, Einstein’s definition and

examples of synchronism were nothing more than spatially separated clock times in his concept of

“absolute mathematical distant simultaneity.”  (Figure 25.1C).  They are meaningless for a human

observer.
45 But, practically, how would the distance between clocks be precisely measured in 1905, especially in 
empty space?  Realistically, how long would it take for A to react, then for B to react and then for A to 

react?  Unless such reactions were instantaneous the results would be distorted or merely 

approximations.
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Neither Einstein’s synchrony equations nor his equation in § 1 for the to and fro velocity 

of light at c in a stationary system (2AB/t'A – tA = c) tells us the value of c nor the 

distance of A to B46  (Figure 25.5A).  However, we can now precisely measure these 

values, i.e. by laser beams sent from the Earth to the Moon and back, even without a 

clock and a man on the Moon to help us. 

Why did Einstein define the synchronization of two spatially separated identical 

clocks by an algebraic equation, where the clock time tB minus the clock time tA (one 

time interval of light propagation) equals the clock time t'A minus the clock time tB 

(another time interval of light propagation)?  He had already established by definition 

that such two time intervals were equal.  Also, why did he define equal time intervals in 

terms of a synchronous clock time at each point (light event)?  The answer is because 

Einstein needed to define time intervals in this abstract and imprecise manner in order 

to attempt to demonstrate his concept of the “Relativity of Simultaneity” in Section 2 of 

his Special Theory  (see our Chapter 26A). 

Toward the end of § 1, Einstein claimed that each distant light event (at A or at 

B) was now “simultaneous or synchronous” for both spatially separated observers (A

and B) who shared a common synchronous time on the same frame of reference.  In 

Einstein’s own words:   

“Thus with the help of certain imaginary physical experiments we have settled 
what is to be understood by synchronous stationary clocks located at different 
places, and have evidently obtained a definition of ‘simultaneous,’ or 
‘synchronous,’ and of ‘time.’  The ‘time’ of an event is that which is given 

46 Einstein’s equation (2AB /t'A – tA = c ) was also necessary as a benchmark from which to compare 

two different theoretical algebraic velocities for light in Einstein’s so-called proof of the Relativity of

Simultaneity  (Chapter 26A). 
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simultaneously with the event by a stationary clock located at the place of 
the event,47 this clock being synchronous, and indeed synchronous for all 
time determinations, with a specified stationary clock”48  (Einstein, 1905d 
[Dover, 1952, p. 40]). 

But we must ask:  How can the “time” of each sequential light event (emission, 

reflection and receipt) in Einstein’s above thought experiment (where tB – tA = t'A – tB) 

be both synchronous and/or simultaneous for each observer, A and B? 49 We only 

discover the answer to this clever paradox when we read Einstein’s 1916 book, 

Relativity.  By a “simultaneous” time of two distant sequential events, Einstein meant 

that the “position of the pointers” (hands) of each clock (A and B) are simultaneously 

pointing to the same number on the face of each spatially separated clock when the 

instant of each spatially separated event is determined50  (Einstein, Relativity, p. 28).  

He did not mean that the instant of occurrence of such spatially separated events was 

judged to be simultaneous by a distant observer.  Now we begin to understand why 

Einstein chose the reading of clock times as his definition or convention for the 

determination of the “time” (instant) of an event.51  Einstein’s rationale for the reading 

of the positions of hands of a clock was:  “in this manner a time-value is associated with 

47 This axiom is the basis for Einstein’s concept of ”proper time,” which we will discuss in detail in Chapter 
25D. 
48 This axiom is the original basis for Einstein’s concept of the “common proper time of all events on an 
inertial system.” 
49 The concepts of “synchrony” and “simultaneity” may both be symmetric, but they are certainly not 
identical  (Jammer, 2006, p. 115).
50 In other words, all that Einstein was really claiming was that such spatially separated clocks showed a 
synchronous time.  Was not this clever and misleading definition also devious? 
51 In Relativity, we also discover another artificial meaning for simultaneous time:  two light rays that 
require “the same time [interval] to traverse” equal distances may be considered to do so in simultaneous 

times  (Einstein, Relativity, p. 27).  Here “simultaneous” means “equal.”  In this regard, Einstein stated,  

“There is only one demand to be made of the definition of simultaneity, namely, that in every real case it 

must supply us with an empirical decision as to whether or not the conception that has to be defined is 

fulfilled”  (Ibid).  In effect, “the end justifies the means.”
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every event which is essentially capable of observation”  (Ibid). 

Jammer further explained the above ambiguous quotation by Einstein 

concerning a “synchronous time” and a “simultaneous time”: 

“The notions of simultaneity and of clock synchronization are intimately related, 
because spatially separated events are defined as simultaneous if and only if 
synchronized clocks at the locations of these events indicate the same readings 
when the events occur.  Hence every definition of clock synchronization is a 
definition of simultaneity and vice versa”  (Jammer, 2006, p. 120). 

What Einstein really defined and settled with his definition of simultaneous and 

synchronism is that in his theoretical system of measurement every spatially separated 

measurer at every point on a coordinate system (inertial reference frame) measures 

with his synchronous clock the same mathematical “synchronous time,” “simultaneous 

time” and “common time” for every spatially separated event on such frame.52  

Einstein made these facts very clear when (at the end of Section 1) he referred to these 

times as the “time of the [entire] stationary system” (frame of reference)  (Einstein, 

1905d [Dover,    1952,      p. 40])  .  Einstein also reiterated this concept in 1916:

"It is clear that this definition [of "simultaneity"] can be used to give an 
exact meaning not only to two events, but to as many events as we care to
choose, and independently of the positions of the scenes of the events with 
respect to the body of reference (here the railway embankment).53  We are thus 
led also to a definition of ‘time’ in physics”54  (Einstein, Relativity, p. 27). 

52 Any of these times are substantially identical to the impossible absolute time (t' = t ) described by the 
Galilean transformations where the light signal must have an instantaneous or infinite speed 
53 This is Einstein’s 1916 restatement of his axiom for the “common proper time of events on an inertial 
system.”  This concept means that the clock time for one event is also the clock time for all events that 

occur on the same frame at the same instant, even if such events are spatially distant from a synchronized 

clock.  But if the clocks of all spatially separated observers are synchronized to show exactly the same 

clock time, how can any one human observer know or understand from such synchronized clocks the 

instant that any distant event empirically occurred?  He cannot. 
54 For all of the reasons set forth in this chapter, Einstein’s definition of time in physics is meaningless for a 
human observer and also probably for physics.
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When we strip away all of Einstein’s “imaginary physical experiments,” his 

arbitrary and misleading definitions, axioms, and conventions, and his dubious analogies 

and rationalizations, we discover that he has invented at least five more dubious 

variations of his “absolute mathematical distant simultaneity” concept.  Such variations 

may be described as follows:   

1. Synchronous clocks that simultaneously show the same clock time at spatially
separated coordinate points.55

2. The “common coordinate time” or “mathematical time” for all spatially
separated points on a coordinate system (frame of reference).

3. The “common proper time” for all events occurring on an inertial reference
frame as indicated by any observer’s synchronous clock time.

4. A “coordinate time interval” as indicated by different coordinate clock times
of spatially separated synchronous clocks, and algebraically described as t2 – t1.56

5. The equivalence of the terms “synchronous” and “simultaneous.”

All of the above concepts and their variations may be meaningful for 

mathematicians, but they are completely meaningless for human observers and for 

empirical physics.  For example: 

A. The absolute mathematical simultaneity of distant light events has no
meaning for a human observer, unless he can perceive such distant occurrences
and understand the significance of their local times.  Remember our examples of
the dead heat horse race and the simultaneous supernovae.

B. Synchronous clocks cannot help a human observer to understand the local
time of a distant light event, nor the time interval of light propagation involved.
Rather they actually confuse and distort such understanding.

55 This concept is basically the same as the 24 “time zones” that the Earth is currently divided into, where 

each time zone has the same synchronous time for all observers and events. 
56 Einstein needed a coordinate time interval to be described imprecisely by algebraic clock times (i.e. t2 – 
t1 ) rather than precisely by empirically elapsed time intervals, in order to confuse and mislead his readers 

and to construct his other relativistic concepts  (for example, see Chapter 26).
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C. Just because clocks located at spatially separated points A and B on an inertial
frame are defined to be simultaneous and are synchronized to show the same
clock time, this does not mean that distant light events on such inertial frame are
perceived to be simultaneous by each spatially separated human observer57

(Figures 25.1C and 25.3A).  It is important to remember throughout this
remainder of this treatise that whenever Einstein (or any of his followers) refers
to simultaneity or simultaneous events, he may just be referring to events that
are arbitrarily considered to be simultaneous or which are mathematically
simultaneous as measured by synchronous clocks.

D. Einstein’s other mathematical concepts, such as “common coordinate time”
and “common proper time,” are equally meaningless for human observers for
similar reasons.

By this juncture, the reader must realize how artificial and contrived Einstein’s 

various definitions and examples of simultaneity, synchrony and common time really 

were.  Einstein talked about the empirical observations of a human observer one 

minute, and the next minute he talked about the coordinate measurements of a 

mathematical measurer…as if they were the same concepts.  This commingling of 

completely different concepts must also be extremely confusing for any reader.58 

D. Why did Einstein need his definitions and concepts of simultaneity,
synchrony and common time?59

There is one very obvious reason:  coordinates and clocks.  Einstein needed his 

57 The clocks of an observer in Boston, MA, and an observer in Pittsburgh, PA, are both synchronized to 
Eastern Daylight Time, but each observer on the inertial Earth (in Boston and Pittsburgh) does not 

perceive the light event of sunrise “simultaneously.”  The Pittsburgh observer (being much farther west) 

perceives the sunrise event about 40 minutes after the Boston observer; some mathematicians might say 

one nanosecond later.  In any event, such physical events and their perceptions are not simultaneous, 

even though their clocks are synchronous. 
58 Section 1 of Einstein’s 1905 treatise is perhaps the most misleading, confusing and contrived section of 
his entire Special Theory. 
59 Many writers suggest various reasons, but everyone seems to be confused.  For example, Miller 
suggests that Einstein “declared the definition of simultaneity to be identical with clock synchronization” 

(Miller, p. 183).  Einstein did, but that is not an answer for why  (Jammer, 2006, p. 110; Resnick, 1968, p. 

52).
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definitions, concepts and algebraic examples of simultaneity, synchronous clock time, 

common time, and velocity c to be “properly” measured by coordinates and clocks in 

one inertial reference frame theoretically at rest, as benchmarks for comparison with 

different “non-proper” coordinate and clock measurements of the same phenomena 

between two relatively moving inertial reference frames.60  The primary reason for 

these comparisons of proper and non-proper coordinate and clock measurements was 

to illustrate Einstein’s twin concepts of the Relativity of Simultaneity (time) and the 

Relativity of Distance (length) in the next step of his Special Theory61  (Chapter 26).   

What do we mean by “proper” and “non-proper” measurements?  In Special 

Relativity, either reference frame may be called the “rest frame.”  This definition (rest 

frame) means that the thing to be measured by coordinates, and by the coordinate 

measurer (observer) with her rigid measuring rod and synchronized clock, are all 

relatively stationary with one another.  All clock and coordinate measurements made in 

a rest frame are by relativistic convention called “proper”  (French, pp. 105 – 106).  The 

length of a rigid rod “as measured [by coordinates] in its rest frame is called its proper 

length…,” which is designated by l0
62  (Ibid, p. 106).  Similarly, the time of a clock and an 

60 For this reason, at the end of Section 1 of his 1905 Special Theory, Einstein stated:  “It is essential to 
have time defined by means of stationary clocks in the stationary system…”  (Einstein, 1905d [Dover, 

1952, p. 40]). 
61 Unfortunately, the reader cannot fully understand why such “proper” measurements made in a rest 
frame and “non-proper” measurements made between relatively moving frames were so critical to 

Einstein’s Special Theory, until we discuss such artificial measurements in detail in Chapters 26 and 28. 

Suffice it to say at this point that if Einstein had not invented “proper” measurements and used 

coordinates and clock times to make his measurements, there would be no Special Theory.  Modern 

technological methods of measurements would not have worked for Einstein’s Special Theory.
62 “Any other measurement of length is called non-proper, and…yields a value less than l0 by a factor 
corresponding to the Lorentz transformation”  (French, p. 106).  The reason for this will become apparent 

in Chapters 27and 28. 
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event as observed and measured in its rest frame is called its “proper time,” and is 

designated by t0  (Ibid).   

In order to construct his Special Theory, Einstein decreed that the “proper time” 

of an event is the “clock time of a stationary clock with an observer at the place of the 

event”  (Einstein, 1905 [Dover, 1952, p. 40]).  Thus, a “proper time” can only be 

measured in one frame of reference by one clock  (Goldberg, pp. 77 – 78, 464, and 

French, p. 106).  All other measurements of time in Special Relativity are considered to 

be “non-proper.”63  Therefore, the measurement of clock time between two reference 

frames is non-proper because it requires two clocks, and the measurement of a time 

interval between two events on the same reference frame is non-proper if such 

measurement requires more than one clock  (Ibid).  Of course, “a time interval 

measured by two different clocks at two different places” would also be non-proper  

(Resnick, 1965, p. 64). 

There are also other proper quantities or measurements in Special Relativity, 

such as “proper mass”  (Ibid, p. 117).  All of the above “proper” quantities or 

measurements “represent invariant quantities in relativity theory”64  (Ibid, p. 64).  It 

follows that (in relativity theory) all non-proper measurements and quantities are not 

invariant (they do not have the same magnitude or value in all inertial reference 

frames).  Why?  Because, according to Einstein’s method of measurement, coordinate 

measurements between different inertial reference frames are distorted as are time 

63 Non-proper time measurements are considered to be slower than t0 by a factor corresponding to the 
Lorentz transformation.  The reason for this will become apparent in Chapters 27and 28.
64 In other words, they have the same value in all inertial reference frames. 
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measurements because relatively moving clocks run slow65  (Chapter 28). 

All of the above axioms or conventions concerning proper and non-proper 

coordinate measurements of length and clock times of events were, of course, 

completely ad hoc.66  There is no physical or empirical reason that would make their 

existence necessary.  Unfortunately, it is not until we read Chapters 26 and 28 that we 

can fully understand why Einstein needed to invent these arbitrary conventions, why 

they were essential to his artificial relativistic concepts and his Special Theory in general, 

and why such conventions and their measurements were so absurd. 

A second reason why Einstein needed his definition of simultaneity and the same 

synchronous clock time as shown on all spatially separated clocks of all observers in an 

inertial reference frame…is not so obvious.  It was in order to theoretically and 

artificially eliminate all time intervals between coordinate points on every inertial 

reference frame,67 so that Einstein and his followers could claim that the velocity of a 

light ray propagating through such frame would always be covariantly and 

simultaneously measured with coordinates and clocks to be c (rather than c ± v) by all 

inertial observers on every inertial reference frame in the Cosmos68  (Chapter 24C).  Let 

us now discuss and describe how Einstein may have rationalized these contrived and 

65 Do any of Einstein’s contrived methods of measurement make any empirical sense?  Of course not. 
66 They are all very similar to the ad hoc conventions that Lorentz invented for his April 1904 
transformation treatise  (Chapter 16; Goldberg, pp. 98 – 102).
67 This is a result that Einstein would later accomplish mathematically with his Lorentz transformations  
(Chapter 27). 
68 Why do we come to these conclusions?  Because c + v and c – v basically describe a relative velocity, a 
relative velocity cannot exist between reference frames without a time interval, and there is no time 

interval between reference frames for a covariant algebraic magnitude, no matter now it is accomplished 

(Einstein, Relativity, pp. 47 – 48).
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artificial results. 

Remember that early in Section 1 of his 1905 treatise, Einstein stated the way 

that mathematicians describe the motion of a material point:  “We give the values of its 

coordinates as functions of the time” interval of its motion  (Einstein, 1905d [Dover, 

1952, pp. 38 – 39]).  This is why the factor vt describes the distance moved by a material 

point in the Galilean transformations in order to determine its relative position or 

distance traveled.  It follows that if these coordinates all have the same value for time 

there will be no time interval and thus no motion of the material point that can be 

mathematically described.  This is what Einstein theoretically accomplished with his 

synchronous common time for each coordinate point (measurer with a synchronous 

clock) on an inertial reference frame. 

This scenario would equally apply to the propagation of a light ray.  If the 

coordinates of the light ray all have the same synchronous common time, then there 

will be no time interval and thus no motion (propagation) of the light ray that can be 

mathematically described.69  Because every inertial observer on an inertial reference 

frame theoretically measures a ray of light passing through the frame as a function of 

coordinate time, and all clocks at all coordinate points on such frame are synchronized 

to the same coordinate time, therefore Einstein and his followers could claim that the 

velocity of light was simultaneously a constant c relative to all inertial observers at all 

69 In other words, it would be as if t' = t ; a light ray would theoretically and mathematically 

propagate instantaneously from one point to another without any time interval for such propagation.
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coordinate points, not c ± v70  (Chapter 24C). 

For example, if Einstein theoretically sent a light ray at velocity c toward a 

linearly moving reference frame, the light ray’s velocity relative to any point on such 

moving frame, as measured by the same synchronous coordinate time value for all of its 

coordinate points, would mathematically be c (not c – v or c + v) regardless of the linear 

velocity of the observer at v relative to such light ray.  Why?  Because all of such equal 

coordinate time values would not permit the mathematical coordinate description of 

any motion or propagation.71 

Perhaps this scenario is what prompted Dingle to write:  Einstein’s “theory 

forbids us to form a picture of any motion at all”  (Dingle, 1961, p. 21). 

“We must content ourselves with stating the result of an experimental measure 
of the velocity of any beam of light with respect to any body at all.  The theory 
therefore demands that we give up the attempt to picture, not merely what it is 
that moves, but the process of motion itself, the passage from point to point as 
time goes on.  That requires us to express in a formula the velocity of light with 
respect to two relatively moving bodies in such a way that the value c results 
for both”72  (Ibid, p. 20). 

Later, Einstein artificially and mathematically accomplished this same result with 

his Lorentz transformation equations for time  (Chapter 27).  When the Lorentz 

70 Restated in different words:  if Einstein stipulated that the tip of a ray of light always propagates 
through empty space with the absolute constant velocity c , and that clocks at all coordinate points in an 

inertial frame are synchronized to show the same coordinate time, and if the velocity of a light ray passing 

through an inertial frame is measured as a function of coordinate time, then it could assert that a light ray 

measured with the same coordinate time at all points has the same velocity c for all inertial observers, 

rather than c + v or c - v . 
71 Imagine that a light ray was propagating from Boston to Miami in the Eastern Time zone, which has 
identical coordinate values for time.  There would be no coordinate time intervals measured by clock 

times for such propagation, so the light could be interpreted as having the velocity c  relative to every 

linearly moving observer along the way (instead of c – v  or c + v ). 
72 This is also what Einstein mathematically accomplished with his relativistic formula for the composition 
of velocities  (see Chapter 29). 
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transformations translated the velocity c of a light ray from one reference frame to 

another, it artificially eliminated the relative velocity v in the factors x ± vt and t ± 

vx/c2 so that there was no relative velocity that could mathematically be described and 

thus there was no mathematical time interval between the two reference frames. 

The final reason why Einstein needed his concepts of simultaneity and synchrony 

was in order to remain consistent with his absolute, co-variant and impossible law for 

the constant propagation velocity of light at c relative to any inertial reference frame in 

the Cosmos at any instant.  In this regard, Einstein stated: 

“We suppose further, that, when three events A, B and C occur in different 
places in such a manner that A is simultaneous with B, and B is simultaneous 
with C (simultaneous in the sense of the above definition),73 then the criterion 
for the simultaneity of the pair of events A, C is also satisfied.74  This assumption 
is a physical hypothesis about the law of propagation of light; it must certainly be 
fulfilled if we are to maintain the law of the constancy of the velocity of light in 
vacuo”  (Einstein, Relativity, p. 27, F.N.). 

However, Einstein’s above contrived example was a non sequitur.  A light ray 

may take the same time interval to propagate to and fro between events A and B, and 

the same time interval to propagate to and fro between events B and C, but this does 

not mean that all of such events occur simultaneously at the same instant.  The reason 

why such example was (for Einstein) “a physical hypotheses about the law of 

propagation of light” en vacuo was so that such velocity of light could theoretically and 

mathematically always be a constant and co-variant magnitude of c simultaneously (in 

73 Very importantly, here the nonsense of Einstein’s definition of simultaneity was that light takes the 

same time interval to travel a certain distance in two opposite directions. 
74 Einstein’s criteria for the simultaneity of events A and C is that light takes the same time interval to 

propagate between A – B and then between B – C; not that events A and C occurred simultaneously at the 

same instant as perceived by a human observer. 
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the above nonsense) with respect to A, B and C, and regardless of their linear 

velocities (or empirical time intervals) relative to the light ray. 75 

In 1914, Einstein asserted that his concept of simultaneity was “the most 

important, and also the most controversial theorem of the new theory of relativity” 

(Einstein, 1914 [Collected Papers, Vol. 6, p. 4]).  And for good reason! 

E. Is the common time of an inertial reference frame a meaningful concept?

Where did Einstein’s concept of the “common time of an entire inertial frame”

really come from?  In Lorentz’s April 1904 treatise, he asserted that each inertial 

reference frame in his contraction theory had its own unique “local-time”  (Lorentz, 

1904 [Dover, 1952, pp. 15, 17, 19, 25, 26, 28]; also see Miller, p. 177).  In 1905, Einstein 

copied Lorentz’s April 1904 concept of “local time”76 and ultimately changed its name 

to the “common time” or “proper time of an inertial reference frame.  How do we know 

this?  Because, as Einstein explained in his 1907 Jahrbuch article: 

“One had only to realize that an auxiliary quantity introduced by H. A. Lorentz 
and named by him “local time” could be defined as “time” in general.  If one 
adheres to this definition of time, the basic equations of Lorentz’s theory 
correspond to the principle of relativity, provided that the [Galilean] 
transformation equations are replaced by ones [vis. the Lorentz 
transformations] that correspond to the new conception of time”77  (Einstein, 
1907 [Collected Papers, Vol. 2, p. 253]). 

75 It becomes obvious that for Einstein “simultaneity” and “synchronous clocks” were a form of symmetry. 
76 As we pointed out in Chapters 16 and 24, Lorentz’s “local time” in April 1904 was not the same as his 
much more limited concept of “local time” in his 1895 treatise.  Lorentz’s 1895 local time (t' = t + vx /c2 ) 

was merely an arbitrary measurement from true time that was invented to algebraically remove the 

factor v from the results of first order light experiments.  However Lorentz’s “modified local time” of April 

1904, which added  √1 −
𝑣2

𝑐2 as a denominator, theoretically resulted in an entirely different and unique 

time for each inertial reference system  (see Goldberg, pp. 94 – 100).  It was Lorentz’s April 1904 
“modified local time” that Einstein adopted for his Special Theory. 
77 Poincaré also based his synchronization procedure for clocks on Lorentz’s April 1904 “modified local 
time” before Einstein did  (Jammer, 2006, p. 104). 
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Pais paraphrased the above quotation78 and also pointed out that in Special 

Relativity, “There are as many times as there are inertial frames”  (Pais, p. 141).  Born 

also confirmed these facts, as follows: 

“The time as read from a clock in the [inertial] system of reference in which it is 
at rest is [in Einstein’s Special Theory] called the proper time of the system. This 
is identical with the ‘local time’ of Lorentz” 79 (Born, p. 250). 

Is Einstein’s “synchronous common time” for A and B, his common “time of the 

stationary system,” his common “proper time for all events occurring on an inertial 

system,” and Lorentz’s April 1904 “modified local time” for every inertial reference 

frame, all the same basic concept?  This would appear to be a correct analysis.  It thus 

becomes obvious that Einstein’s Special Theory incorrectly equated the instant of each 

human observer’s perception of the occurrence of a distant light event with the 

common inertial motions of all observers with synchronized clocks (common time) on 

the same inertial body.  But one might ask:  what relevance do common inertial motions 

and synchronized clocks have with respect to each spatially separated human observer’s 

perception and evaluation of the instant that a distant light event occurs?  The answer 

is:  none.   

Einstein’s mathematical concepts of a “synchronous common time” and a 

“proper time of the system” implies that there is a “common local time of perception” 

78 “All that was needed was the insight that an auxiliary quantity introduced by H.A. Lorentz and 

denoted by him as ‘local time’ can be defined as ‘time’ pure and simple”  (Pais, p. 141).  But since

Lorentz’s April 
1904 modified concept of “local time” was based on the “true time” of ether, it is meaningless.  
Therefore, Einstein’s “common time,” “proper time” and time (pure and simple) based on such modified 
“local time” is also meaningless. 
79 In Special Relativity, every inertial system has a unique common local time, regardless of its size. 
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for all human observers situated at different locations on an inertial system  (Figure 

25.6A).  But, on the contrary, since each human observer in the Cosmos occupies a 

unique position, and since there is a unique distance/time interval delay of c from a 

distant light event to each observer’s unique position, it follows that there is a unique 

“local time” of perception of any distant light event for each human observer in the 

Cosmos  (Figure 25.6B).  The state of motion (common, inertial, accelerated, or 

otherwise) of the observer and his frame, and the synchronization of his clock (or not), is 

irrelevant to such unique local time of perception by each human observer. 

Of course, Einstein should have defined “local time” and “proper time” in terms 

of the unique position of each human observer at the instant of his perception of a 

distant light event and the unique distance/time interval delay of c from such distant 

light event to such observer’s unique position…regardless of any common motion or 

synchronized clocks on an inertial system (frame of reference).  But that would not have 

furthered Einstein’s relativistic agenda, for the reasons previously set forth in this 

chapter. 

Einstein’s synchronized “common time” for each observer, and his arbitrary 

“proper time” for an entire inertial system, are only rough approximations of the local 

time of a distant event for each human observer located at a different position on an 

inertial system.80  Such concepts might have some semblance or reasonable 

approximation of validity in Einstein’s above example, where a man in a railway station 

looking at the small hand of his watch pointing to seven and the arrival of the train at 

80 These arbitrary times can also create a false or illusionary assumption of simultaneity. 
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the same station, are located in the same general vicinity.  But even with this example of 

an inertial observer in close proximity to two different light events (sometimes 

mischaracterized as “local simultaneity”), Einstein acknowledged “the inexactitude 

which lurks in the concept of simultaneity of two events at approximately the same 

place…” 81  

However, not considered nor acknowledged by Einstein in his Special Theory was 

the scale of the inertial system:  the larger the dimensions of the inertial system being 

considered, the greater is this “inexactitude.”  For example, the Earth is an inertial 

system.  All of the people on it experience its common inertial motion through space, 

and the clocks of all such people are sequentially synchronized by time zones.  Does this 

mean that a woman in London and a woman in Beijing experience the simultaneous 

perception of a distant light event, such as a sunrise?  Of course not.  Such women on 

opposite sides of the Earth cannot even observe the same sunrise event.  There is no 

“common local time” of perception for these observers, there is no common “proper 

time” for a sunrise event, and Einstein’s attempt to arbitrarily create one (by 

synchronization of their clocks or by his absolute definition of mathematical distant 

simultaneity) becomes an impossible absolute concept fraught with great inaccuracy.   

Now imagine, on a much greater scale, an inertial system one thousand times 

the size of the Sun, where two observers at opposite ends of a 300,000 km railway 

carriage simultaneously create light events.  Each observer would not perceive the 

81 Again, this inexactitude is caused by the somewhat greater distance/time interval delay of the light 

signal from the headlight of the somewhat more distant train to the eye of the observer with his watch in 

the train station.  The linear motion of the train only varies the inexactitude. 

541 Chapter Twenty-Five



simultaneous light event at the other end of the carriage for a time interval of one 

second.  Thus, even if their clocks were synchronized to the same “common local time” 

or common “proper time” of the giant railway carriage, the two distantly separated 

observers would not empirically perceive the two simultaneous light events to be 

simultaneous because of the distance/time interval delay of c between them.  

Empirically, there is no “common local time” of perception for these observers with 

synchronized clocks, located on the same inertial frame and sharing the same common 

inertial motion.  Likewise, there is no common “proper time” or “common local 

synchronous time” for perceptions by any spatially separated human observers on any 

inertial system. 

From the above examples, it becomes obvious that empirically there are as many 

unique “local times of perception” of a distant light event, as there are observers 

located at unique positions in the Cosmos.  This is true, regardless of the state of motion 

of such observers or the state of synchronization of their clocks  (Figure 25.6B).  Once 

this fact is realized, the common relative motion of inertial frames, inertial observers 

and the synchronization of their relatively stationary clocks become irrelevant to the 

determination of the time of occurrence of distant events by each human observer.  The 

only thing that remains relevant to the concept of “local time” is the distance/time 

interval delay of c, from the unique position of the distant light event at the instant of 

light emission…to the unique position of the eye of each human observer at the instant 

of perception of such light event. 

Since Einstein knew that the local time of perception of a distant light event was 
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unique to each individual human observer’s position,82 why then did he adopt the 

synchronized “common local time” of an entire inertial system as his definition of “time” 

for all observers and all events on such inertial system, regardless of their different 

positions?  Why did Einstein define and apply “proper time” and “simultaneity” as 

between inertial systems (frames of reference), and not as between the position of 

emission of light and the position of an observer’s perception thereof?   

We have already answered these questions in the previous Section 25D of this 

chapter, and in other prior chapters.  The most obvious answer is:  because Einstein’s 

Special Theory was constructed upon the concepts of Cartesian coordinates, Galileo’s 

Relativity of inertial motions, the uniform velocities of Lange’s inertial reference frames 

(systems), and the Galilean transformation equations from one inertial system (frame of 

reference) to another.  The contrived differences in the perceptions of times, time 

intervals and distances which Einstein needed in order to demonstrate his concepts of 

the Relativity of Simultaneity and the Relativity of Distance (Chapter 26), so as to justify 

substituting the Lorentz transformations for the Galilean transformations (Chapter 27), 

could only be claimed as viewed and measured between two different inertial reference 

frames or systems (each with a different relative velocity and a different synchronous, 

common and proper time), not between the positions of a distant event and a local 

human observer.  In other words, Einstein needed the “inexactitudes” inherent in 

“apparent distant simultaneity” and in the “common time” and “proper time” of 

82 This knowledge was demonstrated by Einstein’s acknowledgement of the inexactitude of approximate 

simultaneity in his railway station example. 
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different inertial reference frames in order to demonstrate and justify such twin 

concepts  (Chapter 26).   

In addition, transformation equations, and especially the Lorentz 

transformations, which constituted the mathematical foundation for his Special Theory, 

could only theoretically apply between inertial reference frames or (coordinate) systems 

in Lange’s abstract version of Galileo’s Relativity, not between the positions of individual 

human observers  (Chapters 13, 14 and 16).  In effect, Einstein’s Special Theory would 

not work if all that was considered was the unique position of each individual observer 

relative to the position of a distant light event, regardless of the state of their relative 

motion or the synchronization of their clocks. 

There is yet another reason why Einstein’s “proper time of an inertial system” or 

“modified local time” is mathematically flawed and empirically meaningless.  Lorentz’s 

April 1904 transformation equation for “modified local time” (t'),  𝑡′ =
𝑡−

𝑣𝑥

𝑐2

√1−
𝑣2

𝑐2

 , was 

theoretically measured from the “true time” (t) of clocks absolutely at rest in the ether. 

Since neither ether nor absolute rest exists, there is no way to determine such 

“modified local time” from universal “true time” (t), which was pure fiction  (Bohm, pp. 

40, 41).  Since Einstein’s factor for “common time” in his Lorentz transformation for 

time (t') is admittedly nothing more than Lorentz’s April 1904 transformation factor for 

“modified local time” by the different name of “common time” or “proper time” (Pais, 

p. 141; Born, p. 250; Einstein, 1907 [Collected Papers, Vol. 2, p. 253]), there is no way to

mathematically determine the value of such “common time” or “proper time” from such 
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fictional true time (t).  The above algebraic symbols are empirically meaningless in both 

theories? 

Apparent distant simultaneity (Figure 25.1B) is an illusion; it is not actual or 

empirical simultaneity, where two events occur at the same instant.  It may even be 

described as relative simultaneity; that is, simultaneity relative to the distance/time 

interval delay of c between the distant occurring event and the eyes of the local human 

observer.  No one needs to prove these empirical conclusions; they are obvious.  Does 

Einstein’s reference to a distant light event and a local observer as being on different 

inertial reference frames change the above scenario?  No.  Does Einstein’s 

synchronization of clocks on each different inertial frame change the above scenario?  

No, but it does create an absolute and meaningless form of mathematical distant 

simultaneity which theoretically and mathematically makes “events occurring at two 

different places in that frame…simultaneous”  (Resnick, 1968, p. 52; Figure 25.1C).  Has 

Einstein’s synchronization of clocks in each co-moving frame resulted in a universal 

time scale that is used by humans?83  No…only chaotic confusion for mathematicians 

between reference frames  (Chapters 26 and 28).  Was this Einstein’s intent when he 

invented his Special Theory?  Possibly.   

In his 1916 book, Relativity, Einstein devised a different demonstration and 

illustration of his concept of simultaneity  (see Figure 25.4).  However, this different 

illustration suffers from all of the same flaws and faults as his original 1905 definition 

and illustrations of simultaneity, as we shall further discuss in the next Chapter 26. 

83 Is it ever even referred to by astronomers or astrophysicists?  Probably not. 

545 Chapter Twenty-Five



F. Einstein’s Definition of Simultaneity…Geometrically Illustrated

Rohrlich suggested a light experiment to test the simultaneity of events between 

two relatively stationary locations and clocks:  the light location/clock A on Earth and 

the mirror location/clock B on the relatively stationary Moon, as measured on 

coordinates by an Earth observer and an observer on a rocket R' moving at v  (Figure 

25.7A).  Rohrlich concluded from the scenario described on Figure 25.7A that 

simultaneity between A and B had been established84  (Ibid, pp. 63 – 64). 

Of course, the time of clock/event A and the time of clock/event B were not 

empirically simultaneous, nor was the time of event C.  They did not occur at the same 

instant.  The time of the clocks at positions A and B were only synchronized by light rays 

and mathematically simultaneous according to Einstein’s system of measurement, as 

were the events of emission (event A), reflection (event B) and receipt again at A (event 

C).  Because this scenario was described as an inertial reference frame, the clocks of A 

and B showed the same synchronous common time, and for this reason Einstein would 

say that their time was simultaneous  (Einstein, 1905d [Dover, 1952, p. 40]).  Similarly, 

the stationary observer at position A measured event A and event C with the same clock 

and within the same frame of reference, so both of such measurements could be 

considered by Einstein to be “proper times;” and of course a “proper time” is equivalent 

to “common synchronous time.”  Does any of this make any logical or empirical sense?  

No. 

84 It turns out that the simultaneity between A and B was established only in the sense that the clocks on 

A and B were synchronous. 
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Rohrlich then stated that the above procedure could “be depicted graphically” 

by coordinates on a “space-time diagram”  (Rohrlich, p. 64).  Rohrlich’s space-time 

diagram is illustrated on Figure 25.7B.  Based on such space-time diagram Rohrlich 

concluded that:  “The point B1 is simultaneous with A1 because at the instant t0 + t/2 

both are halfway in time between sending and receiving at A”  (Ibid).  This is a strange 

and contrived mathematical type of simultaneity. 

Rohrlich also graphically demonstrated Einstein’s mathematical and coordinate 

concept of Relative Simultaneity  (Figure 25.7C).  The fact that the relatively moving 

rocket pilot might mark down different coordinates for the same events because of his 

relative translatory motion v and his resulting physical delay in plotting such coordinates 

has absolutely nothing to do with the actual simultaneity or non-simultaneity of such 

events  (Chapter 28).  It is like comparing fire with water. 

This abstract “space-time” type of geometric simultaneity was invented in 1908 

by Einstein’s colleague Hermann Minkowski inter alia for the specific purpose of 

illustrating Einstein’s concepts of Special Relativity  (Chapter 30).  Such a geometric 

abstraction may be mathematically meaningful to a pure mathematician, but it is 

certainly not the same concept as empirical simultaneity which even Einstein originally 

defined as:  the “same instant that the hands of his watch point to seven and the train 

arrives at the station.”  Mathematical analogies and consequences may assist the 

mathematical physicist in his thinking process as long as he doesn’t take them too 

seriously, literally or confuse them with empirical reality.  In the end, whatever concept 

or theory he comes up with must pass the empirical test of observation, experiment and 
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physical reality  (Chapter 1). 

________________  o   ________________ 

For all of the above reasons, it becomes apparent that Einstein’s mathematical 

(coordinate, inertial frame, and synchronous time) concept of “simultaneity,” which is 

fraught with artificial definitions, inexactitudes and illusionary misassumptions, is not 

the proper method with which to analyze and describe the concept of the “time” 

(instant or interval) of a distant light event for a local observer.  The correct empirical 

procedure is to determine (by contemporary technological methods) the distance/time 

interval between the distant light event (at the instant of its emission) and the local 

observer (at the instant of his observation), and then apply the distance/time interval 

delay of c (300,000 km/s) to such determination. 

We have also demonstrated that Einstein’s related concepts of a synchronous 

“common time” for various spatially separated observers, and the “proper time” for an 

inertial system as a whole with respect to an event, with which Einstein attempted to 

create an illusionary assumption of simultaneity, are in fact merely rough 

approximations of time intervals and actual observed distant simultaneity which were 

invented by him in order to attempt to make his Special Theory work.  These abstract, 

ad hoc and contrived concepts are replete with “inexactitudes” and inaccuracies which 

produce all kinds of distorted measurements of time, space and distance, and other 

bizarre consequences when used to plot the positions, distances, and time intervals of 
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different events on different sets of inertial coordinates relative to one another85 

(Guilini, pp. 51 – 58; Hoffmann, pp. 96 – 105).  Such antiquated, invalid, meaningless, 

and distorting concepts must be discarded. 

In the next Chapter 26, we will discover how Einstein used his arbitrary and 

artificial concepts of “simultaneity,” “common time” and “proper time” to create his 

twin illusions of the “Relativity of Simultaneity” and the “Relativity of Distance.”  These 

twin concepts then constituted his rationalizations and justifications for scrapping the 

Galilean transformation (translation) equations and replacing them with his radical 

Lorentz transformation equations  (Chapter 27).

85 Einstein’s algebraic and coordinate approximations may have been state of the art in 1905, but they are 

certainly archaic now. 
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a b c

A. Actual Observed Distant Simultaneity
           (observer equidistant from events)

distant
physical Sun
emitting light

B. Apparent Distant Simultaneity
          (actual non-simultaneity)

observer 1 observer 2

a
b

c

illusion of a local
observed Sun

Distance/time interval delay of light at c

The obvious differences and confusions between the following concepts and definitions are probably the reason why Einstein 
told Besso:  “Time cannot be absolutely defined, and there is an inseparable relation between time [simultaneity] and signal 
velocity.” (Folsing, p. 155)

C. Absolute Mathematical Distant Simultaneity
(and apparent distant non-simultaneity)

Three spatially separated light events (a, b & c) actually occur at the same instant on a system of coordinates or a reference 
frame(actual or absolute distant simultaneity), where synchronized clocks at the position of each event record the same absolute 
time of occurrence for each such event (absolute mathematical distant simultaneity).  But the distant human observer sees 
such events occur in sequence (a, b and then c), because of the distance/time interval delay of light at  c (apparent distant 
non-simultaneity).

Figure 25.1  Different Types of Simultaneity and Non-Simultaneity



Local Earth time of 
observation for the 
observer on Earth 
6:00 AM

Horizon of the Earth’s Surface

The Sun is physically above 
the horizon, but it cannot be 
seen nor perceived by the 
observer on Earth because its 
light takes 8.3 minutes to 
propagate the distance of 93 
million miles at c from the Sun 
to the Earth.

The physical Sun is still not 
perceived by the observer on 
Earth.

But the visible Sun (light 
which was emitted by the Sun 
8.3 minutes ago) is perceived 
by the observer on Earth.

Figure 25.2  The Distance/Time Delay of Light at Sunrise

Horizon of the Earth’s Surface
Figure 25.2A

Figure 25.2B

Local Earth time of 
observation for the 
observer on Earth 
6:02 AM

The elapsed time from the instant the rim of the Sun is first perceived by the observer on 
Earth (Figure 25.2A) until the entire globe of the Sun is finally perceived by the same 
observer, is a time interval of approximately 3 minutes.

A similar phenomenon occurs for the light event called ‘sunset,’  but in reverse order.

(NOT EXACTLY TO SCALE)



A. The man locally observes the positions of the hands of the nearby clock (or watch) striking
7 and the slightly more distant train entering the station to be simultaneous events.

B. The astronaut on Mars will see the fire through his telescope first and at a different
synchronous time than the Earth observer because of his motion toward the rocket, and he will
assume that the pilot’s radio message was not correct when he made it or was not simultaneous
for both observers.

Figure 25.3  The Illusions and Inexactitudes of Simultaneity

The pilot of a rocket radio’s to each 
observer on Earth and on Mars that the 
rocket is equidistant between them 
and everything is going f ine. 
Immediately thereafter, the rocket 
catches on fire, and the astronaut 
begins moving toward the rocket at 
1,000 km/hr.

Earth Mars

astronaut on Marsobserver
v

rocket



railway embankment on the Earth

Figure 25.4  Einstein’s Concepts of Simultaneity, and the 
Fictional Common Time of an Inertial Frame 
of Reference

The relatively stationary observer at A on the embankment (inertial frame of reference) 
observes her watch and the lightening flash at A simultaneously at the same location. 
(Einstein, 1905 [Dover, 1952, p. 39]) But she cannot assert that the lightening flash at B 
was also simultaneous, because of the distance/time interval delay of light at c. Similar 
conclusions hold true for B relative to A.  

However, by use of light rays and mutually perpendicular mirrors at the midpoint M between 
A & B, Einstein (in 1916) devised a ‘simultaneous time’ for an observer at position M, which 
would allow such observer at M to locally evaluate the simultaneity of two distant events, 
such as the two lightning flashes A and B, without synchronous clocks. (Einstein, Relativity, 
pp. 26 - 28)

Such simultaneous time for M could then become a synchronous time or common time for 
observers A, B, M and any other observers on such inertial frame whose clocks were 
synchronized by light signals.  (Ibid)  

This is all well and good, but such ‘common time’ is actually a fiction.  A actually observes 
the flash at B 16 nanoseconds after the strike at A, because of the distance/time interval 
delay of c from B to A. The reciprocal result is equally true for B’s observation of the flash 
at A.

A and B do not simultaneously perceive either lightning flash at the same instant (time) 
regardless of their synchronized clocks. Neither do A1 and B1. The only observer who 
actually locally observes such distant simultaneity is M.  (Figure 25.1A)

lightening
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A framework of measuring rods and 
clocks that might be used by an 
observer in a particular reference 
frame to determine the space-time 
coordinates of a light event.

Figure 25.5  Einstein’s 1905 Coordinate Method Of Determining
The Local Time For A Distant Light Event

B. Einstein’s space-time coordinates using synchronized clocks between
a distant light event and a local coordinate measurer (observer).

Source:  Resnick, 1992, p. 476

A. Einstein’s and Poincare’s Method of Distant Clock Synchronization
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Figure 25.6  Einstein’s Concept That Each Inertial System (Frame of 
Reference) Has a ‘Common Local Time’ of Perception
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x
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4320 1
x
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A. Many Observers On One Large Inertial System (frame of reference)
Each observer experiences a common inertial motion and each observer’s clock is synchronized to a
‘common time.’ Does this mean that each observer also shares a ‘common local time’ of perception of
a distant light event? No, because each observer has a unique different position and experiences a
unique different distance/time interval delay of c relative to the distant light event, each observer has his
own unique ‘local time of perception’ of such distant light event. There is no ‘common local time’ of
perception for the entire system, nor is there a common ‘proper time’ for the occurrence of such event.
A frame of reference, its common motion and synchronized clocks are irrelevant to the instant of
perception by each observer, and to the local time of such event.

B. One Observer On Each Different Inertial System (frame of reference)
A light event is perceived by 4 observers, each moving inertially at a different relative velocity in 4 separate inertial systems. There is
a unique ‘local time of perception’ for each observer located at a unique different position (distance) relative to the distant light event.
Each observer in Figure 25.6A and 25.6B perceives the distant light event at a different instant in time, regardless of the state of their
common, inertial, other motion...or non-motion, and regardless of the time shown on their clocks.

distant light event

distant light event
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A. A light ray is emitted from position A on Earth at time t0
(event A).  It is transmitted to the relatively stationary mirror
(position B) on the Moon and reflected back to position A.
This scenario was described and defined as an inertial
reference frame, which of course it is not.  The time (t) for
such total transmission was twice the distance (d) divided
by c:  t = 2d/c.  Thus the time of the reflection at position B
(event B) was t0 + t/d.  After t occurs, the light ray is received
back at position A(event C).

B. A light ray is emitted at t0 and A0. It transmits at c to B1 and arrives at t0 + t/2. It then reflects and
returns at c to A2 at t0 + t. Rohrlich concluded that: “the point B1 is simultaneous with A1 because at
the instant t0 + t/2 both were halfway in time between sending and receiving at A.”  (Rohrlich, p. 64)

C. Rohrlich claimed that the simultaneity of Figure B was relative and different for Rocket R'.  Why?
Because of the relative motion at v between Rocket R' and relatively stationary points A & B, R' would
plot A & B at different coordinates A0', A1', A2', A3' and B1' (Figure 25.7C) than were plotted by a
relatively stationary Earth observer in Figure 25.7B.

Therefore, Figure 25.7C shows that it takes more time for light to go from A0' to B1' than from B1' to 
A2', thus instant A1' is earlier than instant B1'. B1' was therefore not simultaneous with A1' (as it was 
in Figure 25.7B), but rather is simultaneous with A3'.  (Rohrlich, pp. 64, 65)

Figure 25.7  The Simultaneity of Relatively Stationary Clocks and 
Events, and the Relativity of Such Simultaneity
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Chapter 26 

RELATIVITY OF SIMULTANEITY AND RELATIVITY OF DISTANCE 

In order to mathematically attempt to prove that the quantities of distance and 
time depend upon relative velocity, Einstein defined an observer’s personal 
perception (measurement) of space intervals and of time intervals in terms of 
coordinates, frames of reference, an artificial common time for each inertial 
frame, the relative velocities between inertial frames, and his absolutely constant 
propagation velocity of light at c.  But obviously and empirically an observer’s 
personal perception of such time and distance intervals really only involves:  1) 
the relative spatial positions of and the relative time intervals between distant 
light events and each local observer, at the instant of emission of the distant light 
event and at the instant of perception thereof by the local observer…and  2) the 
distance/time interval delay of the light signal’s finite velocity at c.  Everything 
else is irrelevant and empirically meaningless. 

Again, we ask:  why did Einstein artificially define simultaneity as the 

“synchronous time” of all clock times and events at different locations on an inertial 

reference frame?  French attempted to provide us with an answer: 

“An immediate consequence of Einstein’s prescription for synchronizing clocks at 
different locations is that simultaneity is relative, not absolute” (French, p. 74). 

What does this statement mean?  It means that Einstein’s strange relativistic concepts, 

including simultaneity and the synchronizing of clock times in a stationary inertial 

reference frame, resulted in artificial and distorted coordinate and clock measurements 

between different moving reference frames (coordinate systems), which such strange 

concepts were designed to cause.1 Einstein called these artificially distorted 

measurements, the “Relativity of Simultaneity (duration)” and the “Relativity of 

Distance.”  

1 Rohrlich’s “space-time” illustrations in Figure 25.7 are good examples of these artificial and distorted 

mathematical “measurements.” 
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Resnick attempted to explain what French and Einstein were talking about. 

“Suppose that one inertial observer does find that two separated events [in his 
frame] are simultaneous.  Will these same events be measured as simultaneous 
by an observer on another inertial frame which is moving [translating] with 
speed v with respect to the first?…If not, simultaneity is not independent of the 
frame of reference used to describe events.  Instead of being absolute, 
simultaneity would be a relative concept” (Resnick, 1968, pp. 52, 53). 

“Therefore, two separated events which are simultaneous with respect to one 
frame of reference are not necessarily simultaneous with respect to another 
frame” (Ibid, p. 54; Figures 25.7 and 26.1). 

Very importantly, what French, Resnick and Einstein were really attempting to assert 

with these dubious conjectures and rationalizations was:  1) that Einstein’s 

mathematical measurements of time intervals (duration) and space intervals (distance) 

were dependent upon the relative velocity (vt) between inertial reference frames; and  

2) that such ad hoc mathematical measurements resulted in physical and empirical

concepts. 

We already know from Römer’s 1675 deduction of the finite velocity of light 

(Chapter 6C) that the illusion of apparent simultaneity of a distant event (i.e. the eclipse 

of Io) is relative to the distance/time interval delay of velocity c between the local 

observer and such distant event.  The greater the distance, the greater the illusion and 

inexactitude, and the less the reality of actual distant simultaneity.  But these empirical 

concepts of simultaneity were not what French, Resnick and Einstein were talking about. 

Resnick was trying to convince us that “two separated events which are 

simultaneous [they occur at the same instant] with respect to one frame of reference 

are not necessarily simultaneous with respect to another frame” translating at v relative 

to the first frame.  In other words, that Einstein’s absolute concept of mathematical 

551 Chapter Twenty-Six



distant “simultaneity is genuinely a relative concept” because it “depends on the 

[relative velocity of the] reference frame of the observer” (the coordinate measurer) 

and therefore that such simultaneity is not independent of such relative motion2  (Ibid, 

pp. 54 – 56). 

It must be realized and remembered that Einstein, French and Resnick were only 

talking about clock time and coordinate measurements from one co-moving inertial 

frame of reference to another based on Einstein’s artificial definitions of simultaneity 

and synchronous time and his artificial mathematical methods of measurement.3  They 

were not referring to Einstein’s original empirical example of a stationary simultaneous 

event (the proximity of the observer in the station to the clock and the train), nor to 

Einstein’s original empirical example of apparent distant simultaneity (the inexactitude 

of the simultaneity of two events at approximately the same place).  Both of such 

original empirical examples by Einstein were based upon the empirical distance/time 

interval delay of velocity c from a distant light event to a local observer’s eyes.4 

It should also be emphasized at the outset of this chapter that Einstein’s 

concepts of the Relativity of Simultaneity (duration) and the Relativity of Distance 

(length) are merely conjectures, verbal illusions, illogical deceptions and spurious 

2 The reader will note that in these last two paragraphs we have necessarily been commingling several 
different concepts of simultaneity. 
3 Such theoretical clock time and coordinate measurements would very naturally depend upon changing 
distance intervals (vt ) and changing clock time intervals, and upon the direction of such changes  (Figure 

27.1). 
4 Throughout his Special Theory, Einstein commingled empirical concepts with abstract mathematical 
concepts without informing the reader of the difference.  Both this commingling and such failure to 

inform were most likely intentional deceptions, which Einstein needed in order to concoct his Special 

Theory.
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theoretical consequences that result in paradoxes.  Such paradoxes are completely 

explained by the empirical invalidity of Einstein’s definitions for simultaneous 

synchronous clock time (Chapter 25), by the invalidity of his physically impossible 

absolutely constant propagation velocity of light at c (Chapter 21E), by his artificial 

coordinate measurements (Chapter 28), by his misapplication of these concepts to 

events occurring in relatively moving reference frames, and by his misinterpretations of 

such events (Chapter 26).   

The correct empirical analysis only involves the distance/time interval delay of 

light transmitting with respect to the vacuum of empty space at the constant velocity of 

c between the position and instant of light emission at its material light source (a “light 

event”), and the different position of an observer at the instant that she perceives such 

light event.  Each observer’s personal perceptions and conclusions as to the instant in 

time of the occurrence of such distant light event are dependent upon such 

distance/time interval delay of c, and such relative positions.  Nothing more…it is just 

that simple.   

If the transmission velocity of the light signal had been instantaneous rather than 

finite, then there would be no distance/time interval delay of light between the position 

and instant of such light emission and the position and instant of its perception by each 

observer, and Einstein could not have claimed the bizarre paradoxes and consequences 

described in this chapter…which he incorrectly attributed to the relative inertial 

velocities of different reference frames.  Please read the rest of this chapter and the rest 

of this treatise with the above simple conclusions always in mind. 
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Why was Einstein attempting to mislead and confuse the reader with these 

paradoxical and empirically invalid concepts:  the Relativity of Simultaneity (duration) 

and the Relativity of Distance?  Because he needed such concepts as a rationale and 

justification for his next ad hoc concept:  the substitution of the Lorentz transformation 

equations in place of the Galilean transformation equations  (Chapter 27).  In other 

words, Einstein needed such paradoxical and invalid concepts in order to further 

contrive his Special Theory, all in order to mathematically fix “difficulties” with the 

velocity of light at c that did not actually exist  (Chapters 21 and 22). 

A. Einstein’s 1905 axiomatic description of the Relativity of Simultaneity.

In Section 2 of his 1905 Special Theory, Einstein attempted to demonstrate, with 

axiomatic definitions, invalid assumptions and thought experiments, that lengths and 

time intervals are relative quantities that depend upon the relative velocities of their 

reference frames.  He needed to indulge in this subterfuge in order to justify changing 

the Galilean transformations into the Lorentz transformations (Chapter 27), and so that 

distorted length and time interval measurements would be mathematically consistent 

with his Lorentz co-variant magnitude for the velocity of light at c  (Chapters 20E, 20F 

and 20G).   

Einstein began Section 2 of his 1905 Special Theory by re-defining his two 

fundamental postulates (which he had mischaracterized as “principles” in his 

introduction) in different terms, as follows. 

1. Einstein’s revised “Principle of Relativity:”  “The laws by which the states of
physical systems undergo change are not affected, whether these changes of
state be referred to the one or the other of two systems of co-ordinates in
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uniform translatory motion”  (Einstein, 1905d [Dover, 1952, p. 41]). 

In this version, Einstein’s Principle of Relativity looks a bit more like Galileo’s Relativity 

than in his first postulate  (Ibid, pp. 37 – 38).  However, Einstein’s general reference to 

“the laws by which the states of physical systems undergo change” undoubtedly refers, 

not only to the laws of mechanics and Galileo’s Relativity, but also to his ad hoc 

misassumption that all physical phenomena (including the velocity of light at c) 

undergo a physical change by reason of their relative velocities5  (Chapters 20F, 20G 

and 24). 2. Einstein’s revised Principle of the Universal Constancy of the Velocity of
Light:  “Any ray of light moves in the ‘stationary’ [inertial] system of co-
ordinates with the determined velocity c, whether the ray be emitted by a
stationary or by a moving body.  Hence

velocity =  light path [distance] 
 time interval 

where time interval is to be taken in the sense of the definition in § 1”  (Ibid, p. 

41). 

Einstein’s above verbal description of the equation for “velocity c” is identical to his 

algebraic equation for velocity c contained in Section 1 of his 1905 treatise: 

(Einstein, 1905d [Dover, 1952, p. 40]).  The time interval for the to and fro light 

propagation naturally does not vary in the above abstract example, because the light 

5 In other words, Einstein’s false and ad hoc assumption:  that the quantities of all physical phenomena 
are dependent upon their relative velocity  (Resnick, 1968, pp. 52, 53).   The major basis for this general 

false assumption was Einstein’s false conclusion that the velocity of light at c seemed to change to c ± v 

because of the relative linear velocity of a material object toward which it was propagating (Einstein, 

Relativity, pp. 22 – 23). 
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source and the mirror are relatively stationary6  (Chapter 12 and Figure 25.5A). 

Immediately after redefining his two fundamental postulates, Einstein embarked 

upon a thought experiment.7  Einstein imagined two inertial systems of coordinates 

(System S and System S') that are superimposed over one another at a common origin 

point, 0 and 0'8  (Figure 26.1).  In System S' there was a rod to be measured (rod M) 

lying along the X-axis of both systems.  An observer was located at each end (A and B) of 

rod M, and there was a light source at end A and a mirror at end B.   

At each end of rod M there were identical clocks which were synchronized by 

the process in § 1; that is, so that the positions of the hands of both clocks were 

simultaneously pointing to the same clock numbers (i.e. 3 o’clock)  (Einstein, 1905d 

[Dover, 1952, pp. 41, 42]).  In System S there were also two identical clocks (each with 

an observer), which were synchronized in accordance with Einstein’s synchronization 

procedure in § 1 so that all four clocks showed exactly the same synchronous and 

simultaneous clock time.  During both synchronization procedures each clock observer 

noted that it took exactly 2 nanoseconds for light to propagate from one clock to the 

other.   

One clock in System S was placed at a point opposite the A end of rod M and the 

other clock in System S was placed at a point opposite the B end of rod M.  The distance 

6 Einstein needed both of these equations as stationary benchmarks so that he could later compare what 
happens to velocity c when light is propagated relative to a (non-stationary) linearly moving material body 

(i.e. c ± v  ). 
7 Be forewarned.  This thought experiment is probably the most confusing and convoluted one that 
Einstein ever imagined.  We will attempt to simplify it somewhat.  It is also totally empirically invalid. 
8 In Figure 26.1, which illustrates Einstein’s thought experiment with a low velocity v for S'  , the points of 
origin of S and S' are shown at distance coordinate 2 for purposes of clarity.
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between these two clock points was then congruently measured by a relatively 

stationary rigid measuring rod R to be length L.  Einstein called this measurement 

“the length of the rod”  (Ibid; Figure 26.1). 

Einstein then stated: 

“[A] uniform motion of parallel translation with velocity v along the axis of x in 
the direction of increasing x is then imparted to the rod [to be measured].  We 
now inquire as to the length of the moving rod, and imagine its length to be 
ascertained by the following two operations. 

“(a)  The observer moves together with the given measuring-rod and the 
rod to be measured, and [congruently] measures the length of the rod 
directly by superposing the measuring-rod, in just the same way as if all 
three were at rest.9   

“(b)  By means of stationary clocks set up in the stationary system and 
synchronizing in accordance with §1, the observer ascertains at what 
points of the stationary system the two ends of the rod to be measured 
are located at a definite time”  (Ibid, p. 41). 

“The length to be discovered by the operation (b) we will call ‘the length of the 
(moving) rod in the stationary system.’  This we shall determine on the basis of 
our two principles, and we shall find that it differs from L” (Einstein, 1905d 
[Dover, 1952, p. 42]). 

Then, out of the blue, Einstein asserted that:  “Current kinematics tacitly 

assumes that the lengths determined by these two operations are precisely equal, or in 

other words, that a moving rigid body at the epoch t may in geometrical respects be 

perfectly represented by the same body at rest in a definite position”  (Einstein, 1905d 

[Dover, 1952, p. 42]).  A few pages later, Einstein continued this conjecture:  “A rigid 

body which, measured in a state of rest, has the form of a sphere, therefore has in a 

9 Einstein called this measurement “the length of the rod in the moving system,” and he determined that 

it “must be equal to the length L of the stationary rod” measured in System S  (Einstein, 1905d [Dover, 

1952, pp. 41 – 42]). 
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state of motion—viewed from the stationary system—the form of an ellipsoid…with the 

axes” shortened or contracted in the x direction of motion10  (Ibid, p. 48). 

Where did Einstein get the idea for these abstract analogies?11  In his April 1904 

treatise, Lorentz “produced a new version of that part of the theory of electrons which 

dealt with measurements made in differing inertial frames of reference…He extended 

the notion of the contraction from macroscopic objects to the fundamental entities of 

his theory, the electrons, so that these carriers of the basic charge were now to be 

deformable, changing from spheres to ellipses with the minor axis in the direction of 

motion”  (Goldberg, p. 99; also see Lorentz, 1904 [Dover, 1952, pp. 21 – 22]).  In 

Lorentz’s own words:  “[A]ll electrons are flattened ellipsoids with their smaller axes in 

the direction of motion”  (Ibid, pp. 21 – 22).  When one compares this description by 

Lorentz with Einstein’s almost identical description in the previous paragraph, it 

becomes obvious that Einstein (in 1905) copied Lorentz’s April 1904 treatise and 

Lorentz’s “ellipsoid” concept and analogy almost word for word. 

What was the reason for the above conjectures of a sphere turning into an 

ellipsoid?  Einstein was conjecturing in 1905, as was Lorentz the year before in 1904 that 

matter contracts in the direction of motion.  The only differences between these 

conjectures was:  1) that Lorentz was asserting that such contraction was caused by the 

ether, whereas Einstein was asserting that the contraction was caused by the relative 

10 Here Einstein was conjecturing that a spherical body has two different physical shapes:  a “geometrical” 
shape (spherical) when at rest, and a “kinematical” shape  which is contracted and distorted in the 
direction of motion. (Miller, pp. 191, 210). 
11 The answer to this question will become relevant and very important in the next Chapter 27. 
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motion between reference frames; and  2) that Lorentz was attempting to defend the 

concept of ether, while Einstein was attempting to defend Maxwell’s equations. 

After Einstein’s conjectures concerning the theoretical lengths and shapes of 

bodies (spheres or ellipsoids) when they are measured in different frames of reference, 

he returned to his thought experiment for the measurement of rod M.  Einstein then 

stated: 

“Let a ray of light depart from A at the time tA, let it be reflected at B at the time 
tB, and reach A again at the time t'A.  Taking into consideration the principle of 
the constancy of the velocity of light we find that 

tB – tA = rAB/c-v    and    t'A – tB = rAB/c+v 

where rAB denotes the length of the moving rod—measured in the stationary 
system” 12  (Ibid). 

What do these equations tell us?  The first equation asserts that the clock time 

interval tB – tA for the propagation of light ray 1 will be greater than distance rAB in the 

direction of the rod’s motion of v, because the velocity of the emitted light ray 1 relative 

to the moving mirror at B will be c – v, or less than c.13  The second equation asserts 

that the clock time interval t'A – tB for the propagation of light ray 2 will be smaller than 

distance rAB in the direction opposite to such motion, because the velocity of light ray 2 

will be c + v relative to the rod’s end A moving toward the light ray 2 at v, or greater 

than c.  In other words, the distance that the light ray must propagate in each direction 

12 The above algebraic equations should be:  tB' – tA = r  AB/c – v  and t'A' – tB' = r  AB/c + v  , because of 
the intervening motion of rod M in the x direction  (Figure 26.1).  Therefore, the time interval tB'  – tA is 

theoretically longer than tB – tA, and the time interval t'A' – tB' is theoretically shorter than t'A – tB. 
13 According to Einstein, clock time interval tB – tA is greater than clock time interval t'A – tB, because 

theoretically the distance for light ray 1 to propagate is greater in the direction of motion  (Figure 26.1).  

This is the same false assumption that Michelson applied in his 1881 and 1887 experiments  (Chapter 9). 
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is different, and the velocity of the light ray changes in each direction. 

Figure 26.1 would appear to confirm these interpretations, because light ray 1 

transmitting at the constant velocity of c would theoretically have a greater distance to 

propagate at a velocity of c – v from point A to moving point B' in the direction of 

motion v  , than from point A to point B on stationary rod M.  Similarly, light ray 2 would 

theoretically have a lesser distance to propagate at a velocity of c + v from mirror B' to 

moving end A' in the direction opposite to motion v  , than from point B to point A on 

stationary rod M.14 

Let us now further analyze what theoretically happens in Figure 26.1, according 

to Einstein.  The clock observer at point A on the moving system S' measures the clock 

time of event E1 (light emission) to occur at synchronous clock time tA (3 o’clock).  The 

clock observer at point B' on S' measures the clock time of event E2 (light reflection) to 

occur at synchronous clock time tB' (approximately 2.1 nanoseconds past 3 o’clock), 

because of the theoretically longer distance and time interval that light ray 1 must 

propagate from the light source (at A) to the mirror linearly moving away (at B').  

Thereafter the clock observer at point A' on S' measures the clock time of event E3 (light 

receipt at rod end A') to occur at synchronous clock time t'A' (approximately 4.05 

nanoseconds past 3 o’clock, because of the theoretically shorter distance and time 

interval that the light ray 2 must propagate from the mirror (at B') to the light source (at 

14 When the velocity of the moving rod M is theoretically increased to 50% of c  , these interpretations and

false assumptions become much more obvious  (Figure 26.2).
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A') linearly moving toward light ray 2.15  

Whereas, the clock observer at stationary point 2 on stationary system S 

measures the clock time of event E1 at clock time 3 o’clock, the clock observer at 

stationary point 8 then measures the clock time of event E2 at clock time 3 o’clock plus 

2.0 nanoseconds, and thereafter the clock observer at stationary point 2 measures 

event E3 at clock time 3 o’clock plus 4.0 nanoseconds.16  Therefore, according to 

Einstein, the events E2 and E3 measured on the moving System S' are not 

simultaneous with the same events measured on the stationary System S .17 

In Einstein’s own words: 

“Observers moving with the moving rod would thus find that the two clocks 
were not synchronous, while observers in the stationary system would declare 
the clocks to be synchronous  (Einstein, 1905d [Dover, 1952, p. 42]). 

“So we see that we cannot attach any absolute signification to the concept of 
simultaneity,18 but that two events which, viewed from a system of co-
ordinates, are simultaneous, can no longer be looked upon as simultaneous 
events when 

15 As we see from Figure 26.1, the reflection of light ray 1 theoretically occurs at point B' (not at point B), 
so we must revise clock time tB to become clock time tB' opposite point B'.  Likewise, light ray 2 
theoretically returns (not to point A but rather) to point A', so we must revise clock time t'A to occur at 
clock time t'A' opposite point A'.

16 Assuming that Figure 26.1 correctly illustrates Einstein’s thought experiment, then the reason for the 
disparity of all such time intervals should be obvious.  All four clocks remain synchronous, but all of the 
measured time intervals between light events are different because the theoretical distances of such light 
propagation are all different.  However, these false assumptions are all based on the M & M experiments 
and their false premise that light propagates a greater distance and a greater time interval in the direction 

of motion  (Chapter 9). 
17 Very importantly, what actually occurs in both systems (S and S'  ) is that the light rays propagate from 
light source to mirror and back over the same finite distances (AB and BA) and during the same time 
intervals, because each light source and each mirror is relatively stationary  (Chapter 12).  Therefore, 
there was no lack of simultaneity (in Einstein’s sense) or lack of equivalence of time intervals for light 
propagation between S  and S'  .  We will soon explain all of the reasons for these conclusions.
18 Remember that Einstein’s mathematical concept of simultaneity with respect to clocks and events only 
means that the hands of the synchronous clocks are all simultaneously pointing to the same clock number 
at the instant the event occurs.  But such concept has nothing to do with the perceptions of simultaneity 
by a human observer. 
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envisaged from a system which is in motion relatively to that system”19  (Ibid, 
pp. 42 – 43). 

It may not appear obvious from Einstein’s thought experiment and from his 

above spurious conclusions, but all that Einstein was attempting to prove in § 2 of his 

1905d treatise was that:  the simultaneity (or the equivalence) of time intervals is a 

relative concept which depends upon the relative velocity of two different reference 

frames.20  In other words, that the quantity of time is velocity dependent. 

Further conclusions which Einstein implied from the above invalid thought 

experiment appear to be as follows.  Since Maxwell’s velocity of light is a constant c, it 

cannot propagate over two different distances on the moving System S' during the same 

time interval.  Therefore rod M must have contracted in the direction of motion v and 

the time on rod M must have dilated or slowed down in such direction of motion.  These 

are substantially the same conclusions which Fitzgerald, Lorentz and Einstein arrived at 

in order to explain the M & M paradox. 

The obvious reason for Einstein’s confusion (and his above conclusion) was that 

the clock time intervals that he measured (or rather computed) between light events on 

moving rod M were not equal to the clock time intervals that he measured (or 

computed) when rod M was at rest.  Jammer states this conclusion somewhat 

differently: 

“Einstein’s proof of the relativity of [distant] simultaneity is based on the 
mathematical fact that the [different equations for time intervals measured on 

19 Jammer concluded that:  “Einstein’s proof of the relativity of simultaneity [in § 2 of his 1905 Special 
Theory] is the first ever rigorous proof of the relativity of a physical concept”  (Jammer, 2006, p. 116). 
But, of course, it is not when one correctly analyzes the situation, as we shall do later in this section. 
20 This conclusion will become much more obvious in the next Section 26B. 
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moving rod M] imply that for non-zero velocity v the synchrony equation tB – tA 
= t'A – tB cannot be satisfied”  (Jammer, 2006, p. 118). 

However, the above analysis of Einstein’s confusion merely results in a paradox. 

What is the answer to this paradox?  Einstein’s above thought experiment was 

little more than a different version of Michelson’s 1881 and 1887 interference of light 

experiments  (compare Figures 26.1, 26.2 and 9.2).  Like Maxwell, Michelson and 

Lorentz before him, Einstein falsely assumed that a light ray propagating to and fro 

between a relatively stationary light source and a relatively stationary mirror must 

propagate a greater distance in the direction of motion, i.e. the Earth’s solar orbital 

motion  (Einstein, Relativity, pp. 58 – 60; Chapter 9).  This is why Einstein’s time interval 

for light propagation (tB' – tA ) was greater in the direction of motion v in Figure 26.1, 

than the time interval (t'A' – tB'  ) in the opposite direction.21 

In reality, a light ray propagating to and fro between a relatively stationary light 

source and mirror propagates over the same finite distance in each direction during the 

same time interval, regardless of the assumed in-tandem motion of the light 

source/mirror system through space.  This was the empirical result of all of Michelson’s 

interference of light experiments.  It was also the empirical result of Fizeau’s 1851 

interference of light experiments, and dozens of other similar experiments  (Chapters 9 

– 12).  In all of these experiments, the light source and the mirrors do not physically

displace from the propagating light ray, as was assumed by Maxwell, Michelson, 

Lorentz, Einstein, and everyone else.  This scenario is also what theoretically should 

21 Also see Figure 26.2, which illustrates Einstein’s theoretical mistake much more vividly. 
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have happened in Einstein’s above described 1905 thought experiment concerning 

relative simultaneity.  Thus, such thought experiment and its conclusions were 

fundamentally flawed, because they were based on a fundamental false premise.22 

What was wrong with Einstein’s 1905 thought experiment and attempted 

“proof” of the Relativity of Distant Simultaneity?  The short answer is:  everything.  For 

example: 

1. Einstein’s thought experiment (Figure 26.1) essentially describes what

theoretically and paradoxically was supposed to happen in the Michelson and Morley 

ether experiments  (Figures 26.2 and 9.2).  However, we now know that there is no 

greater distance/time interval for a light ray to propagate to and fro in air or en vacuo 

between two relatively stationary points (A and B).  Why?  Because, regardless of the in-

tandem motion of the two points (A and B) through space, the two points do not 

physically change their positions relative to the tip of the propagating light ray.  Nor 

does the mirror at point B physically displace from the light source at point A or from 

the tip of the light ray, or vice versa  (Chapters 10 and 12).   

2. Restated somewhat differently:  there is no relative velocity of c – v or c + v 

for the light ray to propagate to and fro at the constant transmission velocity of c 

between two relatively stationary points, A and B.  The mirror in Einstein’s thought 

experiment was not physically displacing from the tip of the propagating light ray.23  Nor 

22 Einstein’s false “proof” of the Relativity of Simultaneity was very similar to his “moving light clock” 

experiment and its so-called confirmation of Time Dilation  (Chapter 26D and Figure 26.6). 
23 In the M & M experiment the longitudinal mirror was theoretically displacing from stationary ether. 

That theoretical displacement from stationary ether is what Figures 26.1 and 26.2 illustrate.   
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was the A end of the rod physically changing its position relative to the tip of the light 

ray upon the return journey  (Chapter 12). 

3. Therefore Einstein’s above thought experiment was, in effect, invalidly

premised upon the existence of stationary ether, and upon the myth of a greater 

distance of propagation in the direction of motion.  For these reasons alone it was 

totally meaningless.  

4. All clocks should measure the same time interval for a light ray to propagate

at c to and fro over the same finite distance L.  The time interval of light propagation 

would only change to c – v or c + v if the distance of light propagation changed, which 

could not happen between the relatively stationary points A and B  (Chapter 12). 

5. In other words, the constant transmission velocity of light did not change

from c to c – v n or to c + v in opposite directions of propagation, as Einstein’s thought 

experiment implies. 

6. Einstein’s algebraic measurement of time intervals for light propagation was

not only invalid; it was also only a rough abstract approximation. 

7. The relative motion of the two equivalent inertial systems is irrelevant to the

measurements of time and space on such systems  (Chapter 26E). 

8. Einstein’s above described thought experiment was so convoluted, confusing

and incorrect that it was almost impossible to really understand what he was asserting 

without simplifying it, restating it, interpreting it, and graphically illustrating it in the 

way the author has done. 

9. Einstein’s 1905 thought experiment does not demonstrate that lengths and
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time intervals are relative quantities that depend upon the relative velocities of their 

reference frames,24 nor does it empirically demonstrate Einstein’s concept of the 

Relativity of Simultaneous events, nor is it “the first ever rigorous proof of the relativity 

of a physical concept,” as Jammer asserts  (Jammer, 2005, p. 116). 

Einstein did not specifically refer to his concept of the Relativity of Lengths 

(other than in the title to Section 2), but the implication of this relativistic concept is 

obvious in his examples  (Miller, pp. 192 – 193).  Miller also acknowledged that,  

“Einstein’s demonstration in § 2 of the Relativity of Simultaneity is rarely analyzed.”  

Miller’s explanation was: 

“Most likely the reason is that the relativistic [Lorentz] transformation equations 
for the space and time coordinates provide the quickest means for deducing the 
properties of time and simultaneity in moving reference system”  (Miller, p. 192). 

But this theoretical jump from simultaneity and synchronous clocks to the Lorentz 

transformations is like putting the cart light years before the horse.  Without § 2 of his 

1905 treatise as a rationale, there was absolutely no theoretical justification for 

substituting the Lorentz transformations for the Galilean transformations.25   

Also, as we have just demonstrated with Figure 26.1, Figure 26.2, and with a 

correct analysis of Einstein’s § 2 thought experiment, deductions made directly from the 

Lorentz transformations or other algebraic equations are often empirically meaningless, 

distorted, or invalid.  Why?  Because inter alia they cannot demonstrate or illustrate 

24 Nevertheless, Einstein’s thought experiment in § 2 of his June 1905d treatise remains the major 

theoretical and deductive “proof” that such physical phenomena are velocity dependent. 
25 Since § 2 is completely ad hoc and totally invalid for the aforementioned reasons, there remains no 

theoretical justification or convincing rationale for such substitution of the Lorentz transformations, nor 

for the theory that magnitudes of time and length are velocity dependent. 
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what is really happening like a graphic illustration in conjunction with a correct analysis 

can.  Very importantly, the discussion in this Section also vividly demonstrates the 

misconceptions and faulty reasoning that can occur by relying solely on thought 

experiments or on algebra (or any other form of mathematics) for our physical and 

empirical concepts. 

B. Einstein’s 1916 definition and description of the Relativity of Simultaneity.

Because Einstein’s 1905 so-called “proof” of the Relativity of Simultaneity

received so much criticism from the scientific community, Einstein decided to invent a 

different thought experiment in order to attempt to demonstrate such concept which 

would not require the use of clocks.  In 1916, Einstein asserted in his book Relativity that 

there was yet another invalid tacit assumption in classical physics.  Classical physics 

assumed that “the time interval [duration] between two events is independent of the 

condition of motion of the body of reference” (Einstein, Relativity, pp. 34, 37).  This fact 

was tacitly assumed by all classical physicists before 1916 for the simple reason that 

there was no empirical reason not to assume it.  Nevertheless, Einstein claimed that this 

tacit assumption was invalid, and he interpreted motion to mean “velocity”  (Ibid).  In 

effect, Einstein claimed that the time interval between two events does depend upon 

the relative velocity between such events and that the proof of this claim was that 

simultaneity (two events occurring at the same instant) is a relative concept.  In other 

words, Einstein asserted that the simultaneity of two distant events “depends on the 

coordinate system chosen, or, in brief, [simultaneity] is a frame dependent [or velocity 
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dependent] concept”26  (Jammer, 2006, p. 116). 

Despite his failed 1905 attempt to demonstrate that simultaneity (the quantity 

of time intervals) was a relative concept that depends upon the relative velocity of two 

reference frames, and our obvious conclusions to the contrary, Einstein (in 1916) again 

used his definitions of “simultaneity,” “synchronous time,” “common time,” and the 

“proper time of an inertial system” in another attempt to justify discarding such so-

called invalid tacit assumption of classical physics:  that “the time-interval [duration] 

between two events is independent of the condition of motion (velocity) of the body of 

reference”  (Einstein, Relativity, p. 34).   

In 1916, he asserted that the duration (quantity) of the time interval of a light 

event as viewed by an observer on a moving carriage is different than the duration of 

the time interval of such light event as viewed by an observer on the relatively 

stationary railway embankment.  Restated, that the duration of a time interval (i.e. the 

continuance of the existence of things in the Cosmos, or eternity) at one position (i.e. on 

a moving carriage) is either longer or shorter than the duration of such time interval at 

another position (i.e. on a stationary embankment), because of relative motion or 

relative velocity (changes of position) between such inertial reference frames (Ibid, pp. 

29 – 31).  On the contrary, we shall hereafter further demonstrate that Einstein was still 

merely trying to fool or confuse the reader, and that the above tacit assumption of 

classical physics is correct.   

26 Jammer further claimed that,  “Simultaneity is no longer a binary relation between two events, as in 

Newtonian or classical physics, but a ternary relation depending also on the coordinate-frame involved” 

(Jammer, 2006, p. 116).  The word “ternary” means “threefold.” 
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In order to again attempt to “prove” his conjectures concerning the velocity 

dependence of physical phenomena, Einstein in 1916 devised a new and different 

thought experiment for his definition of distant simultaneity  (Figure 26.3).  This time it 

“was a two ray definition” or illustration of simultaneity and it was primarily empirical, 

but it “did not make use of clocks”27  (Jammer, 2006, p. 130).   

In Einstein’s new (primarily empirical) velocity dependent thought experiment, 

Einstein stipulated that there were two simultaneous lightning flashes (light rays) at 

points A and B on the railway embankment.  These flashes simultaneously reflected on 

two mutually perpendicular mirrors at their midpoint M so that the observer at M 

perceived the two lightning flashes simultaneously.28  Einstein stated that the 

positions A, M and B on the railway embankment also correspond to positions A1, M1 

and B1 on the moving carriage,29 but the observer at M1 on the carriage is moving to 

the right at velocity v toward the lightening flash at B, and away from the lightening 

flash at A  ( Einstein, Relativity, pp. 29, 30).  Thus, concluded Einstein, the observer 

who has moved from position M1 to M2 on the moving train, “will see the light emitted 

from B earlier than he will see that emitted from A”30  (Ibid, p. 30; Figure 26.3).   

It is obvious that this “earlier” perception of light from B naturally results 

27 In fact, as we shall soon see, this 1916 concept could have been called the “Relativity of Duration” (time 
intervals), rather than the “Relativity of Simultaneity.” 
28 Jammer pointed out that when observer M saw the two flashes at the same instant from the two 
mirrors inclined at 90º, this resulted in “a reduction of distant simultaneity to local simultaneity…”  

(Jammer, 2006, p. 131).  However, it was empirical simultaneity, not mathematical simultaneity. 
29 Therefore the flash at A was also simultaneous for A', and the flash at B was also simultaneous for B'. 
30 Einstein also acknowledged that if the observer on the train at M1 had not possessed such velocity v 

but rather had remained permanently at a position corresponding to M, then “the rays of light emitted by

the flashes of lightening A and B would reach him simultaneously”  (Einstein, Relativity, p. 30). 
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because the observer at M1 on the carriage has moved to the new position M2 at the 

instant she perceives the distant flash from B, which position M2 has a shorter 

distance/time interval delay of the light signal at c from B than the light propagating 

from the now more distant flash at A.  This same result would have occurred if the 

carriage was not moving and the woman on the stationary carriage at position M1 had 

merely walked to a new position at M2 before the lightning flashes occurred.  Thus, the 

“motion” of the carriage (and its “relative velocity”) is not necessary to Einstein’s 

example.31  Only the change of position of M1 relative to B and the resulting shorter 

distance for light to propagate, are relevant to Einstein’s example.  

Nevertheless, Einstein’s dubious conclusions concerning the above scenario 

were quite different: 

“Observers who take the railway train as their reference-body must therefore 
come to the conclusion that the lightening flash B took place earlier than the 
lightening flash A”32  (Einstein, Relativity, p. 30). 

“We thus arrive at the important result:  Events which are simultaneous with 
reference to the embankment [i.e. two lightning flashes] are not simultaneous 
with respect to the train, and vice versa (relativity of simultaneity).33  Every 
reference-body (co-ordinate system) has its own particular time;34 unless we are 
told the reference-body to which the statement of time refers, there is no 

31 Where M on the carriage changes her position (distance) relative to a light event by any method and at 
any velocity, she will perceive such light event at a different instant in time than if she did not change her 

position (distance)…solely because of the different distance/time interval delay of c  .
32 This concept is “reference-body” dependent, not necessarily velocity dependent.  Einstein is, of course, 
assuming that the observers on the train (A1 and M1) in his example have a low I.Q. and will not factor the 

motion (change of position) of the train toward B into their conclusions. 
33 This, of course, is a non sequitur.  Resnick attempted to bolster this strained conclusion by Einstein with 

a highly contrived yet unconvincing example (Figure 26.4), 
34 Here Einstein is referring to Lorentz’s April 1904 concept of “modified local time,” and his own copycat 
concept of a “common time” for each inertial reference system.  This assertion by Einstein demonstrates 

another reason why he needed to invent a unique “common time” for every inertial reference frame, 

rather than a unique time for every inertial observer. 
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meaning in a statement of the time of an event” 35 (Ibid, pp. 30, 31). 

“So,” further concluded Einstein, “we cannot attach any absolute significance to the 

concept of simultaneity”36  (Einstein, 1905 [Dover, 1952, p. 42]).   

In Einstein’s above example (vis. “Every reference body…has its own particular 

time”), he incorrectly attributed the lack of identical perceptions of simultaneous 

lightning flashes to the difference in his common local time (proper time) between the 

train as a whole and the railway embankment as a whole.  But there is no such thing as 

“common local time” or “proper time” for numerous spatially separated observers or 

events situated on an inertially moving body (reference frame)37  (Chapter 25).  Every 

human observer on the moving train (A1, M1, B1) and every human observer on the 

relatively stationary embankment (A, M, B) has a different personal perception 

(measurement) of the light events, instants, time intervals and distance intervals 

involved than every other observer, because of the different unique position of each 

observer’s eyes and the different distance/time interval delay of c relative to each 

observer’s unique position…regardless of any “synchronized times,” “common times,” 

or “proper times” arbitrarily stipulated to be simultaneous, or any common motions, 

35 In effect, Einstein is claiming that every inertial system (the train or the embankment) no matter how 
large it is has its own “particular time,” “common time” and “proper time” for all of the spatially 

separated observers and events located thereon (Chapter 25); rather than the correct empirical concept 

that every  human observer his own unique time of perception at his own unique position relative to a 

distant light event.  With the correct concept, neither the train nor the embankment is required as 

reference a body.  The only reference event is each lightning flash.
36 The valid tacit assumption of empirical physics, that the time interval between two light events does 
not depend upon the velocity of any reference body, does not require any concept of simultaneity, either 

absolute or relative, nor any significance for the concept of simultaneity (especially not Einstein’s 

concept). 
37 Nor is there a “proper time of the system” for each inertially moving body (reference frame) as a whole. 
Material bodies and reference frames don’t observe anything; only spatially separated human observers 

situated on such material bodies and reference frames perceive instants, time intervals, and light events.
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relative velocities, frames or bodies of reference involved. 

Even though each human observer on the uniformly moving train (A1, M1, B1) 

may share a common motion, they do not share a common personal perception of the 

instant of occurrence of events with the other observers, because the distance/time 

interval delay of c from the position of a distant light event is different relative to each 

observer’s eyes and his unique position.  For example, the perceived local time of the 

lightning strike at B will be different for positions A and A1 than for positions B and B1, 

because the light signal from B takes longer to reach the A positions than the B 

positions.  (Figure 26.3)  Each observer on the carriage and on the embankment has a 

different personal time of observation of lightning strikes at A and B, because of each 

observer’s different position (distance) relative thereto, regardless of any arbitrarily 

stipulated synchronous time, common time, or the common motion involved.  Likewise, 

an observer standing in Tokyo has a common inertial terrestrial motion with an observer 

standing in New York, but each observer’s personal perception of the local time of the 

space shuttle flying over each city is completely different because of his or her different 

positions.  There is no “common local time” or “proper time” of observation for an 

observer in Tokyo and New York, regardless of their identical inertial motion on the 

Earth through space, or their sequentially synchronized watches, or their possible 

relative velocities. 

All that Einstein’s above conclusions and spurious rationales really mean is that 

each observer’s personal perception of simultaneity is relative to and depends upon:  1) 

the relative position (distance) of each observer and the relative position (distance) of 
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each observed distant light event at the instant of emission of such light and at the 

instant of each observer’s personal perception thereof…and  2) the distance/time 

interval delay of c from the distant light event to each observer’s eye.  The particular 

inertial reference body, its method of changing its relative positions, and its relative 

velocity are completely irrelevant to each observer’s personal perception or 

measurement.  The fact that Einstein was dealing with absolute mathematical distant 

simultaneity, artificial synchronous times, reference frames, coordinate measurements, 

and observers (who are merely mathematical measurers), might in some cases make his 

Relativity of Simultaneity mathematically valid for a pure mathematician, but it does not 

make it physically or empirically valid for a human observer, nor for empirical physics. 

At this juncture, let us return to Rohrlich’s experimental test concerning 

simultaneity in our Chapter 25F, where he claimed that his geometrical space-time 

diagrams demonstrated Einstein’s concepts of Simultaneity and the Relativity of 

Simultaneity  (Figure 25.7).  Rohrlich stated that an observer on a rocket ship R that was 

moving uniformly in a straight line relative to clock/event A, clock/event B and event C 

would not measure the time for a light signal to propagate from point A to point B to be 

simultaneous with the time for a light signal to propagate from point A' to point B', 

which coordinate points were moving relative to R.  He concluded,  “Simultaneity 

depends on the reference frame38 [and that] this conclusion [which] lies at the very 

basis of the special theory of relativity…follows from the second principle…[Einstein’s 

38 It might be true that “coordinate simultaneity” depends on the reference frame (the relative velocity 

and distortion of coordinates), but this concept is only meaningful to pure mathematicians.  It has no 

empirical validity for physics nor for a human observer. 
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empirically invalid postulate concerning the absolute velocity of light at c  ]”39  (Rohrlich, 

p. 65).

Rohrlich then constructed two space-time diagrams.  He claimed that Figure 

25.7C (which illustrated coordinate non-simultaneity) proved his point that “only 

observers at rest with one another [Figure 25.7B] will agree on the [coordinate] 

simultaneity of two events”  (Ibid, pp. 64, 65).  In reality, what Rohrlich was actually 

demonstrating was that coordinate measurements in a relatively stationary reference 

frame are distorted in a relatively moving reference frame  (Chapter 28). 

The answers to the paradox between a human observer’s empirical simultaneity 

and Einstein’s absolute mathematical form of simultaneity are as follows.  The times of 

A and B (in Figure 25.7A) never were empirically simultaneous; they were only 

mathematically synchronous.  The relativistic geometrical convention that allows 

Minkowski’s world lines for relative inertial motions to be at an angle is a major reason 

for the geometrical disparity.40  The reasons why the times could be empirically 

different for R are because of relative changes of position of A, B and R, and the 

resulting changes of the empirical distance/time interval delay of c relative to each 

position.  The reasons why the light signals had the same velocity c relative to each 

linearly moving point (A, B and R) is because Einstein’s second postulate for the 

absolutely constant propagation 

39 Now we have at least five major reasons why Einstein’s Relativity of Simultaneity is not empirically 
valid:  the artificial synchronous time of events on an inertial frame, the fact that relative velocity is for a 

human observer irrelevant to empirical simultaneity, Einstein’s invalid ether based thought experiment 

(Chapter 26A), the irrelevance of coordinate simultaneity for a human observer, and Einstein’s absolute 

and empirically invalid second postulate.
40 The only thing that Minkowski’s space-time diagrams of Special Relativity really demonstrate is that 
they are consistently empirically invalid  (Chapter 30). 
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velocity of c  , regardless of the relative linear motion of its targets, is incorrect  (Chapters 

20F, 21E and 22).  In other words, comparing empirical human simultaneity (a relative 

concept) with Einstein’s absolute concept of mathematical simultaneity (and especially 

Minkowski’s distorted geometrical depictions thereof) is like comparing fire and water. 

Let us now return to Einstein’s 1916 description of the Relativity of Simultaneity. 

There is no question that the instant of each human observer’s personal perception of 

such light events (lightning strikes) on the embankment is different than each moving 

human observer’s personal perceptions on the train:  1) because of such moving 

observer’s different initial position (A1, M1, B1) on the train relative to light events A and 

B, and the different distance/time interval delay of c relative to such different positions; 

and  2) because of their changed positions to A2, M2, and B2 on the moving train relative 

to light events A and B, and the changed distance/time interval delay of c relative to 

such changed positions41  (Figure 26.3).  No human observer on the train or on the 

embankment perceives such distant light events exactly the same way or at exactly the 

same instant in time as any other observer.  In fact, every observer’s personal 

perception of such time intervals and the simultaneity (or lack thereof) of such distant 

light events is relative and is measured differently depending upon the distance/time 

interval delay between the position of the light event (i.e. lightning) at its instant of 

emission, and the unique position of each human observer at the instant of his or her 

personal perception thereof.  These are not really profound conclusions.   

However, Einstein drew several empirically illogical and dubious far-reaching 

41 Figures 26.7 and 26.8. 
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inferences from his above seemingly innocuous example.  First, Einstein asserted that: 

“…the time [interval] required by a particular occurrence [light event] with 
respect to the carriage must not be considered equal to the duration of the same 
occurrence [light event] as judged from the embankment”  (Einstein, Relativity, 
p. 31).

Here, Einstein is apparently equating differences in the personal time intervals of 

perception of distant events by human observers at different positions due to different 

distance/time interval delays of c, with the (absolute elapsed) duration of such time 

intervals…the continuance of the existence of things in the Cosmos (or eternity).  Here 

we are not just dealing with the difference between empirical human simultaneity and 

Einstein’s absolute mathematical simultaneity.  Rather we are dealing with metaphysics. 

This empirical misanalysis, misconception and misstatement can be considered 

as a theoretical foundation for Einstein’s empirically invalid “dilation (slowing down) of 

time” or eternity concept found later in his book Relativity, to-wit: 

“…the time which elapses between two strokes of the [moving] clock is not one 

second but 1/√(1 −
𝑣2

𝑐2
)  seconds, i.e. a somewhat larger [slower] time.42  As a 

consequence of its motion the clock goes more slowly than when at rest”43  (Ibid, 
p. 42).

As his second empirically illogical conclusion from his 1916 Relativity of 

Simultaneity thought experiment, Einstein asserted as follows: 

“Now before the advent of the theory of relativity it had always tacitly been 

42 One might logically ask,  “What happens to the portion of the second that is lost in this process?  What 
is the physical mechanism for this process?”  In Chapter 28 we shall be disappointed to discover that this 

Time Dilation concept only results from Einstein’s dubious method of measuring coordinates. 
43 Einstein used his concept of the Relativity of Simultaneity (the slowing down of eternity or Duration) to 
justify adopting the Lorentz transformation equations for time (Chapter 27) that in turn mathematically 

produced this dilation (slowing down) of time concept, which (in classical circular fashion) mathematically 

confirmed his concept of the Relativity of Simultaneity  (Chapter 28).  But if the Relativity of Simultaneity 

is not empirically valid, then neither are the Lorentz transformations for time, nor is Einstein’s circular 

concept of Time Dilation based thereon.
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assumed in physics that the statement of time [perceptions of simultaneity] had 
an absolute significance, i.e. that it [the duration of time] is independent of the 
state of motion of the body of reference.44  But we have just seen that this 
assumption is incompatible with the most natural definition of simultaneity”45  
(Einstein, Relativity, p. 31; Einstein, 1905d [Dover, 1952, pp. 42, 43]). 

Here, Einstein was again attempting to equate “the state of motion of a body” (its 

change of position over time, or velocity) with the body’s specific “position in space” at 

the specific instant of a distant light emission and the personal perception thereof by a 

human observer at a different specific position.   

It is acknowledged that the personal time of perception of a distant light event is 

not independent of the position of the emitting body at the instant of the emission of 

light, nor of the position of the human observer at the instant of his personal perception 

thereof, nor is it independent of the appropriate distance/time interval delay of c.  It is 

also acknowledged that the personal time of perception of distant light events does not 

have “an absolute significance,” but rather occurs because the position of a distant light 

event and its distance/time interval delay of c are relative to the specific position and 

personal time of each different human observer.   

But this is not what Einstein was asserting with his statements about relative 

motion, relative simultaneity, and the changing “duration of the same occurrence.”  

(Einstein, Relativity, p. 31).  Einstein was asserting that the absolute duration of the 

44 Actually the tacit absolute assumption in physics was that t' = t  .  In other words, the instant of 

distant light emission was the same instant as the local perception thereof.  The motion of a body of

reference 

had nothing to do with such misassumption. 
45 Neither Einstein’s contrived thought experiment concerning simultaneous lightning flashes, nor his 
dubious conclusions based thereon, is “the most natural definition of simultaneity.”  Einstein’s artificial 

and mathematical examples of simultaneity and the Relativity of Simultaneity are completely 

incompatible with empirical simultaneity, which is really the most natural definition of simultaneity.

577 Chapter Twenty-Six



continuous existence of things in the Cosmos (in other words, “eternity”) slows down 

because of relative motion (really, relative change of position).  In effect, Einstein was 

asserting that the relative simultaneity and the dilation (slowing down) of time intervals 

on a body (or frame) is dependent upon the state of motion (relative velocity) of that 

body (or frame).46  Empirically, these conjectures constitute a form of metaphysics or 

even pseudo-science. 

Thirdly, based on his 1916 Relativity of Simultaneity thought experiment, 

Einstein also claimed that his so-called Galilean Addition of Velocities concept caused 

the “difficulties” that he described in Chapter 7 of his book Relativity.47  Why?  Because 

according to Einstein, “one second” on the moving carriage was assumed (by the 

followers of Newton) to be equal in duration to “one second” on the stationary railway 

embankment.  But Einstein claimed that he had just “proven” that the duration of “one 

second” of time was less or slower on the moving carriage,48 ergo the reciprocal 

distance traveled by a walking man or by a light ray in the moving carriage must also be 

46 All of the above illogical conjectures concerning the Relativity of Simultaneity (Duration) constitute 
Einstein’s so-called proof that the phenomenon and quantity of time is velocity dependent. 
47 Remember that Einstein’s “difficulty” was:  How could light be “propagated relative to the [stationary] 
embankment with the velocity c  ,” but with respect to the linearly moving carriage it was c – v  , “smaller 

than c  ”  (Einstein, Relativity, pp. 22, 23).  In effect, Einstein now claimed that this so-called “difficulty” 

resulted from the above tacit assumption of classical physics:  that the duration of time intervals (eternity) 

was independent of motion (relative velocity).  
48 Here Einstein is claiming that the “duration” (the elapsed time interval of occurrence) of one second in 
the moving carriage is not equal in “duration” to (the elapsed time interval of occurrence) of one second 

on the stationary railway embankment. But in fact, all he had really demonstrated was that the personal 

perception of his definition of simultaneity (duration) was different in the moving train than on the 

stationary railway embankment, and therefore the perception of his definition of simultaneity was 

relative for all observers.  Why was the perception of simultaneity different?  Because of the relative 

positions (distances) of distant light events and observers at the instants of emission and observation, and 

the distance/time interval delay of c relative to each different position.  But not because of any relative 

velocity or relative motion involved, per se. 
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less.  

According to Einstein, this lesser distance was due to his concept of the 

contraction in length of the moving carriage in its direction of motion (relative 

velocity).49 (Einstein, Relativity, pp. 32, 33, 40, 41).  In Einstein’s own words, because of 

his concept of the Relativity of Simultaneity (Duration):  “It cannot be concluded that 

the man in walking [for one second in the moving carriage] travels the distance w 

relative to the railway line in a time which is equal to one second as judged from the 

embankment”50  (Ibid, p. 31).  This statement is equivalent to Einstein’s reciprocal 

concept of the Relativity of Distance, which we shall discuss in the next section, and 

which empirically is also a form of metaphysics or pseudo-science.51  The Relativity of 

Distance may in turn be considered to be a foundation of Einstein’s Contraction of 

Length concept, which mathematically results from his Lorentz transformations and his 

dubious methods of coordinate measurements  (Chapters 27 and 28). 

The above deduction of Einstein’s ad hoc Relativity of Distance concept and his 

ad hoc Contraction of Length concept from his ad hoc and empirically invalid Relativity 

of Simultaneity concept is an excellent example of the house of cards constructed by 

Einstein and known as Special Relativity.  As we previously mentioned, Einstein began 

with a false premise (the impossible absolutely constant velocity of c) and then deduced 

49 This “Contraction of Length” concept was also a mathematical consequence of Einstein’s Lorentz 
transformation equations for distance (Chapters 27 & 28), which Lorentz transformation equations were 

in turn theoretically justified by Einstein’s invalid Relativity of Distance concept that we will discuss in the 

next section of this chapter.  Yes, more circular reasoning.   
50 Here Einstein is probably referring to distorted “coordinate time,” but he fails to inform the reader of 
this fact. 
51 Thus, Einstein is attempting to assert and confirm one spurious empirical concept (the Relativity of 
Distance) with the assertion of another spurious empirical concept (the Relativity of Duration).
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one ad hoc concept from another ad hoc concept, over and over again, in order to arrive 

at mathematical concepts, conclusions, formulas and consequences. 

Einstein also asserted that all of the above bootstrap and fuzzy logic concerning 

the Relativity of Simultaneity explained the “difficulty” of how light appeared to 

propagate relative to the stationary embankment at c and relative to the moving 

carriage at c – v.  In Einstein’s words: 

“[I]f we discard this [tacit] assumption [that the duration of time, or eternity, 
does not vary nor slow down depending upon the motion or relative velocity of a 
body of reference], then the conflict between the law of the propagation of light 
en vacuo and the principle of relativity…disappears”52 (Einstein, Relativity, p. 31). 

We have just discussed Einstein’s ad hoc and coordinate concept of the Relativity 

of Duration (time intervals), which he mischaracterized as “the Relativity of 

Simultaneity” in his book Relativity  (Ibid, pp. 29-31).  We have also seen that each 

human observer’s personal local perception of the time intervals of distant events is a 

valid concept.  However, Einstein’s strained mathematics and illogical examples, 

analogies, metaphors, rationalizations and geometrical illustrations concerning 

variations in duration (eternity, or different elapsed time intervals for the same 

occurrence) based on relative motion (relative velocity) and the “common time” of an 

inertial reference system—in order to attempt to “prove” that his absolute 

52 It is obvious from the above discussion that Einstein needed this concept of the “Relativity of Duration” 
in order to justify his modification to the Galilean transformation equation for time, and so that he could 

then claim that the Lorentz transformation equation for dilation of time and his Special Theory were the 

mathematical “solution” for the “difficulties” concerning the velocity of light, as well as the explanation 

for the M & M null result  (Einstein, Relativity, pp. 59 – 60).  But, as we have already explained in Chapters 

19 through 22, there never were any “difficulties” or “conflicts” that needed fixing by Einstein’s strained 

logic and by his two invalid fundamental postulates.  Thus, Einstein was attempting to solve a non-existent 

problem with a contrived and invalid solution:  his Special Theory. 
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mathematical definition of distant simultaneity is relative, that the quantity of time 

intervals are velocity dependent, that the duration of time slows down, and that 

moving objects contract in length—are all completely without empirical merit. 53   

C. Einstein’s invalid concept of the Relativity of Distance (Length)

In 1916, Einstein also attempted to justify discarding what he called a second 

invalid tacit assumption of classical physics, vis. that “the space-interval (distance) 

between two points of a rigid body is independent of the condition of motion of the 

body of reference”54  (Einstein, Relativity, p. 34).  Einstein asserted that, because of 

relative motion (relative velocity), the measurement of distance on a moving body of 

reference (i.e. a train) is different when measured congruently by the relatively 

stationary passenger inside the train using a rigid meter rod, than when measured 

visually and by coordinates by an observer from the embankment.55  He called this 

concept, the “Relativity of Distance (or length)” 56  (Einstein, Relativity, pp. 32, 33).   

It should be mentioned at the outset of this Section 26C that Einstein’s 

“Relativity of Distance” is substantially the same concept as his “Relativity of 

53 We will also see in Chapter 27 that Einstein’s attempts to justify substituting his Lorentz transformation 
equations for the Galilean transformation equations, based on these invalid assertions concerning 

eternity (vis. the unequal duration of the same time intervals because of relative motion), were equally 

without merit. 
54 Again, there were no empirical reasons for classical physicists not to tacitly assume these facts. 
55 This reciprocal concept also follows from Einstein’s twin concept, the Relativity of Simultaneity which is  
Duration  (Chapter 26B).  It is the theoretical foundation and attempted justification for adopting and 

substituting his Lorentz transformation equation for distance, 𝑥′ = (𝑥 − 𝑣𝑡)/√(1 −
𝑣2

𝑐2
), which 

theoretically and mathematically (with arbitrary interpretations) results in the coordinate “contraction of 
length” of a body  (Einstein, Relativity, pp. 40, 41; Chapter 28). 
56 Remember that Einstein merely implied this concept of the Relativity of Distance in § 2 of his 1905 
treatise, during his discussion of his concept of the Relativity of Simultaneity  (Einstein, 1905d [Dover, 

1952, pp. 41 – 42], Chapter 26A).
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Simultaneity” (Duration), because points on a rigid body can be considered to be light 

events, and the time interval of light propagation between them is equivalent to a 

distance.  Except for Einstein’s assertion that one cannot simultaneously measure with 

coordinates the distance between the front end and the rear end of a linearly moving 

object (which we will analyze and discuss in Chapter 28), only the semantics are 

somewhat different with respect to such theoretical twin concepts. 

Einstein tried to justify his concept of the Relativity of Distance (that distance or 

length changes with relative motion or relative velocity) by way of the following thought 

experiment.  In Figure 26.5, the passenger at M1 on the moving train uses a rigid meter 

rod to congruently measure the distance from point A1 to point B1 on the floor of the 

train.  An observer standing at position B on the stationary railway embankment marks 

the positions on the embankment opposite where she perceives points A1 and B1 to be.  

She will mark B exactly opposite B1, because there is no substantial distance/time 

interval delay of c for this measurement.  But she will mark her perception of the 

position of A1 at A3, because A1 is farther away from B and by the time she sees it, A1 has 

moved to position A2.  Therefore, the distance between A3 and B is obviously different 

and shorter than the distance between A1 and B1. 57 But this difference in perceived 

57 If the measurement had been made by the observer standing at position A on the railway embankment, 
point A1 would have been measured to correspond with point A (because there is no substantial 

distance/time interval delay of c for this measurement).  However, point B1 would have been measured 

by A to correspond with point B3 because B1 is farther away from A, and by the time she sees it B1 has 

moved to position B2.  The distance from A to B2 is obviously a longer measured distance than from A1 to 

B1.  If this distance from A to B2 is longer, then how could the duration of time on the moving train be 

shorter?  The distance is shorter or longer depending upon whether A is making the measurement or B is.  

Is this not a contradiction to Einstein’s hypothesis of the Relativity of Duration?  How could the Lorentz 

transformation and its theoretically contracted length apply to this situation?  In reality, if the observer at 

position M on the embankment had made the measurements, they would have been between A and A3, 

and between B and B3 (because of the different distance/time interval delay of c for M), which is the same 
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distance is due solely to the distance/time delay interval of c from position A2 to the 

position of the observer B at the instant of her perception of A2 being opposite to A3, 

and not because of any relative motion involved per se.58  Such relative motion of the 

train merely facilitated B’s perception and measurement at certain positions. 

For obvious reasons, Einstein made sure that the measurement of length on the 

moving inertial system (the carriage) would not include the empirical distance/time 

interval delay of c.  How?  Because his observer M1 on such moving inertial system 

physically and congruently measured the exact length from A1 to B1 on the floor of the 

carriage by using a rigid meter rod, which congruent method of measurement does not 

involve a visual estimate of the distance nor the distance/time interval delay of c.  

Whereas, the observers situated on the inertial system at rest (the embankment) were 

required to visually measure (estimate) the length from A1 to B1 on the carriage from 

different positions and distances, which imprecise method of measurement does 

necessarily involve the distance/time interval delay of c.  In other words, Einstein 

required different methods for measurement of distance by various observers on 

different inertial systems.  Naturally, such measurements would be different (slightly 

shorter or slightly longer), depending upon the relative positions involved and because 

of such dubious methods of measurement.59 

distance that M1 would measure from A1 to B1 on the moving train.  Such are the illusions and fuzzy logic 
of Einstein twin concepts and his system of measurement. 
58 The same perception and measurement would have been made by B if point A had been moved to 
point A2 prior to the motion of the train and prior to B’s measurement.
59 This is yet another example of Einstein switching back and forth between empirical measurements by 
human observers and mathematical measurements by measurers (i.e. the points on the embankment) in 
order to fool the reader and achieve his spurious relativistic agenda. 
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Based on his above example, Einstein asserted that “the length of the train as 

measured from the embankment may be different from that obtained by measuring in 

the train itself” 60  (Einstein, Relativity, p. 33).  Nevertheless, it is obvious that all of the 

distances from A to B, from A1 to B1, from A2 to B2, and from A3 to B3 remained exactly 

the same, despite any relative motions (velocities) or Einstein’s dubious rationalizations.  

In reality, the only thing that changed was the perception of such distances by the 

various observers at the instant of their observation, solely because of:  1) their changed 

positions (distances) relative to the observed points as a result of the displacement of 

the train relative to the embankment, and  2) the appropriate distance/time interval 

delay of c. 

What was Einstein hoping to accomplish with his contrived concept and illusion 

of the Relativity of Distance?  Based on his assertion that “the length of the train as 

measured from the embankment may be different from that obtained by measuring the 

train itself,” he concluded that the second tacit assumption of classical physics 

concerning distance or length was also wrong and must be discarded.  In other words, 

that:  “The space interval (distance) between two points on a rigid body [is dependant 

upon] the condition of motion of the body of reference,” i.e. the carriage61  (Ibid, p. 34).  

Einstein then claimed: 

“This circumstance leads us to a second objection which must be raised against 

60 In effect, Einstein was asserting that the perception of distance is not caused by the changed position 

of the observer relative to the event, but rather by relative motion.  But since relative motion merely

means the relative changes of positions over time, what is the difference?  He thereafter used this 

misleading characterization and the illogical conclusion that he drew from it as the basis for adopting his 

Lorentz contraction of distance concept  (Einstein, Relativity, pp. 40, 41).
61 All of these illogical and unconvincing conjectures concerning the Relativity of Distance constitute 
Einstein’s so-called proof that distance or length is velocity dependent. 
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the [classical theorem of the addition of velocities].  Namely, if the man in the 
carriage covers the distance w in a unit of time—measured from the train—then 
this distance—as measured from the embankment—is not necessarily also equal 
to w” 62 (Ibid, p. 33). 

Thus, continued Einstein, if we drop the two invalid tacit assumptions of classical 

physics: 

“then the dilemma of [the “difficulties” of the velocity of light] disappears, 
because the theorem of the addition of velocities…becomes invalid.63  The 
possibility presents itself that the law of the propagation of light in vacuo may be 
compatible with the principle of relativity…”  (Ibid, p. 34). 

Eureka!  We now fully understand Einstein’s theoretical agenda.  If he could 

somehow convince the reader that there is a Relativity of Duration (time intervals) and a 

Relativity of Distance (lengths), and that the two so-called tacit assumptions of classical 

physics (vis. that motion or velocity is irrelevant to the measurement and quantity of 

time intervals and length) are false, then he could declare that the so-called classical 

addition of velocities is also invalid.  After achieving these illogical verbal illusions, 

Einstein then stated that what is necessary is a modification of the theorem of the 

classical addition of velocities (x = x' – vt and x' = x + vt) by substituting the Lorentz 

transformation equations for them.  Einstein concluded that this was mathematically 

necessary “in order to remove the apparent disagreement between” the velocity of c 

and his principle of relativity…in other words, Einstein’s “difficulties.”64  (Ibid, pp. 34 – 

62 Einstein described a similar objection to the addition of velocities at the end of his chapter on the 
Relativity of Simultaneity - Duration  (Einstein, Relativity, p. 31). 
63 This spurious assertion may be considered as a theoretical basis for Einstein’s “relativistic theorem for 
the addition of velocities.”  In Chapter 29 we will discuss Einstein’s invalid “relativistic composition of 

velocities” and why it is meaningless.
64 Since Einstein’s classical addition of velocities is embedded in the Galilean transformation equations for 
distance, x = x – vt and x' = x + vt  , this would automatically require a modification of the Galilean 

transformation equations for distance. 
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37). 

But, as we discovered in Chapters 21 and 22, there are no real “difficulties” that 

need fixing.  A ray of light instantly transmits at c relative to its point of emission in 

space and relative to the medium of a vacuum (empty space) through which it travels, 

and it very naturally propagates at velocities (c + v or c – v) and at time intervals (ct – vt 

or ct + vt) relative to linearly moving material objects which are approaching it or 

moving away from it at velocity v.  Also, as we discussed in Chapters 23 and 24, the 

material principle of Galileo’s Relativity (in any of its many forms) is irrelevant to the 

velocity of light at c, so that any apparent disagreement between them is moot.65  Thus, 

all of Einstein’s artificial and contrived concepts of synchronization of clocks, 

simultaneity, common time, the proper time of an inertial frame, the Relativity of 

Simultaneity (duration), and the Relativity of Distance (length), were concocted and 

invented for naught. 

D. Einstein’s moving light clock thought experiments as attempted proofs of
his twin concepts.

In 1913, Einstein published a simple argument in order to attempt to justify and 

prove the validity of his Relativity of Duration (time intervals) and Time Dilation 

concepts  (Galison, pp. 270 – 271).  He imagined that two parallel mirrors located on a 

stationary railway carriage, with a light ray propagating to and fro vertically over the 

distance (L0) between them, can constitute a clock for an observer on the carriage, 

where one tick (t0) is defined as an emitted flash of light propagating at c 

65 This also means that Einstein’s first fundamental postulate of relativity is meaningless and moot. 
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perpendicularly from one mirror and back to the other (a detector)  (Ibid, p. 271; Figure 

26.6A).   

Then, stated Einstein, suppose that the railway carriage moves to the right at 

velocity v.  Observer S' traveling with the light clock on the moving carriage continues to 

properly measure the length of the clock to be L0 (and its time interval of light 

propagation to be t0) because observer S' and the light clock remain relatively 

stationary.  But for the stationary observer S on the embankment, the up and down 

propagation of the light pulses now form a saw tooth pattern in the direction of the 

motion.  This inclined trajectory of each light flash for S is obviously longer than the 

perpendicular trajectory as seen by S'”  (Figure 26.6B).  Because of Einstein’s second 

postulate that the velocity of light is the same in every inertial reference frame, the 

angled trajectory of light must also propagate at c  (Ibid). 

Einstein then rationalized that, since the light flashes have a greater distance 

along an inclined path L than it does along the perpendicular path L0, each tick of the 

moving light clock must take a longer time interval to occur than when the light clock 

was stationary.  Thus, S must conclude that the moving light clock runs more slowly than 

when it is stationary, and that everything else in the moving carriage frame occurs more 

slowly than when stationary  (Ibid).  Einstein’s ultimate spurious conclusion was that the 

quantity of time is dependent upon the relative motion (velocity) of the observer. 

Many well-known followers of Einstein, including Resnick, Feynman, Cropper and 

French also use the same argument and similar illustrations to attempt to confirm that 

time is a relative concept, that its quantity depends upon relative motion, and that Time 
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Dilation is a real physical phenomenon  (Resnick, 1992, pp. 470 – 471; Feynman, 1963, 

pp. 15-5, 15-6; Cropper, pp. 209 – 211; French, pp. 106 – 107).  All of these relativists 

also attempt to justify these conclusions with algebraic equations.  But it turns out that 

such arguments, illustrations and algebraic proofs are just highly contrived ad hoc 

illusions based on false assumptions and fool’s logic, for the following reasons: 

1. Einstein’s light clock experiment was really nothing more than what

Michelson falsely assumed would happen in his 1881 and 1887 ether experiments, vis. 

that a light ray would propagate a greater distance in the direction of motion of the 

apparatus  (Figures 9.2 and 9.5).  As French acknowledged:  the idealized light clock 

“bears more than a passing resemblance to one arm [the longitudinal arm or the 

transverse arm] of a Michelson interferometer” in motion66  (French, p. 106, footnote). 

2. The longer inclined or angled path of such light flashes was only a visual

illusion67 and a false assumption  (Figure 9.5).  A light flash which is perpendicular to the 

direction of motion of the carriage does not have lateral inertia  (Chapter 9). 

3. Even if the railway carriage and the light clock traveled at 200 km/h, the light

paths of such light flashes would not empirically or detectably vary from the 

perpendicular nor produce Einstein’s desired illusion. 

4. The only way that the illusion of Figure 26.6B could ever theoretically happen

66 It is obvious that Michelson’s, Maxwell’s and Lorentz’s false ether assumptions of a greater distance for 
light to propagate in the direction of motion, and Michelson’s 1887 illustration of light propagating in an 

angled path, was the source for Einstein’s absurd moving light clock argument in favor of Time Dilation 

(Chapter 9 and Figures 9.2 and 9.5). 
67 Remember the visual illusion that was created when Einstein dropped a stone “straight down” from a 
moving train, but the stone’s inertia actually caused it to fall in a parabolic motion  (Figure 3.5, Chapter 

3B).
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would be if the railway carriage was moving at more than twice the velocity of light 

(about 700,000 km/s), which according to Einstein is impossible. 

5. Einstein needed to create a visual expansion of distance of the propagating

light ray because of relative motion (Figure 26.6B) in order to obtain a theoretical 

expansion or Dilation of Time.  However, this expansion of distance results in an internal 

contradiction for his Special Theory.  Distance in Einstein’s Special Theory is supposed to 

contract in the direction of motion. 

6. The algebraic proofs for Time Dilation are a result of fool’s logic and are highly

contrived to obtain the desired result. 

7. There is NO empirical evidence upon which to base Einstein’s moving light

clock thought experiment, or that either the Relativity of Time or Time Dilation actually 

exist.  They are completely ad hoc concepts.68   

The above relativists (and many others) also used another version of Einstein’s 

moving light clock thought experiment in order to argue and attempt to prove that 

Einstein’s concept of the Relativity of Distance and Length Contraction were real 

physical phenomena.  Suppose that observer S' turns the light clock sideways so that the 

light propagates to and fro horizontally in the direction of motion of the train  (Figure 

26.6C).  When the train is stationary observer S' measures the length of the light clock 

to be L0 because the light propagates from the light source to the mirror and back to 

the detector over the same distance L0 in both directions during a time interval T0  ( 

68 The paradoxical slower decay than expected of muons that enter our atmosphere at high speeds is 

not a result of Time Dilation  (Chapter 37).
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Resnick, 1992, pp. 471 – 472).  S on the stationary embankment watches the stationary 

light clock operate for a while. 

When the train moves at velocity v to the right, S' continues to properly measure 

the length of the light clock to be L0 because S' and his clock remain relatively 

stationary.  But observer S on the embankment measures the light ray to move a greater 

distance in the light clock in the direction of motion because of the motion of the train 

relative to her  (Figure 26.6D).  Therefore, when S adds the time intervals for the light 

ray to propagate from position 1 to position 2, plus the additional theoretical time for 

the light ray to catch up to the moving mirror, plus the time for the light ray to return 

from position 2 to position 1 (Figure 26.6D3), she must conclude that the light clock has 

physically contracted in length in the direction of its relative motion, because light must 

propagate at c during the same time and distance intervals for both observers in S' and 

the moving light clock and for S on the relatively stationary embankment.69 

Many of the same followers of Einstein use the above argument and similar 

illustrations to attempt to confirm that the Relativity of Distance (length) and Length 

Contraction are real physical phenomena  (Resnick, 1992, pp. 471 – 472; Cropper, pp. 

211 – 213; French, pp. 107 – 109).  Such relativists also attempt to mathematically 

confirm these conclusions with algebraic equations.  But, again, it turns out that such 

arguments, illustrations and algebraic proofs are just highly contrived ad hoc illusions 

based on false assumptions and fool’s logic, for the following reasons: 

69 When observer S' on the moving train heard of the observations of S, theoretically he would also have 

to come to the same conclusion. 
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1. Again, this version of Einstein’s moving light clock experiment was nothing

more than what Michelson falsely assumed would happen in his 1881 and 1887 ether 

experiments  (Figures 9.2 and 9.5).  Michelson assumed that the longitudinal mirror 

would displace from stationary ether so that the longitudinal light ray would have a 

greater distance to propagate in his apparatus in the direction of motion  (Chapter 9; 

Figure 26.2).  Einstein made a similar assumption in his moving light clock experiment. 

2. But, as we have repeatedly demonstrated, neither mirror in Michelson’s

experiments displaced from the light source nor from the tip of the propagating light 

ray, therefore there was no greater distance for light to propagate to and fro between 

such relatively stationary mirrors, regardless of the assumed motion of the apparatus 

through space  (Chapter 12). 

3. Likewise, there would be no greater distance for light flashes to propagate to

and fro between relatively stationary mirrors in Einstein’s linearly moving light clock 

experiment.  Thus, this version of Einstein’s light clock thought experiment was also 

based upon a false premise, and its theoretical results could not happen. 

4. Even if the train and the light clock were moving at 200 km/h, such visual

illusion could not be perceived by S.  In order to even theoretically produce the 

illusion shown in Figure 26.6D, the train would have to travel at a speed greatly in 

excess of twice the velocity of light, which Einstein asserts cannot happen. 

5. If there was an actual contraction of the distance in the direction of motion

this would a priori mean that there was also a reciprocal contraction of the relevant 
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time interval (which should be a self-contradiction to Special Relativity).70  In 

Einstein’s Special Theory time intervals are supposed to expand. 

6. The algebraic manipulations and “proofs” for length contraction are a result

of fool’s logic and are highly contrived to obtain the desired result. 

7.  The final equation for such Length Contraction (𝐿 = 𝐿0√(1 −
𝑣2

𝑐2
) was the 

“same equation that Lorentz had concluded earlier was necessary to account for 

Michelson and Morley’s null result”  (Cropper, p. 213).  But such conclusion was based 

upon non-existent ether, so it was ad hoc and meaningless. 

8. Resnick acknowledged that “No actual shrinkage is implied” from such

arguments, illustrations and algebraic proofs  (Resnick, 1992, p. 472).  There is “merely a 

difference in measured results, just as two observers in relative motion measure a 

different frequency for the same source of sound (the Doppler effect)”71  (Ibid).  If there 

was no actual shrinkage, how can Einstein’s thought experiment explain Michelson’s 

null results, which theoretically require a physical contraction of distance  (Chapter 15)? 

9. There is no empirical evidence upon which to base such version of Einstein’s

moving light clock thought experiment, or that either the Relativity of Length or Length 

Contraction actually exists.  They are completely ad hoc concepts.72   

70 The relativists needed to create a theoretical contraction of time in order to obtain the desired 
contraction of matter result, but this unwelcome companion result should be a self-contradiction to their 

arguments. 
71 But, of course, there is a big difference between such changing frequencies of sound and the theoretical 
relativistic contractions of matter.  With the Doppler effect of sound there is a valid physical reason for 

such changing frequencies (Figure 8.3), but there is no valid physical reason for Einstein’s contraction of 

matter.  Therefore, Resnick’s analogy was completely false and meaningless. 
72 The only theoretical basis for such contraction was Fitzgerald’s, Lorentz’s and Einstein’s bogus 
contraction explanations for the M & M null result, and we now know that the real reasons for such 

paradoxical null results do not include a contraction  (Chapter 12). 
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In 1914, Einstein asserted that: 

“[T]he simultaneity of two events is not absolute, but instead can only be 
defined relative to one observer of a given state of motion.  It turns out that two 
events which are simultaneous with respect to one observer are, in general, not 
simultaneous with respect to a second observer who is moving relative to the 
first one.  This signifies a fundamental change in our concept of time” (Einstein, 
1914 [Collected Papers, Vol. 6, p. 4]). 

Einstein’s bogus moving light clock experiments were in part an attempt to prove the 

above patently false empirical conclusions. 

Inconsistently with his Special Theory, Einstein was forced to adopt an expansion 

of distance because of relative motion in order to obtain a false illusion of an expansion 

of time, and reciprocally he was forced to adopt a contraction of time because of 

relative motion in order to obtain a false illusion of a contraction of distance.  It is 

difficult to believe that Einstein, and the intelligent mathematicians who attempted to 

confirm Einstein’s absurd empirical arguments, did not know exactly what was going on 

when they attempted to justify such arguments with their bogus geometrical 

illustrations and their illogical algebraic proofs.73  Is a false scientific agenda worth the 

price? 

The greater lessons to be learned from Einstein’s moving light clock thought 

experiments in particular, and Special Relativity in general, are that anyone can 

demonstrate and confirm anything by thought experiments, illogical interpretations, 

false analogies, topology and mathematics.  But this does not make them physically or 

73 As French acknowledged,  “The above [moving light clock] analysis is, of course, no more than a 
description, in terms of a concrete example, of the Lorentz transformations as they apply to time and 

length measurements”  (French, p. 109).  This statement shows that the mathematicians were just 

attempting by any means necessary (no matter how contrived or illogical) to justify adopting the Lorentz 

transformations.  Are these attempts science or pseudo-science? 
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empirically true.  One should not blindly trust mathematics or mathematical physicists, 

especially those with a highly speculative pseudo-scientific agenda to advance. 

E. Relative motion of reference frames is irrelevant to the measurements of
time intervals and lengths.

A human observer’s perception of his personal local time for a distant light event 

depends solely upon the distance interval and/or the time interval between the position 

of the light event at the instant of emission, and the position of the observer at the 

instant of such perception…and the appropriate distance/time interval delay of c  .  No 

relative motion or velocity is necessary  (Figure 26.7).  Any motion of the light event 

relative to the observer, or vice-versa, merely serves to change their relative positions at 

the instant of light emission and/or at the instant of the perception thereof  (Figures 

26.3, 26.5 & 26.7). 

In fact, as Figure 26.8 further demonstrates, an observer’s personal perceptions 

of actual distant simultaneity, of distant apparent simultaneity, of non-simultaneity or of 

different distance/time intervals can occur where all events and all observers share the 

same common motion, vis. they are all relatively stationary and at rest on the surface of 

the moving Earth.  In other words, where there is no relative motion whatsoever. 

Einstein’s requirement that any relative motion must be inertial (uniform) and 

along the same parallel x-x' axis (Einstein, 1905d [Dover, 1952, p. 41]) was mainly to 

facilitate his algebra and his coordinate measurements.  Actually, the method by which 

a light event and an observer (with or without his synchronized clocks) get to their 

relative positions at the instant of emission and at the instant of perception is totally 
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irrelevant.  The method may be by uniform inertial motion, accelerated motion, 

arbitrary motion, slow motion, fast motion, curved motion…or no motion at all  (Figure 

26.8 and Chapter 22D). 

As demonstrated by Figures 26.3, 26.5, 26.7 and 26.8, all of Einstein’s invalid 

claims relating to the Relativity of Simultaneity and the Relativity of Distance…depend 

solely upon coordinates and reference frames, upon his artificial definitions and axioms, 

upon the distance/time interval delay of the constant finite transmission velocity of light 

at c  ,74 and upon the time and distance perceptions of human observers located at 

different positions (distances) relative to a distant light event, upon mathematics, and 

upon his absurd methods of measurement.  Nothing more.  In reality, the empirical 

concepts of simultaneity and relative motion per se had nothing to do with Einstein’s 

relativistic concepts. 

_______________  o  _______________

Einstein’s above examples, illusions, rationales, and conclusions concerning the 

relativity of time intervals and lengths were so transparently illogical and incorrect that 

one questions whether he really understood what he was asserting…or whether Einstein 

was just assuming that all of his readers would be confused or have less than average 

intelligence.  For all of the reasons contained in this chapter, Einstein’s twin concepts of 

the Relativity of Simultaneity and the Relativity of Distance are totally ad hoc, contrived 

and empirically invalid.  They are meaningless for any purpose, and especially as a 

74 Einstein could not have made any of his bizarre claims regarding a nexus between variable durations 

and relative motion, if the light signal was instantaneous. 

595 Chapter Twenty-Six



justification for changing the Galilean transformations into the Lorentz transformations. 
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Figure 26.1  Einstein’s 1905 ‘Proof’ of the Relativity of Simultaneity
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Figure 26.2  The Ether Basis for Einstein’s 1905 ‘Proof’ of the Relativity of Simultaneity, 
and for Einstein’s Moving Light Clock Thought Experiment in Section 26D
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The above figures illustrate what theoretically was supposed to happen in the M & M experiment when the 
longitudinal mirrors theoretically displaced from stationary ether.  Based upon such theoretical displacement the 
longitudinal light ray was assumed to propagate a greater distance and greater time interval in the direction of 
motion.  But Michelson could not detect a greater time interval.  This invalid concept was the false premise for 
Einstein’s 1905 thought experiment concerning the Relativity of Simultaneity, and also for his related moving light 
clock thought experiments.  (see Section 26D)



constant velocity
(v)

railway embankment at rest

Einstein claimed that the simultaneous lightning flashes at A and B, when simultaneously reflected 
to M on the stationary embankment, were locally simultaneous for M. But that M1 on the moving 
carriage, who moved to position M2 by the time he observed the flashes, would state that the lightning 
flash at B occurred earlier than the lightning flash at A, therefore the flashes were not simultaneous 
for M1 at position M2.  (Einstein, Relativity, pp. 29-30) This, of course, occurred quite naturally, 
because the distance/time interval delay for the transmission of light at c was less from M2 to B than 
from M2 to A.

If M’s perception of simultaneity had been compared with the perceptions of the observers at the 
positions of A, A1, and A2 or B, B1, and B2, they would all have been entirely different, because of 
the distance/time interval delay of c relative to such different positions.

But Einstein’s conclusions were very different:

     “Events which are simultaneous with reference to the embankment are not simultaneous with    
     respect to the train, and vice versa (relativity of simultaneity)...the time required by a particular 
     occurrence with respect to the carriage must not be considered equal to the duration of the 
     same occurrence as judged from the embankment (as reference body). Hence it cannot be 
     contended that the man in walking [through the carriage for one second] travels the distance 
     w relative to the railway line in a time [duration] which is equal to one second as judged from 
     the embankment.” (Ibid, pp. 30 - 31)

A M B

A1 M1 B1M2

simultaneous
lightning 
flashes

A2 B2 (not exactly to scale)

vmirrors

Einstein claimed that the duration of time intervals (vis., intervals of the continuance of the existence 
of things in the Cosmos, or eternity)as measured by the observer moving from position M1 to position 
M2 in the moving train is different than such duration of time intervals as measured by the observer 
M on the stationary railway embankment.

Actually the duration of any time intervals are the same for M and M1 and all the other observers. 
But each observer’s personal perceptions of the duration of different time intervals and the 
simultaneity of events are quite naturally different and relative, because of the changed distance 
(position) from each light event to each observer at the instant of his perception thereof and because 
of the appropriate distance/time interval delay of c. It turns out that the reason ‘d etre for Einstein’s 
concept of the Relativity of Simultaneity (varying durations) was his attempt, by illogical persuasion, 
to justify the mathematical ‘dilation of time’ in his Lorentz transformation concept. (Chapter 27)

Figure 26.3  Einstein’s 1916 Example of the Relativity of 
Simultaneity (Duration of Time)
(all figures & measurements are approximate)

light light
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Figure 26.4  Simultaneity and Relativity of Simultaneity
Partial Source:  Resnick, 1968, pp. 53 - 56

Two lightning flashes strike simultaneously at positions A and B on inertial frame S, and at positions A' and B' on inertial frame 
S'.  (Figure A-1)  Frame S then moves to the left at v.  The observer at the midpoint M of S sees the light wavefront from A 
first (Figure A-2), and then the observer at the midpoint M' of S' sees both wave fronts simultaneously.  (Figure A-3)  Finally, 
(in Figure A-4) observer M sees the wave front from B and observers at A' and B' see both wave fronts simultaneously. 
Resnick concluded that in Figure A, the wave fronts were simultaneous for M' in frame S', but not simultaneous for M in frame 
S. Figure B is the reciprocal of Figure A, where Frame S' moves to the right at v.

Contrary to Resnick’s concocted examples, both Figure A and Figure B are nothing more than theoretical observations of 
two different light rays by two different observers, M and M', at two different and changing positions.  Any simultaneity or 
non-simultaneity of observations is both contrived and irrelevant to anything.
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constant velocity
(v)

railway embankment at rest

The passenger at M1 on the uniformly moving train congruently measures the distance from 
A1 to B1 on the floor of the train with a rigid rod. But Einstein asserted that “the length of the 
train [from A1 to B1] as measured from the embankment may be different from that obtained 
by measuring the train [from A1 to B1].” (Einstein, Relativity, p. 33)

In other words, according to Einstein, such difference in measurement of length is due to 
the motion of the train relative to the railway embankment...or “the spacial interval (distance) 
between two points of a rigid body is dependent upon the condition of motion of the body 
of reference.“ (Ibid, p. 34) According to Einstein, the motion itself somehow causes the 
length of a moving object (the train) to physically contract in its direction of motion. (Ibid, 
pp. 40, 41) But he never really explained how this physical process of contraction occurs. 
(see Chapter 28)

On the contrary, Einstein’s strained and illogical ‘magic’ of contracting physical lengths due 
to relative motions (velocities) is not empirically correct. Mere perceptions of different 
distances by observers at different positions do not change the physical distance itself. The 
measurements of events at positions A1, A2, M1, M2, B1 and/or B2 by observers at positions 
A, M & B differ only because of their relative positions (distances) relative to the event at 
the instant of perception, and because of the appropriate distance/time delay of c. The 
same applies to the measurements of events A, M and B by observers at positions A1, A2, 
M1, M2, B1 and B2.

In fact, as shown on Figure 25.4, the distance interval between A and B2 is tA + 17 
nanoseconds which according to Einstein’s fuzzy logic should be an expansion of distance 
or length in the direction of motion, rather than a contraction.

Figure 26.5  Einstein’s Concept of the Relativity of Distance
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tc = dc

Relative Position 1

t'c = d'c

Relative Position 2

tc = dc

Relative Position 3

Relative Position 4

t'c = Δtc = Δdc

A railway carriage and two relatively stationary light events (rotating light bulbs) located on 
such carriage move at any velocity from position 1 to position 2, or vice-versa. The time interval 
and distance interval between such light events does not change in spite of the motion 
(velocity) of their body of reference (the carriage) relative to the Earth.  Why?  Because the 
relative positions of (and distance between) the light events does not change.

Two light events move at any velocity from Relative Position 3 to Relative Position 4, or 
vice-versa, on a relatively stationary carriage.  In spite of the fact that their former body of 
reference (the carriage)does not move, the distance interval and time interval between the 
two light events changes, because of their changed relative positions. 

Figure 26.7  The Time Interval (t) Between Two Light Events 
Is Dependant upon the Distance Interval (d), 
Not on Any Relative Motion (Velocity) Involved
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Different perceptions of time intervals and space intervals result solely from different 
relative positions of the light event and the observer at the instants of emission and 
perception, and because of the distance/time interval delay of c. These different 
perceptions do not depend upon relative velocity or motion, nor upon Galileo’s Relativity 
between different reference frames, nor upon the application of the Lorentz transformation.

For example, assume that ten observers and ten light events are relatively at rest and are 
separated by distances (space intervals) and time intervals; and that the light events occur 
at the times shown. There are space intervals and time intervals, but there is no relative 
motion between light  events and observers.

A B C D E

F G H I J

1 unit of distance
or time at c

2 units of distance

or tim
e at c

Noon 11AM 10 AM 9 AM 8 AM

There is one unit of distance/time (d/t) between J & E, D & I, C & H, B & G, A & F.
There are 2 units of d/t between J & C, H & E, F & C, A & H, etc.
There are 3 units of d/t between J & B, G & E, A & I, F & D.
There are 4 units of d/t between F & E, A & J.

Solely because of relative positions (distances intervals and time intervals between  
observers and light events), and because of the distance/time interval delay of c:

1) a spacial separation (distance interval) between simultaneous events (F, G, H, I & J)
when perceived by an observer at position E, can lead E to perceive different time intervals
between such simultaneous events (vis. that they are not simultaneous)...without the
existence of any relative motion of such light events and observers; and/or

2) a time interval between spacially separated events (A, B, C, D & E) when perceived by
an observer at position F can lead F to perceive that such events are simultaneous...without
the existence of any relative motion of such light events and observers.

 F perceives non-simultaneous light events E, D, C, & B as being simultaneous with A.
 E perceives simultaneous light events F, G, H, I & J as not simultaneous.
 A perceives simultaneous events F, H & J as staggered in time (2 light units apart).
 C perceives simultaneous events as occurring at different times: H as occurring first;

G & I as occurring second; and F & J as occurring third.
 J perceives A to occur at a different time because of distance, even though A & J are

in fact simultaneous events.

Figure 26.8
Relative Motion Is Not Required 

for Different Perceptions of Time Intervals and Distance

Noon Noon Noon Noon Noon



Chapter 27 

THE INVENTION OF EINSTEIN’S LORENTZ TRANSFORMATIONS 

Einstein claimed that he derived the Lorentz transformation equations from his 
two fundamental postulates, and that such transformations in turn 
mathematically confirmed the validity of his two fundamental postulates, all of 
his coordinate measurements, and his twin concepts of the Relativity of Distance 
and the Relativity of Simultaneity.  However, it will be demonstrated that such 
Lorentz transformations cannot be valid for any such reasons because, inter alia, 
they are completely ad hoc, they only result in gross approximations, they are 
restricted to inertial motions, and because all of Einstein’s postulates and 
assumptions upon which they were based are empirically invalid.  It will also be 
demonstrated that Einstein did not really derive such transformations, but rather 
he borrowed them from Lorentz and merely put a different spin on them.  

A. Why did Einstein need to adopt Lorentz’s transformations?

In the previous Chapter 26, we have demonstrated that relative motion 

(velocity) between two inertial frames was not necessary for Einstein to claim and 

attempt to explain his twin concepts of the Relativity of Simultaneity (duration) and the 

Relativity of Distance (length).  All that was really necessary was the constant finite 

velocity of a light ray at c , relative distances and positions, clocks, and Einstein’s 

arbitrary concept of the ‘common synchronous time’ for each inertial system1  (Figures 

26.7 and 26.8).   

Why then did Einstein insist upon illustrating such twin concepts with relative 

motion (velocity) between two inertial reference frames?  The answer is quite simple.  

Without relative motion (velocity) between two inertial reference frames there could be 

no distorted coordinates of time intervals and lengths (Chapter 26), and there would be 

1 This was the same synchronous and artificially simultaneous time for all spatially separated observers 

with synchronized clocks who are relatively at rest in an inertial system. 
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nothing to mathematically transform.  Without distorted time intervals and distance 

intervals, and without distorted coordinates of different inertial reference frames to 

transform, there would be no need for the Lorentz transformations.  Without the 

Lorentz transformations, Einstein could not mathematically claim and demonstrate that 

a light ray had an absolutely constant co-variant velocity of c for all inertial observers 

(Chapters 21E & 24); nor could he mathematically claim and demonstrate that all other 

physical phenomena were velocity dependent and consistent with his second postulate 

concerning the co-variant velocity of light.  Why?  Because only when such other 

phenomena were transformed with Lorentz transformations did their law change and 

did such changed laws became co-variant with respect to different inertial reference 

frames  (Chapter 28).   

In fact, without the Lorentz transformations there would be no Special Theory of 

Relativity.  As Bertrand Russell concluded,  “[T]echnically, the whole of the special 

theory is contained in the Lorentz transformations” (Russell, 1927, p. 49).  Thus, it 

becomes obvious that Einstein’s invalid twin concepts (the Relativity of Simultaneity and 

the Relativity of Length) were merely two stepping stones of false analogy, 

irrationalization and attempted justification on the path to his primary mathematical 

goal:  the replacement of the Galilean transformation equations with the Lorentz 

transformation equations. 

What was the real reason that Einstein was so eager to replace the Galilean 

transformation equations with the Lorentz transformation equations?  Bertrand Russell 

also supplied us with the answer for this question: 
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“This [Lorentz] transformation has the advantage that it makes the velocity of 
light the same with respect to any two bodies which are moving uniformly 
relatively to each other, and, more generally, that it makes the laws of 
electromagnetic phenomena (Maxwell’s equations) the same with respect to 
any two such bodies.2  It was for the sake of this advantage that it was originally 
introduced…”  (Russell, 1927, p. 49). 

In other words, Einstein desperately needed the Lorentz transformations in order to 

mathematically solve his “difficulties” (i.e. c – v and c + v), and to demonstrate the 

mathematical plausibility of his second postulate:  “ [L]ight has a definite constant 

velocity of c for all spatially separated inertial observers, regardless of their different 

linear speeds”  (Chapters 19, 20F, 21 and 22). 

Relative motion, or rather relative velocity, only became relevant for Einstein 

with respect to the Lorentz transformations…with their built-in factors for relative 

velocity, v and v2, and their bizarre mathematical consequences.  Once the Lorentz 

transformations were rationalized and accepted, an uncountable number of 

hypothetical or imagined physical consequences could follow with mathematical 

precision, and relative velocity would become their magnitudes.  The only constraints on 

this potentially unlimited invention of mathematical consequences were:  1) the ability 

to imagine and interpret mathematical consequences, and  2) the task of finding 

empirical phenomena or experiments which might somehow appear to relate to or 

appear to “confirm” such artificial consequences  (Chapters 36, 37 and 38). 

In Chapter 11 of his book Relativity, Einstein insisted that his twin concepts, the 

2 Empirically the laws of electromagnetic phenomena (including the transmission velocity of light at c  ) 
are automatically the same with respect to all inertial bodies (including stars, planets, moons, satellites

and rockets), regardless of such bodies’ relative motions, or any transformation equations involved  

(Chapters 21 and 22). Therefore, Einstein’s goal of algebraically making Maxwell’s equations (including 

velocity c  ) the same for all inertial bodies was both unnecessary and meaningless. 

599 Chapter Twenty-Seven



Relativity of Simultaneity and the Relativity of Distance, meant that the Galilean 

addition of velocities, and thus the Galilean transformation equations themselves, were 

invalid  (Einstein, Relativity, pp. 34 – 35).  Einstein then posed a rhetorical question and 

provided a pre-prepared answer:   

“How have we to modify [the classical ‘addition of velocities’]…in order to 
remove the apparent disagreement between [the law of the propagation of light 
and the principle of relativity]…such that every ray of light possesses the 
velocity of transmission c relative to the embankment and relative to the train.3   

“This question leads to a quite definite positive answer, and to a perfectly 
definite transformation law for the space-time magnitudes of an event when 
changing over from one body of reference to another”4  (Ibid). 

This “transformation law,” of course, turned out to be “the Lorentz transformation 

equations,” which are described in Chapters 16 and 27B of our treatise, and in Chapter 

11 of Einstein’s book, Relativity  (Einstein, Relativity, p. 37).  What a surprise! 

B. How did Einstein “derive” his Lorentz transformation equations?

In Section 3 of his 1905 Special Theory, Einstein invented a new thought 

experiment.  He theoretically established two inertial reference frames (coordinate 

systems), S and S', that coincided at the same point of origin  (Figure 27.1A).  Each 

3 Again, we must point out that every ray of light already does possess, and always has possessed, such 
constant velocity of transmission c relative to its point of emission in space, and relative to its medium of 

empty space  (Chapters 6A, 21D and 22).  But such transmission velocity of a light ray at c relative to 

distant material bodies with different linear velocities of approach toward or separation from the light 
ray, is (and will always be) the very natural relative velocity of c + v or c - v  …the transmission velocity of 

the light ray at c plus or minus the relative linear velocity v of the distant material body  (Chapters 21D 

and 22).  When the Galilean transformation for distance is misapplied to the constant transmission 
velocity of a light ray in a vacuum, c  , with respect to a material body moving linearly at v  , the 

mathematical result must always be some magnitude of c + v or c – v  …a relative velocity.  Einstein never 

seemed to grasp these simple concepts. 
4 But if the event or physical phenomenon is already invariant, such as the constant transmission velocity 
of a light ray at c or the constant velocity v of an inertial frame, then a priori no variation or algebraic 

transformation can or should occur from one inertial frame to another  (Chapters 14 and 21).
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system was provided with a rigid measuring rod, a number of identical clocks, a light 

source at one end and a mirror at the other end.  System S' then accelerated to a 

uniform inertial velocity v relative to system S  (Figure 27.1B).  The “common 

synchronous time” t' for system S' was then determined by light signals, and likewise a 

different “common synchronous time” t for system S was also determined by light 

signals.5  Therefore, the coordinates x, y, z, t “completely defines the place and time of 

an event in…system” S, and the coordinates x', y', z', t' completely define the place and 

time of the same event in system S', and vice-versa  (Einstein, 1905d [Dover, 1952, p. 43 

– 44]).  Einstein then stated,  “[O]ur task is now to find the system of equations

connecting these quantities [x, y, z, t and x', y', z', t']”  (Ibid, p. 44). 

Einstein then theoretically emitted a light ray from the origin O' of system S' (E1), 

which light ray propagated from E1 at clock time t'0 to mirror M' (E2) at clock time t'1 and 

reflected back from mirror M' to the light source at clock time t'2 (E3)  (Figure 27.1B),  

According to his second postulate concerning the absolutely constant velocity of light at 

c and his algebraic definition of clock synchronization, t'1 = ½(t'0 + t'2), Einstein 

determined that for an observer in S' the velocity of light measured by synchronized 

clocks in system S' was c6  (Ibid, p. 44; Miller, p. 196).  

However, when an observer in system S measured with coordinates the events 

E1, E2 and E3 in distant system S' uniformly moving at v relative to S, the algebraic time 

5 The reader of 1905 had to be able to imagine “Einstein’s mechanical models of inertial reference 

systems”  (Miller, pp. 196 – 197; Figure 25.5B). 
6 All of the above theoretically occurred in “stationary space” (Einstein, 1905d [Dover, 1952, p. 43]), which 

of course is an invalid absolute concept similar to Newton’s absolute space  (Chapter 2). 
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interval of light propagation from coordinates 0 – 10 became c – v in S, and the 

algebraic time interval of light propagation from coordinates 10 to 0 became c + v in S.  

These different velocities of light were merely relative velocities when measured in S, 

which resulted because of the relative motion of S and S' (x = x' + vt and x' = x – vt)7  

( Miller, p. 197).  In other words, the tip of the light ray was displacing at v relative to S 

(because of the relative motion between S and S'), but it was not displacing relative to 

S'.  The light ray was emitted and always propagated over the same distance to and fro 

within S'.8 

However, Einstein interpreted his thought experiment much differently.  He 

concluded that such light ray was measured in system S' to propagate at velocity c, but 

“when measured in the stationary system [S, such ray moved] with the velocity c – 

v…”9  (Einstein, 1905d [Dover, 1952, p. 45]; Figure 27.1A).  This asymmetric algebraic 

result violated both Einstein’s principle of relativity (vis. that the laws of physics are the 

same [algebraically co-variant] for every inertial observer), and it also violated 

Einstein’s second fundamental postulate (vis. that the absolutely constant velocity of a 

7 In system S' the mirror M' was not physically displacing from the tip of the propagating light ray, and the 
light source was not physically changing its position relative to mirror M'.  The light source and the mirror 

in S' were always relatively stationary  (Chapter 12) , The fact that system S' was physically displacing from 

system S would be irrelevant to such measurements in S'.  . 
8 Relatively stationary system S played the part of the stationary ether in this scenario. 
9 This result was obtained by an auxiliary set of space coordinates that “transforms according to the 
Galilean transformations…”  (Miller, p. 196).  The coordinate measurement by S of a propagating light ray 

in S' moving away at v was theoretically equivalent to mirror M in System S physically displacing from a 

light source in S and from the tip of the propagating light ray because of theoretically increasing 

coordinates (Figures 27.1C and 9.2), which scenario was the theoretical ether basis for the Michelson & 

Morley paradox, i.e. that light must propagate a greater distance in the direction of motion v  ( Figure 

26.2).  On the contrary, in Chapter 12 we have explained that this stationary ether scenario did not exist, 

and that no greater distance of to and fro light propagation occurs where the light source and the mirror 

remain relatively stationary, regardless of their in-tandem inertial motion through space.
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propagating light ray is c relative to all inertial observers, regardless of their different 

linear speeds).10   

On the other hand, what other result could anyone expect, where one constant 

velocity c is compared to another constant velocity v in two different reference frames 

and in two different directions?  The results c – v and c + v were nothing more than the 

constant transmission velocity of a light ray at c in system S' propagating in two 

different directions with respect to the constant relative velocity v between two bodies, 

S and S', as measured by coordinates in S.  Thus, c – v and c + v were merely relative 

velocities of the light ray measured by S as theoretically increasing coordinates  (Figure 

27.1C).  They were not different transmission velocities of the light ray, as Einstein was 

asserting. 

At this juncture, Miller cautions the reader that Einstein was still dealing with an 

“intermediate Galilean system,” and that he “avoided discussing a contraction of length 

because…Einstein could not deduce this contraction [effect] until after he derived the 

[Lorentz] space and time transformation equations”  (Miller, pp. 196 – 197).  This 

conclusion by Miller shows that Einstein knew at this early point in his so-called 

“derivation” exactly what Lorentz transformation equations he was supposedly 

“deriving.”  As Folsing strongly implies in Chapter 27C to follow, Einstein was not really 

deriving the Lorentz transformations from his two fundamental postulates as he 

10 Note that in the process of arriving at these bogus conclusions, Einstein used two different methods to 
measure the velocity of light.  Velocity c in system S' was measured by synchronized clock times, and the 

relative velocities c ± v in system S were measured by coordinates and algebra.  If both measurements 

had been made by synchronized clock times, the light ray would have been measured to be c in both 

inertial reference frames  (Figure 27.1C). 
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claimed, because at an early and “opaque” point in his derivation he already knew what 

such transformations had to be.  In other words, in Section 3 of his Special Theory, 

Einstein was really “contriving” his Lorentz transformations. 

Einstein then mathematically demonstrated and supposedly deduced from the 

above asymmetric results that the transformation equations connecting each set of 

coordinates, for S and S', must include the factor √1 −
𝑣2

𝑐2

as a denominator  (Einstein, 1905d [Dover, 1952, pp. 45 – 46).  For Einstein, this was 

necessary in order that: 

“[A]ny ray of light, measured in the moving system, is propagated with the 
velocity c, if, as we have assumed, this is the case in the stationary system…[so] 
that the principle of the constancy of the velocity of light is compatible with the 
principle of relativity”  (Ibid, p. 46). 

In other words, such denominator was necessary for Einstein so that when the law for 

the velocity of light at c is transformed from coordinates x, y, z, t to coordinates x', y', z', 

t' , or vice-versa, it will retain exactly the same algebraic form c in both frames of 

reference; or in brief, so that such law of velocity c will be “co-variant with respect to 

the Lorentz transformations”11  (Einstein, Relativity, pp. 47, 48). 

The Lorentz transformation equations which Einstein “derived” for the moving 

inertial reference system S', were: 

𝑥′ =
𝑥 − 𝑣𝑡

√1 −
𝑣2

𝑐2

11 All of such mathematical factors, equations and concepts may have been necessary for Einstein’s 

Special Theory, but they were totally unnecessary for, and irrelevant to, the empirical phenomena of light 

and its velocity of c in a vacuum  (Chapters 21 and 22). 
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𝑦′ = 𝑦 

𝑧′ = 𝑧 

𝑡′ =
(𝑡 −

𝑣
𝑐2) . 𝑥

√(1 −
𝑣2

𝑐2)

(Ibid, p. 37; Einstein, 1905d [Dover, 1952, pp. 46, 48]; Miller, pp. 195 - 200).  At this 

point, Miller concluded,  “It seems as if he [Einstein] knew beforehand the correct form 

of the set of relativistic transformations…”12  (Miller, p. 200).  Note that, for the sake of 

simplicity, a good deal of Einstein’s algebraic progression was omitted by the author in 

arriving at such Lorentz transformations, because it is not relevant to our discussion.  

It is obvious from the above discussion that Einstein “derived” or “contrived” his 

Lorentz transformations solely based on measurements from a theoretical ether, inertial 

frames of reference, coordinates, synchronized clocks, light signals, relative velocity, his 

second postulate concerning the absolutely constant velocity of light at c, and algebra.  

They are not empirical transformations deduced from observation or experiments.  

Einstein’s first postulate concerning his principle of relativity played no active part in 

such process; it merely served as his interim goal.  Once in possession of his Lorentz 

transformations, Einstein mathematically demonstrated his concept of contraction of 

matter depending upon its relative velocity, and that his Lorentz transformations were 

reciprocal with respect to S and S'  (Einstein, 1905d [Dover, 1952, pp. 46 – 48]; see 

Miller, p. 202). 

12 We shall discuss the implications to be drawn from this conclusion by Miller (and others) in the next 

Section C of this chapter. 
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Nevertheless, the facts that Einstein mathematically “obtained” this Lorentz 

transformation, that his two invalid fundamental postulates are mathematically 

compatible, or that the Lorentz transformations are mathematically reciprocal between 

two inertial reference frames, does not mean that such Lorentz transformations have 

any empirical validity with respect to physical phenomena or physics.  As we have 

demonstrated and will further demonstrate over and over in this treatise, such Lorentz 

transformations are completely ad hoc, artificial, and have absolutely no physical 

meaning whatsoever  (Chapters 15, 16, 27 and 28).  They only algebraically serve to 

artificially eliminate the distance/time intervals and the velocity v between the two co-

moving reference frames S and S' so that the coordinate magnitudes of physical 

phenomena will mathematically be co-variant, or the same, when translated from one 

to the other, and in the process they radically change the coordinate magnitudes of such 

phenomena and the laws of physics  (Einstein, Relativity, pp. 47 – 48; Hoffmann, p. 87; 

Feynman, 1964, pp. 25-1 and 25-11; Russell, 1927, p. 49). 

The most fundamental problem with Einstein’s so-called mathematical 

“derivation” of the above Lorentz transformation equations was that his second 

postulate for the absolute constancy of the velocity of light… “that light is always 

propagated in empty space with a definite velocity c”…is a totally incorrect concept 

when applied to linearly moving bodies.  This was a major primary false premise in his 

“derivation.”  As we explained in great detail in Chapter 21, a light ray always transmits 

at Maxwell’s constant velocity of c with respect to its medium of empty space or a 

vacuum, but relative to an inertial frame linearly moving at velocity v with respect to 
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such light ray it propagates over changing distances at the relative velocity of c ± v 

during changing time intervals of ct ± vt .   

A second major false premise in Einstein’s so-called mathematical derivation of 

the Lorentz transformations was his assumption (based on the ether theory) that light 

propagating in S' has a greater distance to propagate in the direction of motion when 

measured from S. 

A third major false premise in Einstein’s so-called derivation of the Lorentz 

transformations was Einstein’s algebraic measurement of the propagation of light in 

system S' as viewed from system S  (Figures 27.1A and 27.1B).  The constant 

transmission velocity of light at c did not change to c ± v in his examples for two 

reasons:  1) the mirror in S' did not physically displace from the light source in S' nor 

from the tip of the propagating light ray, nor did such light source physically change its 

position relative to the propagating light ray, as the measurement in S asserts.  They 

were both relatively stationary (Chapter 12);  2) the algebraic measurements of c – v 

and c + v from system S were merely relative velocities of propagation because of such 

relative motion of the two reference frames. 

A fourth false premise was Einstein’s belief that any principle of relativity could 

apply to light.  Because the transmission velocity of light at c was stipulated by Maxwell 

to be constant relative to its medium of a vacuum, such velocity is automatically 

invariant at any point in any empty space.13 Therefore, any principle of relativity, any 

13 In other words, such transmission velocity of light at c never varies in any vacuum or in any empty 

space. 
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concept of co-variance, and any set of transformation equations were automatically 

irrelevant to such constant, abstract, absolute, and invariant velocity of light at c. 

A fifth false premise in Einstein’s “derivation” was that an inertial reference 

frame has a ‘”common time” for every spatially separated point and for every spatially 

separated inertial observer with a synchronized clock in such frame  (Chapter 25).  These 

artificial concepts and Einstein’s arbitrary use of them also aided him to mathematically 

“derive” his Lorentz transformations.14   

A final contradictory problem with Einstein’s derivation is that in order for his 

postulate of the absolutely constant transmission velocity of light at c to empirically 

work (regardless of the linear motions of any observer), all bodies and all observers in 

the universe would have to remain absolutely stationary…forever.  But, of course, this 

does not empirically occur.  Even in Einstein’s Section 3 thought experiment, system S' 

and such light ray propagating to and fro in system S' were moving linearly at v relative 

to system S (and its observers with synchronized clocks), so very naturally the 

propagation velocity of the light ray moving away from S in S' was measured in S to be c 

– v15  (Figure 27.1).

For all of the above reasons, Einstein’s Lorentz transformation equations were 

not only irrelevant and unnecessary…they were also invalid and meaningless. 

C. Did Einstein really “derive” his Lorentz transformations?

14 Again, Einstein also arbitrarily used different methods of measurement in each system.  In system S' he 

used synchronized clocks to measure the velocity of light at c  , and in system S he used coordinates and 

algebra to measure the velocity of light at c ± v  . 
15 On the other hand, it should have also been measured to be c – v in the opposite direction (rather 

than c + v  ), because the direction of v was always away from S in the x' direction.
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We now turn to the question:  How did Einstein really obtain his Lorentz 

transformations?  In his 1916 book, Relativity, Einstein claimed that he “obtained” the 

Lorentz transformation by uniting his two postulates:  his radically expanded “principle 

of relativity” and his absolutely constant transmission velocity of light at c in vacuo  

(Einstein, Relativity, p. 47).  The method that Einstein allegedly used to obtain or 

“derive” his Lorentz transformation equations is set forth in his 1905 paper (Einstein, 

1905d [Dover, 1952, pp. 43 – 48]), and briefly described in the previous Section B of this 

chapter. 

With regard to Einstein’s deductions and calculations by which he supposedly 

derived the Lorentz transformations in his 1905 treatise, his recent biographer Albrecht 

Folsing comments as follows: 

“Einstein must have begun with some idea of what he wanted to deduce.  At an 
opaque point in his deduction he introduces, without any warning or 
explanation, a slight mathematical operation whose purpose becomes obvious 
only if the desired result is already known.16  This underhand device, by means of 
which he rather forcibly “computes his way” to the Lorentz transformations, 
deprives the deduction of some of its elegance and stringency. 17  Thus it is 
scarcely credible that Einstein actually arrived at his formulas in the way he 
presents them in his paper”  (Folsing, p. 188). 

Miller mirrored these conclusions:  “It is difficult to imagine that Einstein first derived 

16 Folsing is probably referring to the place where Einstein “avoided discussing a contraction of length 
because…[he] could not deduce this contraction until after he derived the [Lorentz] space and time 

transformation equations”  (Miller, pp. 196 – 197). 
17 As the author pointed out in Chapter 20E, Einstein’s expanded Principle of Relativity, which is described 
at the beginning of his Special Theory, also impliedly refers to the Lorentz transformations (“derived” 

much later in § 3), because such transformation equations are the only “equations of mechanics [which] 

hold good” within the context of his Special Theory.  Folsing’s conclusion is consistent with the author’s 

above interpretation and assertion. 
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the relativistic transformations by the method described in the 1905 paper; 18 in fact, he 

never used this method again”  (Miller, p. 204). 

There was another much more convenient and more logical source for Einstein’s 

Lorentz transformation equations other than such derivation.  That was Lorentz’s April 

1904 treatise which first publicly introduced his Lorentz transformation equations.  It is 

obvious to some skeptics, including the author, that Einstein read Lorentz’s April 1904 

treatise shortly after it was published in April and June of 1904.  By July 31, 1904, 

German scientists Kaufmann and Abraham had found Lorentz’s April 1904 treatise on 

their own and Abraham had replied to it in a published article  (Miller, p. 70).  If they 

could find Lorentz’s April 1904c transformation treatise and reply to it within 3 months, 

why couldn’t Einstein, who was also intensely interested in the subject?19  

Once Einstein found and read Lorentz’s April 1904 treatise, he realized that its 

Lorentz transformations had “the advantage that it makes the velocity of light the same 

with respect to any two bodies which are moving uniformly relatively to each other,” as 

Bertrand Russell so aptly described  (Russell, 1927, p. 49).  This Lorentz transformation 

would mathematically solve the paradox concerning the constancy of the velocity of 

light at c, relative to linearly moving material bodies, which Einstein had been pondering 

about for almost a decade.  But Einstein, quite naturally, did not want anyone to know 

that he had merely copied Lorentz’s transformation equations and put a different spin 

18 Miller, pp. 196 – 197, where he concludes that Einstein avoided discussing a contraction until after he 

“derived” his Lorentz transformations, which were necessary to the deduction of such contraction  

(Chapter 27B).
19 “For example, Einstein’s official duties as a patent clerk would have involved visits to city and university 

libraries”  (Folsing, p. 169). 
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on them.  So he contrived an elaborate subterfuge of inventing two postulates and a 

kinematic theory based on such transformations, which would allow him to claim a 

“derivation” of such Lorentz transformation equations on his own.  In fact, Lorentz was 

led to conclude and assert the next year (in 1906) that,  “Einstein simply postulates 

what we have deduced, with some difficulty…”20  (Folsing, p. 215).  In other words, 

Einstein in 1905 plagiarized Lorentz’s April 1904 treatise and used its concepts in his 

Special Theory as his own, albeit with a different spin. 

Einstein was forced to continue this subterfuge until his death in 1955, because 

the alternative would have ruined his reputation and cast great doubt on the crowning 

achievement of his life:  Special Relativity.  In 1954, Einstein acknowledged that in 1905 

he “knew Lorentz’s important treatise of 1895.”  But (in 1954) he claimed that in 1905 

he did not know of “Lorentz’s later work” after 1895, which would include Lorentz’s 

extensive April 1904 treatise containing the concepts of and formulas for the Lorentz 

transformations, Lorentz’s analogies of a sphere contracting into an ellipsoid, and 

Lorentz’s modified concept of ‘local time,’21 among others  (Folsing, p. 168).  These 1954 

claims by Einstein are also “scarcely credible” for the following additional reasons.   

Folsing concludes that Einstein “must have known a lot more than only Lorentz’s 

versuch of 1895”22  (Folsing, p. 168).  For examples, Einstein poured over Poincaré’s 

1902 book, Science and Hypothesis, for weeks (Pais, pp. 133 – 134), which book 

20 Lorentz’s reference to “we” means Poincaré also. 
21 Einstein also adopted Lorentz’s 1904 modified concept of “local time” for his own 1905 Special Theory, 
which fact Einstein did later unwittingly acknowledge in his December 1907 Jahrbuch article. 
22 The German word “versuch” means “attempt”. 
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mentions Lorentz’s work, the concepts of relative motion, relative velocity, relative 

time, simultaneity, and Poincaré’s new and expanded “principle of relativity”  (Poincaré, 

1902, pp. 90, 111 – 114, 242 – 244).   In early 1904, Lorentz published a long and 

important paper in a well-known German mathematics and scientific journal, which 

paper was entitled “World Picture of Maxwellian Theory.  Electronics Theory.”  Such 

paper referred to Lorentz’s upcoming 1904 transformation treatise, wherein he would 

systematically deal with second-order electrodynamic effects  (Miller, pp. 66, 403).  All 

of these subjects were of vital interest to Einstein.  On April 23, 1904 Lorentz’s 

transformation treatise (written in Dutch), which contained his Lorentz transformations, 

was published  (Ibid, p. 66).  Einstein could read the Dutch language.  On May 27, 1904, 

an English version of Lorentz’s April 1904 treatise was also published  (Ibid).   

Abraham’s 1904 published response to Lorentz’s April 1904 transformation 

treatise and Abraham’s follow-up paper described and critiqued Lorentz’s April 1904 

transformation treatise  (Miller, pp. 70 – 71).  In 1904, Emil Cohen discussed Lorentz’s 

April 1904 modified version of “local time” in scientific literature  (Ibid, pp. 171, 202).  In 

September 1904, Poincaré addressed a group of scientists at the St. Louis World’s Faire 

and described Lorentz’s April 1904 transformation theories in detail23  (Miller, p. 74; 

Pais, pp. 127 – 128).  In December 1904, Lorentz published another widely read article, 

which further discussed his prior April 1904 theories and transformation equations  

(Miller, p. 71).  In January 1905, Abraham published a widely read German textbook on 

Electromagnetic Theory, which further discussed Lorentz’s April 1904 theories and 

23 Poincaré’s lectures were published and discussed in numerous newspapers and scientific journals. 
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transformation equations  (Ibid, p. 72). 

Poincaré’s June 5, 1905 paper on the Dynamics of the Electron, which critiqued 

Lorentz’s April 1904 transformation treatise, made frequent and specific reference to 

Lorentz’s 1904c transformation paper, (Pais, pp. 128 – 129), and Einstein could read the 

French language.  Numerous other scientists and writers discussed Lorentz’s April 1904 

transformation treatise in scientific journals during this period.24  Einstein would have 

had to be deaf, dumb, blind and unconscious not to have discovered and read Lorentz’s 

April 1904 transformation treatise (which contained his Lorentz transformations) before 

June 30, 1905. 25 

Lorentz was an inspirational mentor for Einstein, and Einstein read many of 

Lorentz’s other works.  Lorentz’s April 1904 transformations and other of his April 1904 

concepts are strewn all over Einstein’s 1905 Special Relativity paper.  These other 

concepts included, inter alia, Lorentz’s analogies to deformable spheres contracting into 

ellipsoids in the direction of motion (Chapter 26A), Lorentz’s modified concept of local 

time (Chapters 16 and 26), and Lorentz’s concepts that electromagnetic mass increases 

with velocity  (Chapter 32).  Einstein never specifically denied Lorentz’s 1906 accusation 

concerning plagiarism.  In his 1907 “Jahrbuch” paper, Einstein acknowledged that in 

1905 he knew about Lorentz’s modified concept of “local time,” which appeared for the 

first time in Lorentz’s April 1904 treatise  (Einstein, 1907 [Collected Papers, Vol. 2, p. 

24 In 1940 “Einstein would have been able to read in Annalen Wilhelm Wien’s Differential Equations of the 
Electrodynamics of Moving Bodies, which contained many references to the latest literature, as well as a 
subsequent polemic between Wien and Abraham, in which Wien not only quoted Lorentz’s work of the 
same year but actually provided an outline of it”  (Folsing, p. 169).
25 Einstein’s Special Relativity paper was received by the publisher on June 30, 1905  (Pais, pp. 128 – 129). 
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253]).  How could Einstein not have found, read and copied Lorentz’s April 1904 

transformation treatise before June 30, 1905? 

Regardless of exactly how or when Einstein “obtained” his Lorentz 

transformation equations, they contain exactly the same unique, absolute and invalid 

numerator for “local time” (t = t' + vx/c2), exactly the same unique ad hoc contraction 

factor √1 −
𝑣2

𝑐2 in the denominator of such equations, and they result in many of the 

same bizarre mathematical consequences as Lorentz arrived at in his April 1904 

transformation treatise (Lorentz, 1904 [Dover, 1952, pp. 11 – 34]). 

D. Are Einstein’s Lorentz transformations valid for all or even for any physical
phenomena?

In early 1955, Einstein claimed in a letter (to Carl Seelig) that his Lorentz 

transformations (and thus his two fundamental postulates) “transcended its connection 

with Maxwell’s equations and was concerned with the nature of space and time in 

general”  (Einstein, 1955 [Miller, p. 195]).  In such letter, Einstein also claimed that:  “the 

‘Lorentz invariance’ is a general condition for any physical theory”26  (Ibid).  Could these 

radical generalizations by Einstein be correct?   

We have already demonstrated that Lorentz’s ad hoc April 1904 transformations 

were premised upon the invalid concept of ether, and for this reason they, too, were 

invalid and meaningless  (Chapters 15 and 16).  Therefore, if Einstein merely copied 

26 By the term “Lorentz invariance,” Einstein meant that, “with respect to Lorentz transformations”, the 

general laws of nature have the same (co-variant) algebraic form in all inertial frames of reference  

(Miller, pp. 164, 227, 272). 
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them and gave them a new theoretical spin, such transformations must also remain ad 

hoc, invalid and meaningless for Einstein’s Special Theory and for science in general. 

Even assuming that Einstein might actually have derived the Lorentz 

transformations from his two fundamental postulates, does this mean that such 

transformation equations are generally valid for physical science?  Of course not.  We 

have already demonstrated in prior Chapters that Einstein’s two fundamental postulates 

were also ad hoc, invalid, and meaningless, so anything based or premised on them 

should suffer the same fate. 

Could the Lorentz transformations only be derived from Einstein’s postulates and 

his other false assumptions?  Of course not.  The Lorentz transformation equations 

could easily be derived from a completely different set of assumptions and could easily 

be interpreted to mean something entirely different than Einstein’s interpretations.  For 

example, the numerator in such equations, x' = x – vt, could be interpreted to mean not 

a straight line between two points x and x', but rather a curved geodesic line like the 

surface of the spherical Earth with x and x' separated by a curved distance vt.  This 

curved geodesic distance could be plotted on a different set of flexible coordinates (i.e. 

Gaussian coordinates) like Einstein did with his General Theory.  The denominator of 

such equations, √1 −
𝑣2

𝑐2, could then be interpreted to describe the quarter arc of a 

circle or the quarter geodesic distance of a sphere, √1 −
𝑥2

𝑦2

 (Figure 15.6).  If the denominator was interpreted to become smaller than the number 

one depending upon the velocity v of the sphere (which would be normal mathematical 
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interpretation), then the entire set of Lorentz transformations could quite logically be 

interpreted to mean that when the numerator is divided by a smaller denominator the 

sphere gets larger and the distance vt between x and x' expands (rather than contracts), 

and that the time interval between x and x' also expands (which of course would not be 

relativistically reciprocal). 

If these different assumptions and interpretations were described as postulates, 

then the Lorentz transformation equations for both time and space could be “derived”’ 

from them.  The author is confident that any imaginative pure mathematician could also 

come up with other very different assumptions, and could also “obtain” the same 

Lorentz transformation equations from them, albeit they might be interpreted quite 

differently. 

In fact, by 1905, similar mathematical scenarios had already occurred at least 

four times.  In 1887, Woldemar Voigt invented an early version of the Lorentz 

transformations and from them he supposedly derived the classic Doppler shift.27  Voigt 

also noted that space and time transformations of this type result in invariant values for 

electromagnetic equations  (Pais, p. 121).  In 1899, Lorentz used assumptions based on 

the M & M null results in order to construct his Lorentz transformations, so that he 

could mathematically explain such null results in terms of the ether theory28  (Ibid, p. 

125).  Joseph Larmor then independently obtained the same transformations by 1900 in 

order to support his own proof of the Fitzgerald contraction  (Pais, p. 126).  Lorentz then 

27 Did this mathematical process make the empirical Doppler shift any more valid?  Of course not. 
28 Does this mean that the Lorentz transformations have any inherent physical meaning?  Of course 

not, especially since we now know the real reasons for the M & M paradox  (Chapters 10 and 12).

616 Chapter Twenty-Seven



reinvented or resurrected his Lorentz transformations in April 1904 in order to 

mathematically explain and justify the null results of first and second order 

electromagnetic experiments at any velocity  (Ibid; Lorentz, 1904c [Dover, 1952, pp. 11 – 

34]).  Thereafter, Einstein discovered Lorentz’s April 1904 treatise (which contained the 

so-called Lorentz transformations), and applied such Lorentz transformations to his 

Special Theory along with new ad hoc interpretations (Chapter 27C). 

Einstein asserted that:  “once in possession of the Lorentz transformation…we 

can combine [c] with the principle of relativity, and sum up the theory thus…General 

laws of nature are co-variant with respect to Lorentz transformations”29  (Einstein, 

Relativity, pp. 47 – 48).  Einstein then claimed, “If a general law of nature were to be 

found that did not satisfy this condition, then at least one of the two fundamental 

assumptions [postulates] of the theory would have been disproved”  (Ibid, p. 48). 

Well, a general law of nature has been found which empirically is not 

algebraically “covariant with respect to Lorentz transformations.”  That is Maxwell’s 

general law of the constant transmission velocity of light at c in vacuo, relative to its 

medium of a vacuum in empty space.  Empirically and by definition, Maxwell’s constant 

transmission velocity of light at c relative to its medium of a vacuum never varies…it is 

automatically invariant and velocity c with respect to any frame of reference (Chapters 

6, 9 and 21D).30 For this reason, the Lorentz transformations are unnecessary and 

29 By 1916, Einstein had generalized the algebraic term “covariant” for classical mechanics to also mean 

relativistically and physically “invariant”  (Miller, pp. 164, 227, 272). 
30 Even in Einstein’s Special Theory, it is only the dimensions of material objects that theoretically vary and 

contract in order that the relative propagation velocity of light at c – v or c + v may theoretically and 

algebraically remain absolutely c relative to distant linearly moving bodies. 

617 Chapter Twenty-Seven



irrelevant to the constant transmission velocity of light at c relative to its medium of a 

vacuum in empty space.  Thus, by Einstein’s own words, his second fundamental 

assumption (postulate) concerning the absolutely constant velocity of light at c relative 

to linearly moving inertial bodies has been empirically disproved.   

Einstein also asserted that:  “Every general law of nature must be so constituted 

that it is transformed into a law of exactly the same [algebraic] form…”  (Ibid, p. 47).  But 

an invariant law, such as Maxwell’s constant transmission velocity of light at c relative to 

its medium of a vacuum, cannot be algebraically changed or transformed (from 

algebraic form c into algebraic form c) by any transformation equation (Lorentz or 

Galilean).  It is already and always will be the same form in all inertial reference frames, 

and its constant emission and transmission magnitude of velocity always remains 

invariant at c relative to its medium of empty space.31  Maxwell’s invariant law of 

velocity c in a vacuum must never be transformed or otherwise mathematically 

changed. 

For all of the above reasons, Maxwell’s general law concerning the constant 

transmission velocity of light at c does not meet Einstein’s test of “co-variance with 

respect to the Lorentz transformations.”  Therefore, both of Einstein’s two fundamental 

assumptions of his Special Theory have once again been “disproved.”  His fundamental 

assumption concerning the propagation velocity of light at c (contained in the first part 

of his second postulate) is not empirically valid  (Chapters 21 and 22).  Einstein’s first 

31 The transmission velocity of light at c cannot be both invariant in the empirical sense, and co-variant 

(changed in algebraic form from c ± v to c  ) in Einstein’s algebraic sense, relative to linearly moving 

material bodies. 
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postulate—that his expanded principle of relativity and its Lorentz transformation 

equations apply to all general laws of nature—is also not empirically valid.  Why?  

Because the inherent and invariant transmission velocity of a light ray at c also 

empirically becomes a relative velocity of c – v and c + v when it propagates with 

respect to bodies moving linearly at v, but the invariant transmission velocity of c 

(Maxwell’s law of nature) cannot be algebraically and covariantly transformed by 

Lorentz transformations from one inertial frame to all other inertial frames and still 

remain physically and empirically valid.  

The same is true of other physical phenomena such as length, mass, time, 

energy, electricity, etc.  As we demonstrated in Chapter 26 and will further demonstrate 

in Chapter 28, length and time are not really relative quantities, the magnitudes of 

which are dependent upon the relative velocity of a body.  On the contrary, the 

magnitudes of these quantities are physically and empirically completely independent of 

any velocity.  We will also discover in Chapters 31 through 35 that the same is true of 

matter, material mass, force, momentum, energy, electricity, and all other physical 

phenomena, including quantum physics and atomic particles.  These phenomena and 

the magnitudes of their quantities are also independent of any relative velocity.   

Einstein only conjectured and asserted that such physical phenomena were 

velocity dependent (and applied the Lorentz transformations to them) so that they 

would all appear to be consistent with his absolutely constant propagation velocity of 

light at c relative to linearly moving bodies.  However, strangely enough, the only 

velocity dependent phenomenon is such propagation velocity of light at c ± v relative to 
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linearly moving bodies, which Einstein artificially and mathematically made velocity 

independent (impossibly physically invariant and algebraically co-variant) by his 

misapplication of the Lorentz transformations. 

The conclusion is obvious:  Einstein’s Lorentz transformation equations are 

completely contrived, ad hoc and meaningless, not only for the velocity of light, but also 

with respect to all other physical phenomena.  The Lorentz transformations only 

mathematically distort all of these physical phenomena, and thus also much of empirical 

physics. 

E. General conclusions concerning Einstein’s Lorentz transformations.

Let us now briefly reiterate how we got from the “difficulties” contained in 

Chapter 19 to Einstein’s Lorentz transformations, which are the subject of this chapter. 

By misapplying the Galilean transformation equations to Maxwell’s 

electromagnetic wave equations, and thereby translating velocity c from one inertial 

reference frame to another reference frame (moving at v relative to the first frame), the 

late 19th century scientists artificially made Maxwell’s electromagnetic wave equations 

for light…appear to be velocity dependent.  As a mathematical result, the algebraic form 

for Maxwell’s transmission velocity of light changed from an absolute or constant 

velocity of c in a vacuum to relative velocities of c – v or c + v, depending upon the 

direction of motion of the moving inertial reference frame.  This unintended algebraic 

result was a fundamental mathematical and theoretical blunder.  Why would anyone 

want to translate a constant and absolute (invariant) velocity from one inertial 
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reference frame to another?32  Why would anyone believe that Maxwell’s constant 

transmission velocity of light at c had changed its inherent velocity of c to c ± v because 

of such mathematical translation?  These mistaken and illogical beliefs became known 

as the “difficulties.” 

When Lorentz and Einstein later misapplied the Lorentz transformations to the 

transmission velocity of light at c in two different reference frames separated by the 

relative velocity v, Maxwell’s equations remained the same in both frames.  Why?  

Because the Lorentz transformations algebraically eliminated the relative velocity v 

between the two inertial reference frames (Hoffmann, 1983, p. 87), and along with it 

they automatically eliminated the relative time interval and distance interval between 

the two reference frames.  The mathematical result was that the magnitude of a 

propagating light ray’s velocity was changed to c with respect to both inertial reference 

frames at the same instant (which Einstein called “co-variant”), rather than the very 

natural relative velocities of c ± v. 

Thus, the Lorentz transformations only algebraically and artificially reversed and 

eliminated the above described original mathematical and theoretical blunder, which 

occurred when the Galilean transformations were misapplied to the constant velocity of 

light at c.  As Hoffmann summarized this mathematical scenario: 

“[I]f one applied the Galilean transformation to the unprimed Maxwell 
equations, the resulting primed equations had additional first-order terms 
involving v/c and second-order terms involving v2/c2…[But then] if one applies 
the Lorentz transformation [to Maxwell’s equations]…the primed equations, 
except for the primes, turns out to be exactly the same as the unprimed 

32 It is already defined as being constant, invariant and the same everywhere. 
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equations.  No additional terms of any sort—first order, second order, or any 
other—enter the transformed equations”  (Hoffmann, 1983, p. 87). 

And as Feynman concludes: 

“It is just a trick…When you unwrap the whole thing, you get back where you 
were before”  (Feynman, 1964, p. 25-11). 

Smolen also describes why Einstein’s application of the Lorentz transformations to light 

was just a trick… “the trick that made relativity special”  (Smolin, pp. 228 – 229).  Again, 

as Russell further explained in 1927: 

“Technically, the whole of the special theory is contained in the Lorentz 
transformation.  This transformation has the advantage that it makes the 
velocity of light the same with respect to any two bodies which are moving 
uniformly relatively to each other, and, more generally, that it makes the laws of 
electromagnetic phenomena (Maxwell’s equations) the same with respect to any 
two such bodies.  It was for the sake of this advantage that it was originally 
introduced…”  (Russell, 1927, p. 49). 

In other words, the algebraic change of c to c ± v caused by the misapplication 

of the Galilean transformations to Maxwell’s equations was mathematically reversed by 

the mathematical trick of applying the Lorentz transformation equations.33 It is just that 

simple.  However, in the process the Lorentz transformations created many more 

consequential blunders and theoretical distortions when they were thereafter deemed 

to apply to all of physics and were misapplied by Einstein and his followers to all other 

physical phenomena, such as length, time, mass, and Newton’s equations for 

mechanics.  In effect, they mathematically changed the laws of such physical 

phenomena and artificially made them velocity dependent.  This arbitrary generalization 

33 If the application of the Lorentz transformations was just a mathematical trick, why do 

such mathematicians take such transformations and Special Relativity so seriously?
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was only made in order to make Einstein’s Special Theory (and especially his second 

postulate concerning the velocity of light at c) appear to be mathematically consistent 

with all of physics.  But it did much more. 

To illustrate our aforementioned conclusions, let us again cite the following 

passages from D’Abro’s 1950 book, 

“In the theory of relativity, Einstein asks us to agree that a certain finite invariant 
velocity which turns out to be that of light in vacuo must be considered invariant 
for all Galilean [inertially moving] observers”34  (D’Abro, 1950, pp. 161 – 162). 

“Now it is obvious at first sight that if our space and time measurements were 
such as classical science believed them to be, it would be impossible for a ray of 
light to pass us with the same speed regardless of whether we were rushing 
towards it or fleeing away from it.35  A simple mathematical calculation shows 
us, however, that we can make our results of measurement compatible with 
[Einstein’s] postulate of invariance provided we recognise that our space and 
time measurements are slightly different from what classical science has 
assumed.  This is purely a mathematical problem and can be solved by 
mathematical means.36  It leads us, of course, to the Lorentz-Einstein 
transformations, and from these transformations it is easy to see that rods in 
relative motion must be shortened, durations of phenomena extended, and the 
simultaneity of spatially separated events disrupted”37  (Ibid, p. 162). 

The obvious ad hoc arbitrariness of such absolutely “invariant velocity,” of such “purely 

mathematical problem and solution,” and of such “slightly different assumed 

measurements” speak volumes by themselves.  So do the following arbitrary and ad hoc 

conclusions by Feynman, 

“All of the laws of physics are invariant under the Lorentz transformation” 
(Feynman, 1964, p. 25-11). 

34 In a footnote, D’Abro concluded that such a “‘finite invariant velocity’…is acceptable mathematically, 
and the only question that we shall have to consider is whether it corresponds to physical reality”  
(D’Abro, 1950, p. 162).  The answer is:  it does not. 
35 Remember, that this was also Bird’s impossible paradox described in Chapter 21E. 
36 Of course, it is not a purely mathematical problem if we want the result to “correspond to physical 
reality.” 
37 In other words, the theoretical end justifies the ad hoc and arbitrary means. 
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“Every law of physics…must have the same invariance under the same 
transformation”  (Ibid). 

“The laws of physics must be such that after a Lorentz transformation, the new 
form of the laws looks just like the old form”  (Feynman, 1964, p. 25-1). 

In light of the above discussions, why must we believe that all of these 

mathematical tricks and conclusions by Feynman are true?  Because, states Feynman, it 

was found by the M & M experiments and by all other ether drift experiments that 

Maxwell’s equations (and specifically that the transmission velocity of light at c) was 

invariant “in all inertial systems”  (see Feynman, 1964, p. 25-11).  However, we now 

know from the discussions of many prior chapters that inertial systems and the Lorentz 

transformations had absolutely nothing to do with such invariance.  The constant 

transmission velocity of light at c relative to its medium of a vacuum in empty space is 

inherently always velocity c and invariant everywhere  (Chapters 6, 9, 21 and 22). 

_______________ o _______________

For all of the above reasons, Einstein’s Lorentz transformations are completely 

ad hoc, arbitrary, invalid and meaningless for any reason, and especially with respect to 

his Special Theory and with respect to all physical phenomena (including the 

transmission velocity of light). 
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MEMO 27.2

Observer S' measures the velocity of the light ray emitted and propagating in 
system S by the hands of the respective synchronized clocks in system S' to be ½t'0 – t'2 
= c.  This is a ‘proper’ measurement because the light source and the reflecting mirror 
are relatively stationary, and the observer S' makes such measurement of time with only 
one clock.  Observer S measures the velocity of the light ray emitted in S' by coordinates 
and algebraically as c – v.  When the light ray in S' is propagating in the opposite 
direction observer S' measures the velocity of such light ray propagating in S by 
coordinates and algebraically as c + v.  Both c – v and c + v are ‘non proper’ 
measurements. 

The only real differences between the measurements by S and by S' are that S' 
has a much simpler measurement.  S must factor in the relative velocity v between the 
two frames, the changing number of coordinates that must be counted due to the 
displacement of the mirror in the S' system from the observer in the S system, and the 
direction of the light ray propagating in S'. 

The result ½ t'0 + t'2 = c is only valid if the system, the mirrors, the observer S' 
doing the measuring and the synchronized clocks are all relatively stationary.  (Fig. B)  
This result is the same as the empirical result of the Michelson & Morley experiment.  
However, if the reflecting mirror is displacing from the measurer S (Fig. C), ½ t'0 – t'2 will 
equal c – v or c + v, depending upon the relative direction of the displacing mirror’s 
motion v. 

Scenario B is what actually occurred in the M & M experiment.  Enclosed system 
S' was moving inertially through space at v1.  The light source LS2 and mirror M2 were 
relatively stationary.  When a light ray was emitted from LS2 toward M2, it propagated at 
c over a finite distance/time interval of 10 squares.  It then reflected from M2 back to LS2 
at c over the same finite distance/time interval of 10 squares.  It did not propagate a 
greater distance in the direction of the system’s motion through space (v2), and there 
was no missing time interval.  (see Figure 12.1) 

However, in order to artificially create the M & M paradox, Einstein measured 
such propagating light ray in system S' from relatively stationary system S, which played 
the part of stationary ether.  (see Scenario A)  This artificial measurement resulted in 
mirror M2 displacing from the observer in S at v2.  Quite naturally the observer in S 
would theoretically measure the light ray emitted in S' to be c – v (a greater 
distance/time interval of propagation in the direction of motion v1), and c + v in the 
opposite direction (a shorter distance/time interval of propagation relative to S moving 
at v2).  Taken together, Scenario A and Scenario B resulting Scenario C, and Figure 9.2 
(which both depict the M & M paradox). 

In Scenario C the light ray is emitted at t0 from LS3 toward the displacing mirror 
M3 moving at v1.  The light ray propagating at c – v catches up to mirror M3 at t2 and 
reflects back at c + v toward LS3 moving at v2, and it contacts LS3 at t4.  This scenario 
produced a theoretical greater distance of light propagation and (when compared with 
Scenario B) a missing time interval. 



Chapter 28 

RELATIVISTIC KINEMATICS:  CONTRACTIONS AND DILATIONS 

Einstein interpreted his Lorentz transformations in arbitrary ways, and he applied 
their artificial results to space and time measurements of a distant moving body 
or frame.  The mathematical consequences of such applications were a 
theoretical contraction of the length of such moving body and a theoretical 
dilation (slowing down) of time intervals on such moving body, all in the direction 
of its relative motion.  Einstein’s primary reason for inventing such spurious 
kinematic concepts was to remain mathematically consistent with, and to 
bolster, his second postulate concerning the absolutely constant propagation 
velocity of light at c.  It turns out, however, that what all these contrived 
kinematic concepts really meant was:  that “motion affects coordinate 
measurements.” 

A. Einstein’s rationale for his invention of Relativistic Kinematics depends
upon many ad hoc concepts and false premises.

In Chapter 11 of Einstein’s book, Relativity, entitled “the Lorentz 

Transformation,” he explained in plain language the various reasons why he adopted 

Lorentz’s April 1904 space and time transformation equations for his Special Theory, 

why he applied such transformation equations both to the velocity of light and to 

material inertial reference frames, and why he was forced to invent the mathematical 

concepts of Relativistic Kinematics:  the Contraction of Distance and the Dilation 

(slowing down) of Time intervals, in the direction of relative velocity.  We shall now 

describe and analyze Einstein’s rationales and attempted justifications for these ad hoc 

concepts and applications, in sequential order. 

First, Einstein referred to “the apparent incompatibility of the law of propagation 

of light with the principle of relativity,” which he called the “difficulties”  (Einstein, 

Relativity, p. 34).  Actually these “difficulties” were a result of Einstein’s impossible 
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concept and fundamental major false premise:  that a ray of light must have the same 

velocity c relative to the stationary embankment and relative to the carriage moving 

down the track at v, rather than velocity c – v relative to the moving carriage.  Einstein 

failed to realize that this velocity c – v (or c + v) was merely a relative velocity of the 

light ray that quite naturally results when one applies the Galilean transformation (x' = 

x – vt) to a light ray transmitting at c between reference frames x and x' moving at the 

relative velocity of v  (Chapters 21 and 22). 

Second, Einstein asserted that such incompatibility (the “difficulties”) was caused 

by the way that classical physicists added velocities, i.e. v1 + v2 = v3  (Figure 7.1).  He 

then claimed that if his ad hoc hypothesis (that time intervals and distance intervals are 

not absolute but rather are dependent upon the relative velocity of inertial reference 

frames1) was accepted as valid, then the difficulties with the velocity of light would 

disappear “because the [classical]…addition of velocities…becomes invalid”2  (Ibid). 

Third, Einstein then asked the question,  “How have we to modify the [classical 

addition of velocities so]…that every ray of light [in the Cosmos] possesses the velocity 

of transmission c relative to the embankment and relative to the train [or any other 

inertial coordinate system K' with magnitudes of x', y', z', t' located anywhere] 3 

(Einstein, Relativity, pp. 34 – 36)?  In effect, Einstein also asked:  “[W]hat are the 

1 In other words, Einstein asserted that his empirically invalid twin concepts (the Relativity of Simultaneity 
and the Relativity of Distance) which are also based on false premises are valid. Chapters 26 and 29  
2 At this point, Einstein assumed that his own twin concepts (the Relativity of Simultaneity and the 
Relativity of Distance) were accepted as valid. 
3 In other words, Einstein was asking,  “How must we modify the classical addition of velocities so that 
Einstein’s impossible absolutely constant velocity of light at c could be mathematically valid relative to 

any linearly moving reference frame?”
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[coordinates] values x', y', z', t' of an event with respect to K' , when the [coordinate] 

magnitudes x, y, z, t of the same event with respect to K are given” and vice-versa  (Ibid, 

p. 36)?

Fourth, Einstein answered the above third questions, as follows:  The “relation 

between place [space] and time of the individual events relative to both reference-

bodies [Ibid, p. 35]…must be so chosen that the law of the transmission of light in vacuo 

is satisfied for one and the same ray of light…with respect to K and K'…This problem is 

solved by means of the [Lorentz transformation] equations”4  (Ibid, pp. 36 – 37). 

However, Einstein neglected to mention:  1) that his above requirement (that the 

absolutely constant velocity of light at c relative to anything anywhere must be satisfied 

in order to mathematically relate the coordinates of any two inertial reference frames) 

necessarily further requires that such rigid reference bodies (frames) must be 

contracted (physically shortened) in the direction of their relative velocity, and that the 

time intervals on such reference bodies must also be dilated (made shorter) in the 

direction of such relative velocity;  2) that all of the above relativistic concepts are 

completely ad hoc and meaningless, as well as physically and empirically impossible; and 

3) that there never was a real problem concerning the velocity of light that needed

solving  (the Preamble).  Einstein’s concepts of Length (or Distance) Contraction and 

Time Dilation (depending upon relative velocity) are often collectively called Relativistic 

Kinematics. 

4 Einstein derived from his Lorentz transformations a new relativistic formula for the composition of 

velocities in Section 5 of his 1905 Special Theory, which also mathematically solved Einstein’s non-existent 

problem  (Chapter 29). 
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Fifth, Einstein concluded his Chapter 11, as follows: 

“[I]n accordance with the Lorentz transformation, the law of the transmission of 
light in vacuo is satisfied both for the reference-body K and for the reference-
body K'.  A light-signal is sent along the positive x-axis, and this light-stimulus 
advances in accordance with the equation 

x = ct, 

i.e. with the velocity c.  According to the equations of the Lorentz
transformation, this simple relation between x and t involves a relation between
x' and t'.  In point of fact, if we substitute for x [a material body] the value ct [the
velocity of light over a time interval] in the first and fourth equations of the
Lorentz transformation, we obtain:

𝑥′ =
(𝑐 − 𝑣)𝑡

√1 −
𝑣2

𝑐2

 𝑡′ =
(1 −

𝑣
𝑐) 𝑡

√1 −
𝑣2

𝑐2

from which, by division, the expression x' = ct' immediately follows.5  If referred 
to the system K'  , the propagation of light takes place according to this equation.  
We thus see that the velocity of transmission relative to the reference-body K' is 
also equal to c  .  The same result is obtained for rays of light advancing in any 
other direction whatsoever.6  Of course this is not surprising, since the 
equations of the Lorentz transformation were derived conformably to this point
of view."7    (Einstein, Relativity, pp. 38 – 39).

The above algebraic results mathematically satisfied both Einstein’s second postulate 

(that every inertial observer, regardless of his linear velocity, would measure the same 

velocity c for a light ray), and his first postulate, his radically expanded Principle of 

Relativity (that the velocity of every ray of light would always have the same co-variant 

5 Both of Einstein’s aforementioned substitutions were completely ad hoc. 
6 In other words, every other ray of light in the Cosmos will mathematically have the same absolutely 
constant velocity of c with respect to any reference body in the Cosmos, regardless of such body’s linear 

velocity v relative to the light ray.  This mathematical result is, of course, a logical and empirical 

impossibility. 
7 This last sentence demonstrates that Einstein always knew what the desired mathematical results of the 
Lorentz transformations would be, because they were contrived according to his point of view.
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constant magnitude of velocity c with respect to every inertial reference frame 

regardless of its linear velocity).  The only problems with Einstein’s highly contrived 

mathematical results are:  1) that they depend upon numerous ad hoc concepts and 

false premises;  2) that Einstein’s absolutely constant velocity of light at c relative to 

anything everywhere is an empirically impossible concept (Chapter 21 and the 

Preamble);  3) that Relativistic Kinematics, which was necessary to make Einstein’s 

second postulate plausible and mathematically consistent with the rest of physics, also 

ended up distorting much of physics and science in general; and  4) there never was a 

problem that needed fixing in the first place  (Preamble). 

B. The Real Reasons for Einstein’s Relativistic Kinematics

Why did Einstein feel compelled to abandon classical kinematics and create an 

entirely new velocity dependent mathematical concept of Relativistic Kinematics?  

Einstein himself answered this question for us in Chapter 11 of his book Relativity.  In 

order to relate the coordinates of the same event between two inertial reference 

frames K and K' anywhere in the cosmos, the: 

“relation between place and time of [such event]…must be so chosen that the 
law of the transmission of light in vacuo8 is satisfied for one and the same ray 
of light…with respect to K and K'…this problem is solved by means of the 
[Lorentz transformation] equations”  (Einstein, Relativity, pp. 35, 36 and 37; 
also see Chapter 28A). 

On the contrary, the “relation between place and time” must not be chosen nor 

8 This law is, of course, Einstein’s impossible second postulate concerning the absolute invariance of light 

at velocity c relative to anything, anywhere, at any time  (Chapter 21E).  It is not Maxwell’s law for 

constant transmission velocity of a light ray relative to its medium of a vacuum. 
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mathematically manipulated, as Einstein asserted, because the perfectly natural 

classical relation between place and time satisfies Maxwell’s law for the transmission of 

light at c in vacuo  (Chapters 21, 23 and the Preamble). 

Einstein then mathematically manipulated and artificially interpreted the space 

and time equations of the Lorentz transformation in such a way that the velocity of the 

transmission of a light ray was always an invariant magnitude of c relative to every 

inertial reference system K and K' in the Cosmos at any time, regardless of their linear 

velocities relative to “one and the same ray of light.”  Einstein called this mathematical 

‘trick,’ “co-variance” (Ibid, p. 48), and he concluded that this result should not be 

“surprising since the equations of the Lorentz transformation were derived conformably 

to this point of view”  (Ibid, p. 39). 

Thus, Einstein “related” the coordinates of a light event between K and K' by 

algebraically making his second postulate concerning the absolute invariance of the 

velocity of light at c covariantly apply to both K and K' at the same time.  How did 

Einstein and the Lorentz transformations perform this mathematical magic?  The 

Lorentz transformations artificially change or eliminate the relative velocity v between 

two spatially separated inertial reference frames so that mathematically they are 

relatively stationary  (Hoffmann, 1983, pp. 86 – 87).  In the process, the Lorentz 

transformations (along with certain critical and artificial interpretations) mathematically 

shorten or contract the coordinate measurements of space and mathematically expand 
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or dilate the coordinate measurements of time intervals9  (D’Abro, 1927, 1950, p. 163). 

Remember that the primary goal for Einstein’s Special Theory was to 

mathematically require that all linearly moving inertial observers would measure with 

clocks and coordinates the transmission velocity of a propagating light ray to possess 

the absolutely invariant velocity of c, rather than its natural and empirical relative 

velocity of c – v or c + v…the way the Galilean transformations predicted  (Chapters 19 

and 21).  The Galilean coordinate transformations merely mathematically summarized 

the empirical classical concepts of kinematics for space and time measurements  

(Goldberg, p. 73).  Thus, for Einstein to accomplish his mathematical goal, both the 

Galilean coordinate transformations and all of empirical classical kinematics (upon 

which they were based) would have to be mathematically changed in order for 

Einstein’s artificially and absolutely constant velocity of light at c to remain consistent 

with his coordinate measurements of light and matter in motion. 

Einstein needed his twin ad hoc concepts of the Relativity of Simultaneity (time 

intervals) and the Relativity of Distance (length), not only to justify substitution of the 

Lorentz transformations for the Galilean transformations (Chapter 27), but also as a 

precursor for the primary mathematical consequences that could be produced by 

applying the Lorentz transformations to matter:  his new mathematical relativistic 

kinematic concepts of “Time Dilation” and “Length Contraction.”  These two primary 

mathematical consequences and concepts were, in turn, necessary components of most 

9 In turn, this mathematical process artificially disrupts the simultaneity of spatially separated events 

which results in Einstein’s Relativity of Simultaneity concept  (D’Abro, 1927, 1950, p. 163). 
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of his later relativistic mathematical consequences,10 as well as necessary to keep 

Einstein’s absolutely invariant measurement of light velocity at c mathematically 

consistent with all space and time coordinate measurements made by inertial 

observers.   

Again, D’Abro summarized the above situation and Einstein’s mathematical 

solutions for it, as follows: 

“Now it is obvious at first sight that if our space and time measurements were 
such as classical science believed them to be, it would be impossible for a ray of 
light to pass us with the same speed regardless of whether we were rushing 
towards it or fleeing away from it [Einstein’s second postulate for the absolute 
invariance of c].  A simple mathematical calculation shows us, however, that we 
can make our results of measurement compatible with [Einstein’s] postulate of 
invariance provided we recognize that our space and time measurements are 
slightly different from what classical science has assumed.  This is purely a 
mathematical problem and can be solved by mathematical means.11 It leads us, 
of course, to the Lorentz-Einstein transformations; and from these 
transformations it is easy to see that rods in relative motion must be shortened 
[contracted] durations [time intervals] of phenomena extended [made longer or 
dilated], and the simultaneity of spatially separated events [coordinate 
measurements] disrupted”  (D’Abro, 1927, p. 163). 

D’Abro’s above assertions and conclusions vividly demonstrate that all of Einstein’s 

mathematical and relativistic changes to classical kinematic concepts were merely part 

of his grand ad hoc plan to achieve his above described primary goal (the absolutely 

constant velocity of light at c) by any mathematical manipulations or other means 

necessary.  Thus, for Einstein, this end justified any means!12 

10 Including the relativistic Doppler effects, relativistic mass, relativistic momentum, and relativistic energy  
(Chapters 30 and 31). 
11 This, of course, is not just a slightly different measurement of space and time, nor is it a purely 
mathematical problem.  Why?  Because such arbitrary mathematical manipulations of kinematics 
artificially change the natural relative propagation velocity of light and vastly change much of empirical 
physics. 
12 No matter how artificial, meaningless or empirically invalid. 
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Particle physicist Lee Smolin agreed with the above conclusions and further 

explained them.  Einstein needed his twin artificial concepts for measuring time and 

space (the Relativity of Simultaneity and the Relativity of Distance), and his 

mathematical reformulations of them (Time Dilation and Length Contraction), in order 

to make his empirically impossible absolutely constant velocity of light at c theoretically 

possible and to avoid the obvious contradictions which it posed for the measurement of 

other physical phenomena.  As stated by Smolin: 

Einstein asserted, “that different observers measure a photon to have the same 
speed, even if they are moving with respect to each other, because they 
measure space and time differently.  Their measurements of time and distance 
vary from each other in such a way that one speed, that of light, is universal”13 
(Smolin, pp. 227 – 228). 

Smolin then characterized Einstein’s ad hoc mathematical manipulations and dubious 

artificial interpretations, which caused such different time and space measurements, as 

“playing a trick,” and “the trick that made relativity special”  (Ibid, p. 229). 

Once in possession of the Lorentz transformations, Einstein no longer had to 

rationalize or justify his twin concepts of the Relativity of Length and the Relativity of 

Time.  Such twin concepts would then automatically and mathematically follow from the 

Lorentz transformations in the form of new relativistic kinematic mathematical 

consequences:  the Contraction of Length and the Dilation [slowing down] of Time.  The 

fact that these fallacious mathematical concepts would, in turn, result in a drastic 

modification of mechanics and other realms of physics, seemed to be of little concern to 

Einstein.  If this was the price for achieving his impossible theoretical goal with regard to 

13 How convenient for Einstein’s second postulate! 
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the absolutely constant velocity of light at c then so be it.  In order to attempt to 

rationalize such radical modifications of classical physics, Einstein even claimed that his 

Lorentz transformations were “concerned with the nature of space and time in general” 

(Miller, p. 195). 

C. “Proper” Measurements & Einstein’s Kinematic Interpretations

At the core of Einstein’s concepts of Relativistic Kinematics was a theoretical 

1905 technical problem of measurement.  For example, an observer on a railway 

embankment physically measures the length of a rod situated in a stationary railway 

carriage with a rigid meter stick to be L meters  (Figure 28.1A).  Later, the same 

stationary observer on the railway embankment desires to re-measure the length 

interval or time interval of the same rod which is now passing by him at velocity v.  To 

do so, he must simultaneously measure the position coordinates and time coordinates 

at both ends of the rod  (Figure 28.1B).  If he measures the position and time 

coordinates at each end of the rod at different instants of time (i.e. non-

simultaneously), his hand and eye coordinate measurements will result in either a 

longer or a shorter distance interval or time interval than L meters  (Resnick, 1992, pp. 

480 – 481; Figure 28.1B).  What is the answer to this 1905 problem of measurement? 

Einstein’s answer was that length intervals and time intervals depend upon the 

state of motion of the observer (measurer) relative to that which is being measured  

(Ibid, p. 481).  In other words, they depend upon measurements between two different 

frames of reference.  In short, such measurements are “velocity dependent.”  Based on 

this criterion, Einstein asserted that length intervals and time intervals of objects viewed 
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between inertially moving reference frames must be measured by applying the Lorentz 

transformations to such objects and their relative velocity v  (Einstein, Relativity, pp. 34 

– 37).  Theoretically, the Lorentz transformations would mathematically factor the

relative velocity of the frames into the relativistic space and time coordinate 

measurements, and the mathematical result would be magnitudes of the resulting 

distorted measurements.   

The mathematical consequence (along with certain critical and artificial 

interpretations and computations) would be that the rod to be measured would appear 

to contract in length and the time on its frame would appear to dilate (slow down) in 

proportion to 1: √1 −
𝑣2

𝑐2 which of course would be consistent with Einstein’s twin 

concepts of the Relativity of Distance (length) and the Relativity of Simultaneity (time 

intervals).  Einstein also claimed that these apparent mathematical kinematic 

consequences were the “physical meaning of the [Lorentz transformation] equations 

obtained in respect to moving rigid bodies and moving clocks”14  (Einstein, Relativity, p. 

48). 

Contrary to the above, the real answers appear to be as follows:  While it is true 

that motion can affect visual and physical (hand and eye) coordinate measurements by 

human observers, for normal velocities of ordinary life the problem remains primarily a 

technical one.  In the 21st century the position and time measurements for both ends of 

a moving body can be simultaneously determined with laser beams and sensors, and its 

14 One might ask:  what relevance do apparent mathematical measurements (or illusions) have with 

respect to physical reality?  The answer, of course, is none! 
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length interval and time interval can be calculated by digital computers, even between 

different reference frames.  Neither Special Relativity nor the Lorentz transformations 

should have any current relevance to these measurements.  On the other hand, for 

high-energy particles or very distant bodies where such empirical measurements are not 

technically possible, rough mathematical and theoretical approximations along with 

certain empirical assumptions remain the only current alternative.15   

Before we proceed further, let us further answer the question:  What does the 

word “proper” mean in Special Relativity?  An inertial “frame of reference that is fixed…

to a particular object and always moves with it”16 is called the object’s “rest frame,”17 

“and measurements made in it are called proper”  (French, p. 106).  “The length of a 

body measured in its rest frame is called its proper length”  (Ibid).  “Proper time” is the 

“time as measured always at some fixed point in a particular frame of reference”  (Ibid).  

Since (in Einstein’s Special Theory) there is a synchronized clock at such fixed point, its 

proper time is the same as the “common time of the inertial frame.”  (Chapter 25). 

The time interval between two events is also considered to be a “proper time 

interval” if it is measured by only one clock which is stationary in the same frame18  

(Rosser, p. 47).  On the other hand, it is considered to be a “non-proper time interval” if 

such measurement must be made by two unsynchronized clocks, or two clocks in 

15 However, such approximations cannot be made by Lorentz transformations or by assumptions 

gleaned from Special Relativity, because they will only distort the approximations.

16 In other words, the common velocity of the frame and the object. 
17 A “rest frame” is sometimes also referred to as a “proper frame”  (Resnick, 1968, p. 63). 
18 Nevertheless, as we discovered in Figure 27.1 and Memo 27.2, Einstein’s “proper” measurements are 
irrelevant to what is empirically occurring. 
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different frames19  (French, p. 106; Figure 28.2).  In other words, all proper 

measurements in Special Relativity are “reference frame dependent.” 

Let us now further discuss the mathematical and other methods by which 

Einstein arrived at his new relativistic kinematics. Just as was the case with Lorentz in 

1904, Einstein’s Lorentz transformation equations for position and distance traveled, 

𝑥 = (𝑥′ +
𝑣𝑡

√1−
𝑣2

𝑐2

) 𝑥′ =
𝑥−𝑣𝑡

√1−
𝑣2

𝑐2

on their face would require an expansion of the distance or space separating x and x' : 

such positive distance apart divided by a number less than one.  But Einstein’s Special 

Theory, just like Lorentz’s, required a contraction of such distance.  Therefore, a 

mathematical interpretation and coordinate manipulation was necessary to turn an 

expansion into a contraction.20  For this reason, in Chapter 12 of Relativity, Einstein 

interpreted his Lorentz space equations for distance traveled in such a way as to 

produce a contraction of distance or length in one reference frame when viewed from 

the other  (Einstein, Relativity, pp. 40 – 41).  Just like Lorentz, the mathematical 

method which Einstein used to turn an expansion into a contraction was 

multiplication21 (Figure 28.3).   

In order to mathematically produce his contraction, Einstein might have chosen 

19 Although these “proper” concepts are attributed to Einstein, he never used the term “proper” in his 
1905 paper.  Minkowski used the term “proper” several times in his 1908 theory of Spacetime when 
referring to Einstein’s concept of measuring time, so perhaps Minkowski is the source of the terminology.
20 Lorentz never made such an interpretation.  He merely manipulated his mathematics ad hoc to arrive at 

the required equation for a contraction (𝐿 = 𝐿0/√(1 −
𝑣2

𝑐2))  (Chapter 16B). 
21 Lorentz’s methodology involving multiplication was “absolute” because it involved “ether” and absolute 

motion, whereas Einstein’s interpretation involving multiplication theoretically appeared to be 

“relativistic” because it only involved relative motion.

637 Chapter Twenty-Eight



to measure the rear end R of the rod first, and then the front F (or beginning end) of the 

rod.  But this would have produced an unwelcome coordinate contraction of time  

(Figure 28.4A).  So instead, Einstein intentionally chose to measure the front (or 

beginning end) of the rod first, in order to produce a coordinate expansion of length  

(Figure 28.4B).  However, this unwelcome expansion of the rod could then easily be 

manipulated and turned into a contraction by multiplication, which Einstein did.    These 

are some of the mathematical tricks which Einstein used to further his relativistic 

agenda.22  So much for the integrity of mathematical interpretations and clock and 

coordinate measurements. 

Einstein then continued this strategy, but arbitrarily chose a different 

mathematical methodology so that his Lorentz transformation equations for time 

𝑡′ =
𝑡−

𝑣𝑥

𝑐2

√1−
𝑣2

𝑐2

 𝑡 =
𝑡′+

𝑣𝑥

𝑐2

√1−
𝑣2

𝑐2

would on their face be interpreted to produce a reciprocal expansion (or dilation) of 

time in both reference frames.23  This different mathematical methodology was division 

24 (see Figure 28.5).  More tricks of the mathematical trade. 

Let us now combine both of Einstein’s thought experiments for Length 

Contraction (Figure 28.3) and for Time Dilation (Figure 28.5), and scrutinize them 

together.  On system K' we have one rod which is measured to be 1 meter at rest in K' , 

22 Smolin, pp. 227 – 229. 
23 Einstein’s coordinate expansion of length (which he changed by multiplication) remained consistent 

with his interpretation of the expansion (or dilation) of time and aided in such interpretation. 

24 Lorentz’s methodology involving division ( 𝑇 = 𝑇0/√(1 − 𝑣
2

𝑐2)) and his interpretation thereof (with 

respect to stationary ether) was quite different and absolute, rather than relativistic  (Chapter 16B).
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and the time interval between the front and the rear of such meter rod is one second as 

measured by a clock at rest in K'.  What will be the magnitude of contraction of such 

meter rod and the magnitude of time dilation on it as measured by K if the relative 

velocity between K and K' is 60% of c?  The answers to this question are as follows. 

Einstein stated that the length of the rod is one meter in K' as measured in K', 

but if K' is moving at v relative to K the length of the rod would be measured as 

“√1 −
𝑣2

𝑐2 of a meter” in K  (Einstein, Relativity, p. 41).  Therefore, if the relative velocity 

is v = 60% of c, then 1 meter times √1 −
𝑣2

𝑐2 = 20% contraction of the meter rod as 

measured in K  (Chart 15.4C). 

Einstein also stated that the “time interval…between two strokes of the clock [as 

judged from K] is not one second, but 1 divided by √1 −
𝑣2

𝑐2 seconds.”  Therefore, if the 

relative velocity is v = 60% of c, then 1 second divided by √1 −
𝑣2

𝑐2 = 1.25% expansion of 

the time interval (one second) on the meter rod, as measured in K  (Chart 16.3). 

If we plot on the same graph all of the magnitudes of Length Contraction of 

matter (𝐿 = 𝐿0√(1 −
𝑣2

𝑐2)) and all of the magnitudes of Time Dilation (expansion of time) 

( 𝑇 = 𝑇0 ÷ √(1 −
𝑣2

𝑐2)) for all relative velocities from 0 to 300,000 km/s, they will be 

shown on Figure 16.2.  But now we have a conflict and a contradiction.  How can the 

magnitudes of the Length Contraction curve (Figure 16.2A) be so asymmetrical, non-

reciprocal and out-of-correlation with the magnitudes of the Time Dilation curve (Figure 
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16.2B) for the same reference frame?25  These dramatically inconsistent mathematical 

kinematic results constitute major internal self-contradictions for Einstein’s Special 

Theory  (Memo 28.14). 

Both of Einstein’s different mathematical methodologies, his algebraic and 

coordinate tricks, and his strained interpretations apply reciprocally to each different 

reference frame, because a meter rod or clock situated in the relatively stationary 

system K can be considered to be moving in the opposite direction with a minus velocity 

(-v) relative to system K'  (Einstein, Relativity, p. 41).  Based on these assumptions, it 

turns out that if Einstein’s two reference frames had been moving in different or 

opposite directions (i.e. approaching each other), then different relativistic results 

should have occurred26  (Figures 28.6 and 28.7).   

Similarly, if Einstein had arbitrarily switched his different mathematical and 

coordinate methodologies and tricks (and his interpretations of them) between distance 

and time, this would have mathematically resulted in an expansion of distance or length 

and a contraction of time or duration  (Figures 28.8 and 28.9).  But, of course, neither of 

the above scenarios would have advanced Einstein’s Special Theory.  In fact, such 

switching certainly would have destroyed it.  Therefore, both of the above scenarios 

constitute more potential internal self-contradictions for Einstein’s Special Theory. 

As previously explained, one could also easily interpret the Lorentz 

transformations to mean something entirely different than Einstein’s above 

25 Resnick, 1968, p. 65 for similar asymmetrical curves for Length Contraction and Time Dilation. 
26 If Einstein’s two reference frames had been approaching each other, then reciprocally there should 

have been an expansion of distance and a contraction of time (duration).
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interpretations.  For example, the numerator x' = x – vt could be interpreted to mean 

not a straight line between two points x and x', but rather a curved geodesic line like the 

surface of the spherical Earth with x and x' separated by a curved distance vt.  This 

curved geodesic distance could be plotted on a different set of flexible coordinates (i.e. 

Gaussian coordinates) like Einstein did with his General Theory.  The denominator 

√1 −
𝑣2

𝑐2 could be interpreted to describe the quarter arc of a circle or the quarter 

geodesic distance of a sphere, √1 −
𝑥2

𝑦2 (Figure 15.6).  The denominator could be

interpreted to become smaller than the number one depending upon the velocity v of 

the sphere.  The entire set of Lorentz transformations could then be interpreted to 

mean that when the numerator is divided by a smaller denominator the sphere gets 

larger and the distance vt between x and x' expands, and the time interval between x 

and x' also expands. 

Again, if these different assumptions are designated as postulates, then the 

reciprocal Lorentz transformation equations for both time and distance could be 

“derived” from such assumptions and certain interpretations.  The author is confident 

that any imaginative mathematician could also come up with other very different 

assumptions and could also “derive” the same Lorentz transformation equations from 

them, albeit they would most likely be interpreted quite differently. 

Very importantly, and above all, the above discussion (and such related 

illustrations and descriptions) in this section demonstrates quite vividly that by the 

simple means of changing assumptions, conventions, choices for coordinate 
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measurements, directions, mathematical methodology and manipulations, 

computations, analogies, interpretations, rationalizations and the like, a clever 

mathematician (like Einstein) can arrive at almost any result he or she desires.27 If the 

results of algebraic equations can so easily be manipulated by imagination and 

mathematical skill to achieve a particular agenda, what validity do they have for 

science?  Sometimes, not much!  Sometimes (as with Special Relativity), they even 

distort reality and science. 

D. Einstein’s Mathematical Concept of Length Contraction

The concept of Length Contraction was first conceived by H. A. Lorentz in his 

April 1904 treatise.  It was a mathematical consequence of Lorentz’s radical 

transformation equations.28  Lorentz applied his concept of Length Contraction in an 

ad hoc attempt to explain why the M & M experiment and other light experiments had 

failed to detect the absolute motion of the Earth with respect to the theoretical 

stationary ether  (Chapter 16).  It is quite obvious to many people that Einstein in 1905 

borrowed Lorentz’s Length Contraction concept for his own Special Theory, modified it 

to apply to relative motion rather than to absolute motion, and gave it a new 

interpretation. 

In 1905, Einstein theorized that lengths could be precisely measured by two 

27 In Chapter 12 of Relativity, Einstein implied that his Lorentz transformations described, quantified and 
confirmed his twin concepts of the Relativity of Simultaneity (time) and the Relativity of Distance (length), 

the same concepts which he used to justify substitution of his Lorentz transformations and which he was 

now attempting to mathematically validate with his Lorentz transformation equations, relativistic 

kinematics, and further interpretations.  Is such bootstrap and circular reasoning convincing? 
28 Lorentz had the wildly speculative idea that molecules and atoms react like “electrical forces” and thus 
they can change the “form and dimension” of solid matter as well.
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different methods.  Assume that two observers on the surface of the Earth wish to 

measure the length of a telephone pole.  Observer 1 standing next to the pole will 

directly and precisely measure it with his rigid meter rod to have a length of L.29  

However, Observer 2 who is 100 meters away on a stationary railway carriage must use 

a different and indirect method.  Observer 2 perceives the distant pole to be much 

shorter than the similar telephone pole that he is standing next to, but he knows from 

experience that it has not physically shrunk  (Figure 3.8).  Therefore, Observer 2 chooses 

to measure the pole with Cartesian coordinates and mathematics (specifically the 

Pythagorean Theorem and trigonometry), and with this indirect method he also 

precisely mathematically measures the distant pole to have a length of L.   

As previously mentioned, in 1905 the measurement of coordinates was 

performed with the hand and eye method.  The observer’s eye would visually determine 

a coordinate, and then his hand would plot it on a graph of Cartesian coordinates.  This 

laborious process would take a certain amount of time to plot each coordinate.  But 

there was no problem so long as the distance between the object to be measured and 

the observer (measurer) did not change. 

Now assume that the railway carriage suddenly begins to move linearly away 

from the distant telephone pole in a straight line at the uniform velocity of v, and 

Observer 2 wishes to again measure it with the same indirect method.  Now he has a 

problem:  relative motion.  Any hand and eye measurement of the pole using 

coordinates and mathematics will now obviously be very imprecise and distorted by 

29 This type of direct physical measurement was later called a “proper” measurement. 
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such relative motion.  If Observer 2 disregards this fact and decides to re-measure the 

distant pole using exactly the same hand and eye method as before such relative motion 

began, the time delay between each hand and eye coordinate measurement will 

obviously cause the measured coordinate length of the pole to be distorted and 

different than before 30  (Resnick, 1992, p. 480).  A naive person might even say that the 

pole had changed in length.31  Einstein called this change in measured length because of 

relative motion the “Relativity of Length”32  (Einstein, 1905d [Dover, 1952, pp. 41 – 42] 

Chapter 26C).  Based on this artificial concept, Einstein claimed ad hoc in his Special 

Theory that the measured length of any material object was dependent upon its relative 

velocity. 

During his 1905 attempt to rationalize his concept of the Relativity of Length, 

Einstein (in Section 2 of his Special Theory) criticized “current kinematics” because it 

tacitly assumed that the length of a moving rigid body was “precisely equal” to the 

length of such body when it was stationary  (Einstein, 1905d [Dover, 1952, p. 42]).  “In 

other words, that a moving rigid body at epoch t may in geometrical respects be 

perfectly represented by the same body at rest in a definite position”  (Ibid).   

According to Einstein (in Section 2), an observer S' on the relatively moving 

frame who moves with the rigid rod to be measured (and is relatively at rest with 

respect to such rod) can measure its “geometrical” (unaltered) shape  (Ibid, p. 41).  On 

30 This indirect and imprecise relativistic method of measurement by a relatively moving observer 

(measurer) was later called a “non-proper” measurement. 
31 The greater the magnitude of v the greater will be the coordinate illusion of changed length. 
32 In addition to coordinate measurements, Einstein also measured the length of the distant object 

using clocks and light signals  (Einstein, 1905d [Dover, 1952, pp. 41 – 42]; Chapter 26B).
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the other hand (in Section 4 of his Special Theory, entitled the “Physical Meaning of the 

[Lorentz] Equations Obtained in Respect to Moving Rigid Bodies”), Einstein theorized, 

inferred and conjectured that the relative motion between the two reference frames (S 

and S') distorts the coordinate measurements of the observer (measurer) on the 

stationary frame S, so that the S observer measures the rod’s “kinematic” (distorted or 

contracted) shape33  (Ibid, p. 48; Miller, p. 191).  In Einstein’s own words: 

 “A rigid body which, measured in a state of rest, has the form of a sphere, 
therefore has in a state of motion—viewed from the stationary system—the 
form of an ellipsoid of revolution with the axes [in the direction of motion]” 34  
(Einstein, 1905d [Dover, 1952, p. 48]). 

After Einstein used his artificial and ad hoc coordinate concept of the Relativity of 

Length (based on relative motion) to justify substituting the Lorentz transformations for 

the Galilean transformations (Chapters 26 and 27), he conjectured in Section 4 of his 

Special Theory that the sphere moving at relative velocity v appeared from coordinate 

measurements to be “shortened in the ratio 1: √1 −
𝑣2

𝑐2 ”
35  (Ibid, p. 48). 

We must now ask the question:  If Einstein’s artificially contracted coordinate 

measurement of length was not empirically valid based on empirical examples, simple 

logic and his relativistic concept of the Relativity of Length (Chapters 26B and 26C), how 

could such contracted measurement suddenly become physically valid based on 

33 Again, this artificial measurement of length was merely a result of Einstein’s time delayed coordinate 
measurements. 
34 Lorentz, in his April 1904 contraction theory, made substantially similar assertions concerning the 
“dimensions” and “deformation” of moving spheres into “flattened ellipsoids with their smaller axes in 
the direction of motion”  (Lorentz, 1904 [Dover, 1952, pp. 21 – 22]).  Again, this is another example of 
Einstein in 1905 using Lorentz’s April 1904 treatise as his guide.
35 A skeptical reader might assume that Einstein was trying to mislead and fool him. 
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Einstein’s arbitrary kinematic conjectures and his dubious mathematical equations, 

conventions and interpretations described in Section 4 of his 1905 Special Theory?  The 

answer is:  they could not and did not.  Einstein’s 1905 axiomatic and distorted 

mathematical concept of Length Contraction was always artificial, arbitrary, contrived, 

ad hoc and empirically invalid.  For the same reasons, Einstein’s conjecture that length 

was “relative velocity dependent” was also ad hoc and empirically invalid. 

In Section 4 of his 1905 Special Theory, entitled:  “Physical Meaning of the 

Equations Obtained in Respect to…Moving Rigid Bodies…,” Einstein specifically claimed 

that the dimensions of every rigid body which moves in the direction of its velocity 

“appear shortened in the ratio 1: √1 −
𝑣2

𝑐2, i.e. the greater the value of v, the greater the 

shortening”  (Ibid, p. 48). 

“For v = c all moving objects—viewed from the ‘stationary’ system—shrivel up 
into plain figures.36  For velocities greater than that of light our deliberations 
become meaningless...”  (Ibid). 

“It is clear that the same results hold good of bodies at rest in the ‘stationary’ 
system, viewed from a system in uniform motion”  (Ibid, p. 49). 

It is also clear that Einstein was again attempting to mislead and convince the reader 

that his mathematical theory was physically and empirically valid.  Why else would he 

use words such as “physical meaning,” “appear,” “shrivel up,” and “viewed”?37 

Thereafter, in his1916 book, Relativity, Einstein somewhat revised his ad hoc 

arguments concerning the Relativity of Length by referring to thought examples.  

36 In other words, such objects have no dimension of length at all. 
37 Both of Einstein’s 1905 ad hoc concepts of the Relativity of Length and Length Contraction 

were axiomatic, because he did not present any empirical examples as proof that they existed.
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Remember that, in Chapter 26C, Einstein in 1916 attempted to convince us by contrived 

thought examples and fool’s logic that the length of a rigid body on a moving train was 

shorter than its length when at rest on the stationary embankment.  However, when 

scrutinized, this claimed phenomenon which he again called the “Relativity of Length” 

turned out to be just a verbal and coordinate illusion  (Figure 26.5).  Thus, Einstein failed 

in his attempt (based on obviously contrived examples and fool’s logic) to convince us 

that the rigid body had physically contracted because of its relative velocity.  In other 

words, he failed to convince us that the length of the rigid body was “relative velocity 

dependent.” 

Nevertheless, Einstein then used this empirically invalid concept of the Relativity 

of Length (i.e. that the rigid body was “velocity dependent”) in order to rationalize his 

way to substituting the Lorentz transformation for distance for the Galilean 

transformation for distance  (Chapter 27).  Once in possession of the Lorentz 

transformations, Einstein no longer needed to attempt to logically rationalize or justify 

his Relativity of Length concept.  At this point, all he had to do was to interpret the 

Lorentz transformations as applying to a moving rigid body in a certain manner, and 

with certain arbitrary interpretations and mathematical manipulations its length would 

mathematically appear to be shorter or contracted in its direction of motion.38   

When the Lorentz transformation for distance (the multiplication of length L' on 

the moving train by a number less than 1) was applied by Einstein to such scenario with 

38 For the mathematical method, manipulation or trick (multiplication) by which Einstein turned the 

expansion of a rod into a contraction, Figure 28.3. 
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the appropriate interpretations, the coordinate length of the body on the moving train 

algebraically appeared to the observer on the stationary embankment to be shorter 

than when it was at rest  (Figure 28.3).  Einstein called this algebraically produced 

concept (manipulation, illusion or trick) that resulted in an apparently shorter length… 

“Length Contraction.”  Thus, in 1916, Einstein succeeded in this attempt to make the 

length of the rigid body on the relatively moving train theoretically appear to be shorter 

than the length of the rigid body on the stationary embankment, based solely upon 

mathematical manipulations and arbitrary interpretations.39 

Likewise (in 1916) Einstein conjectured that “we must be able to learn something 

about the physical behavior of measuring rods [in motion]…from the equations of 

transformation…”  (Einstein, Relativity, p. 41). 

“It therefore follows that the length of a rigid meter-rod moving in the direction 

of its length with a velocity v is  √1 −
𝑣2

𝑐2 of a meter.  The rigid rod is thus shorter 

when in motion than when at rest, and the more quickly it is moving, the shorter 

is the rod.  For the velocity v = c we should have√1 −
𝑣2

𝑐2 = 0, and for still greater

velocities the square-root becomes imaginary. 

“If, on the contrary, we had considered a meter-rod at rest in the x-axis with 
respect to K, then we should have found that the length of the rod as judged 

from K' would have been √1 −
𝑣2

𝑐2 ; this is quite in accordance with the principle 

of relativity which forms the basis of our considerations”  (Ibid). 

Thus, Einstein in 1916 also asserted that these artificial kinematic effects of length 

resulted from physical behavior, were physically shorter and literally real, and not 

39 Whereas, Einstein had previously failed in such attempt using only empirically invalid assumptions and 

fool’s logic  (Chapter 26).
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merely coordinate measurements, illusions and mathematical tricks that result from his 

spurious conventions for measuring. 

Many current relativists also construe Einstein’s coordinate measurements 

literally, and claim the following physical consequences for relativistic length 

measurements: 

“[A] body’s length is measured to be greatest when it is at rest relative to the 
observer.  When it moves with a velocity v relative to the observer its measured 

length is contracted in the direction of its motion by the factor√1 −
𝑣2

𝑐2 , whereas 

its dimensions perpendicular to the direction of motion are 
unaffected”40  (Resnick, 1968, p. 62). 

Later, in Chapter 28E, we will demonstrate that some of such followers of Einstein also 

deny that such relativistic consequences are actually physical.   

This leads us to ask the question:  If Length Contraction is not a physical or an 

empirical phenomenon, but only a mathematical illusion or trick, then what is its 

relevance for the real world or empirical physics?  Since the answer is none, we then 

ask:  why are physicists and mathematicians so eager to defend Length Contraction, or 

to find experimental results that might somehow tend to empirically confirm it?41 

Many relativists also attempt to prove the empirical validity of the above 

mathematical illusions and kinematical consequences with thought experiments.  For 

example, take Einstein’s famous longitudinal “light clock” thought experiment, which 

40 On the other hand, if the body and the stationary observer were moving relatively toward one another, 
then a priori the length of the moving body should be reciprocally perceived to be expanding in length  

(Figure 28.6, and compare to Figure 28.3). 
41 One reason is because it theoretically explains the M & M paradox.  Length Contraction is also 
theoretically useful in particle physics, quantum mechanics, quantum field theories, general relativity, 
cosmology, and many other relativistic disciplines and concepts.  What do all of these facts tell the reader 
about the empirical validity of these other relativistic disciplines?
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was described by Resnick (Figure 28.10), and which in reality is nothing more than an 

illustration of Fitzgerald’s, Lorentz’s and Einstein’s invalid absolute ether contraction of 

matter explanations for Michelson’s null results  (Chapter 15; Einstein, Relativity, pp. 58 

– 60; Resnick, 1968, p. 70 – 71; Cropper, pp. 211 – 213; Figure 16.3).

There are a multitude of problems and contradictions with this complicated 

“Michelsonesque” thought experiment, but all we need to address here are two of 

them.  The first problem is that an actual physical contraction of Michelson’s apparatus 

must be assumed in order for Michelson’s null results to be explained by any 

contraction theory.  Einstein’s coordinate appearance or illusion of a contraction will not 

do.  Similarly with the “light clock” thought experiment, the S observer must first 

assume (based on Special Relativity) that the rod is physically shortened to L in order 

for the light clock thought experiment to have any meaning.42  However, since the 

contraction of the rod is what the relativists are attempting to prove with their 

contracting light clock thought experiments, this invalid bootstrap logic is also circular. 

The second and most important reason why Einstein’s longitudinal light clock 

contraction of matter concept is totally empirically invalid is because the paradox of 

Michelson’s null results (which Einstein was attempting to explain with his contraction 

theory) actually resulted from several false premises.  For example, Michelson’s 

theoretically missing time interval and the theoretically greater distance for light to 

propagate in his apparatus’s direction of motion resulted from impossible 

42 This implied deduction of a length contraction only theoretically occurs because Fitzgerald, Lorentz and 

Einstein incorrectly asserted that this was the only possible explanation for the M & M null result  

(Einstein, Relativity, pp. 58 – 59). 
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measurements and physical displacements from stationary ether, which do not exist  

(Chapters 9 – 12 for a full explanation).  Once one fully understands the false premises, 

it becomes obvious that there never was a missing time interval or a greater distance for 

light to propagate within Michelson’s apparatus  (Figure 12.1).  Therefore, there never 

was a contraction of matter nor a dilation (slowing down of) time explanation needed to 

explain something that did not occur.43   

In a related thought experiment (Figure 28.11), Resnick also attempted to 

deduce Length Contraction directly from Time Dilation.  But this axiomatic circular 

bootstrap deduction of one dubious concept which is subject to proof (Length 

Contraction), by another dubious concept which is also subject to proof (Time Dilation), 

does not prove anything and cannot be very convincing.  In any event, the disproof of 

Einstein’s Length Contraction and Time Dilation ether explanations for the paradoxes of 

the M & M experiment are described and demonstrated in detail in Chapters 9 – 12. 

E. Einstein’s Mathematical Concept of Time Dilation

The concept of Time Dilation was first conceived by H. A. Lorentz in his April 

1904 treatise.  It was a mathematical consequence of Lorentz’s radical transformation 

equations  (Goldberg, pp. 99 – 100).  Theoretically, it asserted that:   

“[T]he rate at which clocks ran in inertial frames of reference would depend on 
the relative speed of the frames. 

“Lorentz swept these results aside as mathematical rather than physical.  They 
did not make sense within the framework in which he was operating; the 

43 We now know the real reasons for Michelson’s null results, and they have nothing to do with any 

distance contraction or time dilation  (Chapters 9 – 12).  For these reasons, Einstein’s longitudinal light 

clock thought experiment was also based on false premises. 
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framework of Galilean-Newtonian notions of time and space”  (Goldberg, p. 
100). 

Lorentz considered Time Dilation merely as an aid to calculation with no physical 

significance  (Ibid, p. 102; Chapter 16).  It is quite obvious to many people that Einstein 

in 1905 borrowed Lorentz’s Time Dilation concept for his own Special Theory, modified 

it to apply to relative motion rather than to absolute motion, and gave it a new physical 

interpretation. 

In 1905, Einstein theorized that time intervals could be precisely measured by 

two different methods.  If an observer with a clock walked from point A to point B, the 

time shown by the hands of his clock at point B minus the time shown by such hands at 

point A would determine the time interval of his journey.44  But what if such observer 

could not carry his clock with him?  No problem.  If he could synchronize the hands of 

his clock at point A with the hands of the clock at point B with light signals, then the 

time shown by the hands of the A clock when he began his journey minus the time 

shown by the hands of the B clock when he ended his journey would also precisely 

determine the time interval of his journey.  Both of these measurements of clock time 

were defined by Einstein as simultaneous with the events to be measured:  the 

observer’s departure from A and his arrival at B (Chapter 25). 

But what if such observer had to determine the time of an event that was distant 

from a clock that he trusted, so that no simultaneous clock time could determine the 

time of such event?  Say, for example, that Einstein tried to indirectly measure the 

44 Later this method of measuring a time interval with one clock was called a “proper time” measurement. 
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length of a uniformly moving vehicle (with a large clock mounted on it) as a function of 

time.  If he first determined the clock time of the coordinate where he saw the rear of 

the vehicle and plotted it on a graph, and then determined the clock time of the 

coordinate where he saw the front end of the vehicle and plotted it on the graph, the 

time delay of the coordinate measurement in such process would cause the measured 

time interval of such length to be distorted, vis. much greater than when the vehicle 

was measured with a rigid meter stick before it began to move.45  A naive person might 

even say that the clock mounted on the moving vehicle must be running slow and that 

such expanded time interval was an expansion of time, which could be interpreted as a 

slowing down of the duration of time  (Figure 28.1). 

In 1905, in Section 2 of his Special Theory, Einstein described a contrived thought 

experiment wherein he axiomatically arrived at his concept of the Relativity of 

Simultaneity (or time).  (Einstein, 1905d [Dover, 1952, pp. 41 – 42]; Chapter 26).  Then, 

after he derived his Lorentz transformations in Section 3, Einstein axiomatically applied 

these transformations to clocks situated in two inertial reference systems in Section 4 

and concluded that the coordinate time marked by the clock in the moving system 

(when viewed from the stationary coordinate system) is slow by 1 – √1 −
𝑣2

𝑐2  seconds46  

(Ibid, p. 49).   Section 4 of his 1905 Special Theory was entitled:  “Physical Meaning of 

the Equations Obtained in Respect to…Moving Clocks…”   

45 This imprecise method of measuring a time interval using two separated non-synchronized clocks was 

later called a “non-proper” measurement. 
46 Again, this artificial coordinate measurement of the duration of time was merely a result of Einstein’s 

time delayed coordinate measurements. 

653 Chapter Twenty-Eight



In his 1916 book, Relativity, Einstein gave much more explicit examples of his 

concepts of the Relativity of Simultaneity and Time Dilation.  Remember that in Chapter 

26, Einstein attempted to convince us with contrived examples and fool’s logic that the 

duration of time on a moving train was different than the duration of time on the 

stationary embankment.47   The interval of duration between ticks of a moving clock 

could then be interpreted to be longer in its direction of motion as measured by 

coordinates by a stationary observer on the embankment, than as “properly” measured 

by an observer who was traveling with the clock.  In other words, the expanded 

coordinate time interval on the moving train (as measured by the distant stationary 

observer) was interpreted to be a slower time with fewer ticks per second of distance 

traveled  (Figure 28.5).   

However, when scrutinized, these claimed phenomena, which he again called 

the “Relativity of Simultaneity” (or duration), turned out to be just easily explained 

paradoxes or verbal illusions.  In reality, they resulted from the changed position of such 

moving observer relative to such light events which occurred during the transmission of 

such light signals toward the observer; that is to say, during the distance/time interval 

delay of the light signal at c over such changed distances  (Figure 26.3).  Thus, Einstein 

failed in such attempt to convince us (based on obviously contrived examples and fool’s 

logic) that the duration of time had slowed down on the train because of its relative 

velocity.  In effect, he failed to convince us that time on the moving train was “velocity 

47 Einstein also claimed in 1916 that two simultaneous events (lightning flashes) were not perceived to be 

simultaneous by a relatively moving observer who was equally separated from such events when they 

occurred  (Chapter 26).

654 Chapter Twenty-Eight



dependent.” 

Nevertheless, Einstein used such obviously invalid concept of the Relativity of 

Simultaneity (i.e. that the moving train was “relative velocity dependent”) in order to 

rationalize his way to substituting the Lorentz transformation equations for time in 

place of the Galilean transformation equations for time  (Chapters 26 and 27).  Once in 

possession of the Lorentz transformations, Einstein no longer needed to logically 

rationalize or justify his Relativity of Simultaneity (duration of time) concept.  All that he 

then needed to do was to interpret the Lorentz transformations for time as applying to a 

moving clock.  When the Lorentz transformations for time (the time t' on a moving train 

divided by a number less than 1) was applied by Einstein to this situation, they 

automatically made the above scenario mathematically true.   

Einstein called this artificially produced mathematical concept…”Time Dilation.”  

Thus, Einstein succeeded in this mathematical attempt to arbitrarily make the duration 

of time appear to be slower on the relatively moving train than the duration of time on 

the stationary embankment, based solely upon his coordinate measurements, his 

mathematical manipulations, his illogical interpretations, and the Lorentz 

transformations for time. 

In 1916, Einstein stated that “we must be able to learn something about the 

physical behavior of …clocks [in motion]…from the equations of transformation…”  

(Einstein, Relativity, p. 41). 

“As judged [by coordinates] from K, the clock is moving with the velocity v ;…the 
time which elapses between two strokes of the clock is not one second, but 

1/√1 −
𝑣2

𝑐2  seconds, i.e. a somewhat larger time.  As a consequence of its 
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motion the clock [in K'] goes more slowly than when at rest”  (Ibid, p. 42). 

Thus, again as with the Contraction of Distance (length), Einstein asserted that these 

coordinate and kinematic effects of time were physical and real, and literally true, not 

merely coordinate illusions and mathematical tricks that result from his illogical 

conventions for measuring, his artificial interpretations, and the Lorentz transformations 

for time. 

Based on the Lorentz transformations, Einstein’s above interpretations, and 

Einstein’s derivation of “Time Dilation,” many current relativists (mathematicians and 

physicists) construe Einstein’s artificial and empirically invalid concept of Time Dilation 

literally and claim the following general consequences for Einstein’s time 

measurements. 

1. “A clock is measured to go at its fastest rate when it is at rest relative to the

observer.  When it moves with a velocity v relative to the observer, its rate is measured 

to have slowed down by a factor √1 −
𝑣2

𝑐2 ”
48  (Resnick, 1968, p. 63).  In other words, 

conjectures Resnick, “moving clocks run slow”49  (Ibid, p. 77).  On the other hand, if the 

clock and the observer were moving relatively toward one another, then a priori the 

time interval should reciprocally contract and the moving clock should be perceived to 

48 Resnick, of course, makes numerous dubious assumptions, illogical interpretations and algebraic 
manipulations in order to reach this conclusion.  Notice his qualifying reference of the word “measured.”  

“Measured” means Einstein’s ridiculous 1905 time-delayed method of measuring moving coordinates. 
49 Resnick asserted that “the phrase ‘moving clocks run slow’ means that a clock moving at a constant 
velocity relative to an inertial frame containing synchronized clocks will be found to run slow when timed 

by those clocks.  We compare one moving clock with two synchronized stationary clocks”  (Resnick, 1968, 

p. 77 – 78).  This artificial methodology and Einstein’s artificial measurements will always produce the

relativists’ desired result  (Chapters 25 and 26).
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be increasing its rate of ticks per second  (Figure 28.7 and compare with Figure 28.5). 

The relativists have also suggested highly contrived thought experiments as 

proof or experimental confirmation of the concept of “Time Dilation.”  For example, 

they cite a perpendicular application of Einstein’s “moving light clock” thought 

experiment (Figure 28.12), which in reality is nothing more than another illustration of 

false assumptions made during the 1887 M & M experiment, and its absolute ether 

frame interpretation  (Figures 9.5 and 10.1).  The conclusions in Figure 28.12 are 

absolute, artificial, contrived and empirically invalid for the reasons stated therein and 

in Chapters 9 – 12. 

2. “Although clocks in a moving frame all appear to go at the same slow rate

when observed from a stationary frame with respect to which the clocks move, the 

moving clocks appear to differ from one another in their readings by a phase constant 

which depends on their location, that is, they appear to be unsynchronized”  (Resnick, 

1968, p. 64).  In other words, moving clocks appear to be out of synchronization with 

each other  (Ibid).  Resnick concluded that: 

“[T]his is just another manifestation of the fact that two events that occur 
simultaneously in the S-frame are not, in general, measured to be simultaneous 
in the S'-frame, and vice versa”  (Ibid). 

Resnick asserted that the thought experiment illustrated in Figure 28.13 explains this 

theoretical phenomenon.  In fact, Figure 28.13 does not illustrate what Resnick 

concluded; it only illustrates what happens when observers change their positions 
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relative to a light event and relative to each other.50  Another real reason for the above 

so-called paradox was explained by D’Abro:  the Lorentz transformations cause 

simultaneity to be “disrupted”  (D’Abro, 1927, p. 162). 

Thus, we must again ask the question:  If such artificial kinematic results with 

respect to time were not valid based on contrived examples and simple logic when we 

were discussing Einstein’s Relativity of Simultaneity in Chapter 26, how could they 

suddenly become physically valid based on Einstein’s arbitrary kinematic definitions, 

based on his dubious mathematical conventions and interpretations, and by reason of 

application of the Lorentz transformations?  The answer is:  they could not and did not.  

Einstein’s distorted concepts of the Relativity of Simultaneity and of Time Dilation were 

always artificial, arbitrary, contrived, ad hoc and empirically invalid. 

Another question:  What is the theoretical magnitude of Einstein’s slowing down 

of the rate of time (duration)?  It is the same magnitude for time that Lorentz found in 

1904  (Chart 16.2B; Figure 16.3).  But Lorentz dismissed them as merely an artifact or 

mathematical “aid to calculation”  (Goldberg, p. 100).  In Einstein’s theory, this 

magnitude resulted from dividing the ether “true time” factor t + vx/c2 by the factor 

√1 −
𝑣2

𝑐2 .  Similarly, in Lorentz’s theory, it results in the new factor 1/√1 −
𝑣2

𝑐2  (Resnick, 

50 In Figure 28.13, it is asserted that A will assume that the light event occurred at an earlier time than A' 
and B', and that A' and B' will assume that the light event occurred at an earlier time than B.  So do the 

disagreements of such observers about the order of occurrence (causation) of the light event have any 

meaning as to when the light event actually occurred?  Of course not.  It is all a matter of the relative 

times of causation and observation at different relative positions.  The same results would occur if there 

was no relative motion and the various observers were stationary at their positions of observation.  To 

characterize the above disagreements as an example of the Relativity of Simultaneity is an affront to our 

intelligence  (Goldberg, pp. 115 – 116). 
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1968, pp. 63 – 65). 

When either Einstein’s factor or Lorentz’s factor for time is plotted on a graph, it 

results in an entirely different curve of magnitudes for “Time Dilation” (Figure 16.2B), 

than the curve of magnitudes for “Length Contraction  (Figures 16.2A and 28.15).  The 

two sets of magnitudes are not at all correlated, reciprocal, equivalent, or symmetrical  

(Resnick’s somewhat similar illustrations, Ibid, p. 65).  How can the Length Contraction 

of a body at velocity v be so different than the Time Dilation on the same body at the 

same relative velocity v?  Again, this dramatic inconsistency is a major internal 

contradiction for Einstein’s Special Theory  (Memo 28.14). 

It is obvious that all of the above contrived attempts by Einstein (using both logic 

and mathematics) to make the duration of time appear to vary on different reference 

frames depending upon their relative velocity was nothing more than an artificial 

attempt to justify his impossible second postulate for the absolutely constant velocity of 

light at c relative to any body in the Cosmos moving linearly at any velocity, all at the 

same instant.  In other words, to justify his confusion and false premise about Maxwell’s 

law for the transmission velocity of light at c in a vacuum, which we described in the 

Preamble. 

In this regard, recall that in early 1917, Einstein wrote the following: 

“The law of light propagation is the same, whether the sun or the projected body 
is chosen as the body of reference.  The same ray of light travels at 300,000 
kilometers per second relative to the sun and also relative to the body projected 
at 1,000 kilometers per second.  If this appears impossible, the reason is that the 
hypothesis of the absolute character of time is false.  One second of time as 
judged from the sun is not equal to one second of time as seen from the 
projected body…It turns out that one can define time relative to this body of 
reference such that the law of the propagation of light is obeyed relative to it”  
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(Einstein, early 1917, The Principle Ideas of the Theory of Relativity [Collected 
Papers of Albert Einstein, Vol. 7, pp. 4 – 5, Princeton University Press, New 
Jersey]).   

Thus, Einstein’s concepts of the Relativity of Simultaneity and Time Dilation were 

nothing more than his ad hoc attempts to redefine time relative to a body of reference 

such that his impossible law of the propagation of light is obeyed relative to it.51  Please 

re-read the Preamble at this juncture for a complete understanding of what was really 

going on. 

F. Einstein’s Clock or Twin Paradox

After Einstein described his concept of Time Dilation, he claimed that it resulted 

in a “peculiar consequence,” which has since been referred to as the “Clock Paradox.”  

“If at the points A and B of K there are stationary clocks which, viewed in the 
stationary system, are synchronous; and if the clock at A is moved with the 
velocity v along the line AB to B, then on its arrival at B the two clocks no longer 
synchronize, but the clock moved from A to B lags behind the other which has 
remained at B by ½tv2/c2…”  (Einstein, 1905d [Dover, 1952, p. 49]). 

For the last century, uncountable scientists, mathematicians and others have attempted 

to mathematically solve this so-called paradox, but to no avail.  Professor Dingle even 

dedicated an entire chapter in his 1972 book to its solution, but only ended with an 

unanswerable question52  (Dingle, 1972, pp. 185 – 201).   

It turns out that Einstein’s clock riddle is neither a paradox nor is it solvable 

51 Similarly, Einstein’s concepts of the Relativity of Distance and Length Contraction were little more than 
his ad hoc attempt to keep the changing distances between two inertial frames of reference 

mathematically consistent with his concept of Time Dilation. 
52 In 1913, von Laue described this paradoxical state of affairs, as follows:  “How could ‘purely kinematical 
considerations’ distinguish between a moving clock and one at rest”  (Miller, p. 246)?  Von Laue obviously 

believed that Special Relativity and “Time Dilation” were valid concepts. 
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based upon ordinary logic.  It is only a paradox or an insolvable riddle if one believes 

that “Time Dilation” (vis. that a clock’s rate depends upon its state of motion) is a real 

empirical phenomenon.   

Einstein’s clock riddle is not a paradox to the author, because it is based upon 

the application of the Lorentz transformations.53  Remember that Einstein equates 

simultaneity with clock synchronization:  “[E]very definition of clock synchronization is a 

definition of simultaneity, and vice versa” (Jammer, 2006, p. 120), and that D’Abro told 

us:  [T]he Lorentz transformations cause simultaneity to be disrupted  (D’Abro, 1927, p. 

162).  Ergo, the Lorentz transformations also cause clock synchronization to be 

disrupted.  This is the simple answer.   

Nor is such riddle logically solvable, because (as we have demonstrated) 

Relativistic Kinematics and Time Dilation are ad hoc, artificial, arbitrary, internally 

inconsistent and contradictory concepts.  In other words, they are illogical, empirically 

invalid and totally meaningless.  How can a riddle be logically solvable with meaningless 

and illogical concepts? 

A relativistic explanation might go something like the following.  When clock A 

begins to move at velocity v from A to B, it becomes a moving inertial system with 

respect to B.  Therefore, according to Special Relativity, B may apply the Lorentz 

transformation for time to it, which algebraically makes the duration of clock A’s ticks 

slow down with respect to B.  Thus, when clock A reaches point B, the hands of clock A 

53 Sklar asserts that the “clock paradox” is “not a paradox at all…but simply a surprising result of 

the theory”  (Sklar, p. 267).
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do not mathematically or physically synchronize with the hands of clock B.  But who 

cares?  Such an explanation is also meaningless because Special Relativity is 

meaningless.   

Einstein also conjectured that the same result occurs where clock A moves in a 

continuous closed curve back to point A  (Einstein, 1905d [Dover, 1952, p. 49]).   

“Thence we conclude that a balance-clock at the equator must go more slowly, 
by a very small amount, than a precisely similar clock situated at one of the 
poles under otherwise identical condition”54  (Ibid, pp. 49 – 50). 

This variation of Einstein’s Clock Paradox is often called the “Twin Paradox,” where 

clocks are replaced by identical human twins.  One identical twin leaves the Earth on a 

long high-speed circular trip, but a priori he returns to Earth visibly younger than his 

stay-at-home twin due to Time Dilation.55  This so-called paradox suffers from the same 

theoretical problems and defects as the Clock Paradox.  Nevertheless, atomic clocks 

have repeatedly been carried by eager relativists on jets and satellites around the Earth 

in order to test Einstein’s concept of “Time Dilation”  (Chapter 38).   

G. Conclusions Concerning Relativistic Kinematics

What was the empirical basis for Einstein’s new kinematics?  There was no 

empirical basis, whatsoever.  It could be said that Einstein’s new kinematics was the 

indirect consequence of all of his ad hoc relativistic concepts that preceded it.  Einstein’s 

54 If this conjecture actually occurs it must happen because of gravity, acceleration, altitude, centrifugal 
motion, a vacuum or some other empirical reason; not because of relative velocity or Time Dilation  ( 

Chapter 38). 
55 In 1911, Einstein explained this phenomenon for the traveling twin’s asymmetric aging, “The lengthy 
time of the journey was a mere instant, provided the motion [was]…approximately the speed of light”  ( 

Miller, p. 248).  Harrison claims that the “twin paradox” is explained by a Spacetime diagram  ( Figure 

33.4B).
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concepts of Relativistic Kinematics were not even a direct mathematical consequence of 

his Lorentz transformations, because such transformations took a good deal of invalid 

assumptions, mathematical manipulation and imaginative interpretation by Einstein in 

order to construct them.  Einstein even had choices between several different dubious 

combinations of manipulations and interpretations; therefore his final choice was 

completely arbitrary and ad hoc. 

Einstein repeatedly stated, asserted, claimed or implied that his twin concepts of 

the Relativity of Simultaneity (time intervals) and the Relativity of Distance (length) were 

physical concepts with physical and empirical implications  (Chapter 26).  As we have 

already demonstrated in this chapter, he also repeatedly stated, claimed or implied that 

his mathematical kinematic concepts of “Length Contraction” and “Time Dilation” were 

physically real and had empirical implications.  Einstein needed this physical and 

empirical connotation in order to attempt to explain and justify:  1) the baffling M & M 

null results with a physical contraction of the longitudinal arm of Michelson’s apparatus 

(Einstein, Relativity, pp. 58 – 59);  2) his impossible second postulate where he claimed 

an absolutely invariant velocity for light at c relative to everything;  3) his explanation of 

the paradoxical results of the 1851 Fizeau experiment (Ibid, pp. 43 – 46); and  4) many 

other mysterious physical phenomena and relationships.  Most of Einstein’s relativistic 

followers seem to believe that such ad hoc kinematic concepts are indeed physically 

real, as evidenced by the many so-called “experimental confirmations” of Special 

Relativity and his relativistic kinematics, which are described in Chapters 36, 37 and 38 

of this treatise. 
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On the other hand, some relativists now acknowledge that all of Einstein’s 

bizarre kinematic concepts (including Length Contraction and Time Dilation) are only 

mathematical consequences, by-products, illusions, artifacts, or effects caused by the 

methods that Einstein used to measure space, time and motion.  For example:  they are 

not statements “about the physical nature of clocks” or rods  (Goldberg, p. 120).  “The 

contraction is only a consequence of our way of regarding things and is not a change of 

a physical reality” (Born, p. 254).   “No actual shrinkage [of the rod] is implied, [there is] 

merely a difference in measured results” (Resnick, 1992, p. 472).  Resnick goes on to 

explain in detail: 

“Like time dilation, length contraction is an effect [of measurement] that holds 
for all observers in relative motion.  Questions such as ‘Does a moving measuring 
rod really shrink?’ have meaning only in the sense that they refer to 
measurements by observers in relative motion.  The essence of relativity is that 
results of measurements of length and time are subject to the state of motion of 
the observer relative to the event being measured and refer only to 
measurements by a particular observer in a particular frame of reference.  If 
different observers were to bring the rod to rest in their individual inertial 
frames, each would measure the same value for the length of the rod.  In this 
respect, special relativity is a theory of measurement that simply says ‘motion 
affects measurement’”56  (Resnick, 1992, p. 480). 

If this is all that Special Relativity is, then what is all the fuss about?  Why are so 

many books written which laboriously try to explain it in physical and empirical terms to 

baffled readers, including scientists?  Why are rockets launched into space with 

expensive experiments intended to physically prove its concepts (i.e. that moving clocks 

run slow)?  Why is it taught to college physics students as if it had any real substance or 

56 But, again, remember that Einstein’s theory of measurement is artificial and ridiculous, because it 

depends upon the 1905 time delay of a human observer trying to measure moving coordinates with the 

laborious and imprecise hand and eye method. 
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physical meaning?  Why is Einstein idolized as a great genius for having concocted it? 

Einstein’s concepts of varying kinematics, varying magnitudes, and varying 

measurements in different reference frames depending upon relative velocity even 

appear to contradict his postulate of relativity:  the invariance of physical laws in 

different reference frames.  Surely the duration of time in the Cosmos and the distance 

between two moving bodies of reference are laws of nature.  Yet Einstein, in his Special 

Theory, claimed that the magnitude of both of these phenomena were relative velocity 

dependent, and dependent upon the body of reference chosen  (Einstein, Relativity, p. 

60).  If they are relative velocity dependent, and dependent upon the body of reference 

chosen, then this violates Einstein’s own first postulate:  the Principle of Relativity.  In 

1917, Einstein defined the Principle of Relativity as follows:  the laws of nature are 

independent of the state of motion of the body of reference”  (Einstein, 1917a).  Does 

any of this make any sense? 

In Einstein’s Special Theory, kinematic coordinate measurements of an object in 

one frame are simultaneous, proper, non-distorted (geometrical) and symmetrical, 

whereas kinematic coordinate measurements of the same object in the other frame are 

non-simultaneous, non-proper, distorted (kinematical, contracted or dilated), and 

asymmetrical.  In other words, Einstein’s laws of physical measurement are frame or 

velocity dependent.  They are not invariant in different reference frames.  Similarly, the 

magnitudes of contraction and dilation vary differently and dramatically for the same 

object in the same reference frame relative to different frames of reference, depending 

upon an arbitrary choice of reference frame by the observer  (Einstein, Relativity, p. 
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60; Figure 28.15).  Again, does any of this inconsistent chaos make any sense?  

The simple and logical classical laws of kinematics and mechanics, which (prior to 

Special Relativity) were invariant, intuitive and symmetrical, are now chaotic relativistic 

laws…and for what purpose?  So that space and time measurements can be claimed to 

be consistent and mathematically compatible with Einstein’s artificial and impossible 

velocity of light at c relative to any body of reference  (D’Abro, 1927, 1950, p. 162, the 

Preamble, and Chapter 21).  Restated by Cantrell: 

“Over time the second postulate has been reinterpreted to mean that all 
observers, regardless of their own velocity, see light propagating always at the 
same speed (in vacuum).  [Coordinate] lengths shorten and time slows so that 
the computed velocity (i.e., length [distance] divided by time) is always constant. 
The paradoxes and problems created by this clever little trick are endless”   
(Special Relativity at www.infinite-energy.com/iemagazine/issue59). 

The ad hoc and impossible relativistic end does not justify its artificial, ad hoc, disruptive 

and chaotic relativistic means. 
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Frame 1 Frame 2

A. An observer on a railway embankment physically measures the length of a rod
situated in a stationary railway carriage with a rigid meter stick to be L meters.

L meters

rod

B. To visually measure the length of a moving rod (L) with coordinates, the
observer  must simultaneously determine the positions and times (coordinates)
of its front end and its rear end. If these coordinate determinations are not
simultaneous, the coordinate measurement will not be the true length of the rod.

“Let us first realize that to measure the length of an object we must make a simultaneous 
determination of the coordinates of the ends of the object.  It does no good to measure the 
coordinate of one end of a moving object at one time and the coordinate of the other end at a 
different time.”  (Resnick, 1992, p. 480)

Figure 28.1  Simultaneous Measurement of Length and Time
Coordinates for Both Ends of a Rod

Partial Source:  Resnick, 1992, p. 480 



Assume that a train is moving uniformly along a rectilinear track at velocity v1. Man (A) on the embankment observes a woman 
on the train close the train’s rear door (event 1) and then begin to walk (or translate) toward the engineer at uniform velocity v2. 
An interval of time (t) then passes during a distance traveled (vt) by the train. As the train passes another man (B), he observes 
the woman on the train arrive at the engineer’s door and open it (event 2).

In these scenarios, we have three different reference frames (coordinate systems) and four different time measurements.  The 
reference frames are the  coordinate system of man A and man B (the Earth), the coordinate system of the walking woman, and 
the coordinate system of the train (S'). Man B measures events (1) and (2) different coordinate times than either man A or the 
woman because their clocks are not synchronized. 

The time measurements of events 1 and 2 by man A and man B are both non-proper Special Relativity measurements, because 
they are measured with two clocks and neither clock is stationary with respect to the frame of the moving woman or the frame 
of the train. Therefore, Einstein would say that a Lorentz  transformation equation is necessary to relate their coordinate  and 
clock measurements with the measurements by the woman and the engineer on the train.

On the other hand, event (1) and event (2) both occurred at the position of the woman (her frame and coordinate system) and 
her clock, so that her clock measurements of such events with one clock that is stationary in her frame, are proper. Also, any 
coordinate measurements of such events by the engineer on the train are proper, because they are all relatively stationary on 
the frame of the train.  Thus, no Lorentz transformation equation is necessary to relate such clock or coordinate measurements 
for the position or time of such events on the train. 

Figure 28.2  Einstein’s Proper and Non-Proper Measurements
Partial Sources:  French, p. 106; Goldberg, pp. 77 - 78
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Einstein stated:  “I place a metre-rod in the x'-axis of K' in such a manner that one end (the beginning) 
coincides with the point x' = 0, whilst the other end (the end of the rod) coincides with the point x' = 1.” 
(Einstein, Relativity, p. 40) As judged in System K', a relatively stationary rod in K' measures 1 metre, 
because the observer S' in K' can physically make a ‘proper length’ measurement with a meter stick. 

However, as judged from distant system K, the same rod (moving at v relatively to K) measures a 
different coordinate distance,  because the observer in K cannot simultaneously measure both ends 
of the moving rod.

Einstein then asked the question:  What is the length of the metre rod in System K' as judged from 
System K?  His answer was as follows:

“we need only ask where the beginning of the rod and the end of the rod lie with respect to K at a 
particular time t of the system K. By means of the first equation of the Lorentz transformation the values 
of these two points at the time t = 0 can be shown to be

x (the beginning of the rod) = 0√1 - v2/c2

x (end of rod) = 1.√1 - v2/c2,

the distance between the points being √1 - v2/c2. But the metre-rod is moving with the velocity v relative 
to K. It therefore follows that the length of a rigid metre-rod moving in the direction of its length with a 
velocity v is √1 - v2/c2 of a metre. The rigid rod is thus shorter when in motion than when at rest, and 
the more quickly it is moving, the shorter is the rod.” (Einstein, Relativity, pp. 40 - 41) 

The above judgments and measurements would not have occurred with the Galilean 
transformations for distance. (Ibid, p. 41) They only occurred in the above scenario because 
Einstein MULTIPLIED the Lorentz contraction factor √1 - v2/c2 times 1. 

If Einstein had arbitrarily applied a different mathematical methodology (vis. division) to the length of 
the rod he would have mathematically arrived at an expansion of length in K' as judged from K. (see 
Figure 28.8)

Figure 28.3  Einstein’s Arbitrary Strategy, Interpretation and

L = 1.√1 - v2/c2 of a metre

the contraction

Mathematical Method for How the Lorentz 
Transformations for Distance Can Produce a 
Contraction of Matter

Source:  Einstein, Relativity, pp. 40 - 41

metre rod in K' as judged from K



Figure 28.4  Coordinate Measurement of Length and Time Can 
Also Arbitrarily Depend upon Choice, Interpretation 
and Mathematics

t = 0 t = 1

F = front (beginning end) of rod
R = rear end of rod
m = coordinate mark

If one arbitrarily chooses to mark the R1 
coordinate first at t=0, and then the F2 
coordinate at t=1, one will  measure a 
coordinate contraction of the rod.* (see 
Fig. 28.4A)

One could then interpret this shorter 
distance interval to mean that time was 
speeding up on the rod, because there 
would be two ticks of the clock during a 
shorter interval. But this result would not 
have advanced Einstein’s agenda.

Therefore, Einstein strategically chose 
to mark the F1 coordinate first at t=0, and 
then the R2 coordinate at t=1, which 
measured a coordinate expansion of 
the rod.**  (see Fig. 28.4B)

Einstein could then interpret this longer 
distance interval to mean that time was 
slowing down on the rod, because there 
would be two ticks of the clock during a 
longer distance/time interval.  This is 
what Einstein did.  (see Figure 28.5)

*However, to remain consistent, Einstein would 
have had to use the same procedure with time, 
which would have produced a contraction of time.

** No problem, this theoretical expansion could be 
turned into a contraction with multiplication.  (see 
Fig. 28.3)
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Figure 28.5  Einstein’s Arbitrary Strategy, Interpretation and 
Mathematical Method for How the Lorentz 
Transformations Could Produce an Expansion 
(Slowing Down) of Time

Partial Source:  Einstein, Relativity, pp. 41 - 42

Einstein stated:  “Let us now consider a seconds clock which is permanently situated at  the origin (x' 
= 0) of K'.  t' = 0 and t' = 1 are two successive ticks of this clock.” (Einstein, Relativity, pp. 41 - 42)  As 
judged from K' one tick of the relatively stationary clock measures 1 second, because the observer in 
K' makes a proper  judgment of time from one relatively stationary clock.

However, as judged from distant system K, one tick of the same clock (moving at v relatively to K) takes 
a longer time interval to occur, because it is moving at v relative to K.

Question:  What is the duration of one second in System K' as judged from System K?  Einstein 
answered: “As judged from K, the first and fourth equations of the Lorentz transformations gives for 
these two ticks of the clock in K': 

t = 0 and t = 1/√1 - v2/c2.

“As judged from K, the clock is moving with the velocity v;...the time interval which elapses between 
two strokes of the clock is not one second, but 1/√1 - v2/c2 seconds, i.e. a somewhat larger time.  As a 
consequence of its motion the clock [in K'] goes more slowly than when at rest.”  (Einstein, Relativity, 
p. 42)

Einstein interpreted a ‘larger time’ as meaning that the moving clock in K' is going more slowly (less 
ticks per second) as judged from K. (Ibid) These judgments in K assume and depend upon the validity 
of the Lorentz transformations for time and the above interpretations.

The above judgments and measurements only occurred in the above scenarios because of 
Einstein’s dubious interpretations and because Einstein DIVIDED the Lorentz contraction factor 
√1 - v2/c2  into 1.

If Einstein had arbitrarily applied a different mathematical methodology (vis. multiplication) to the 
duration of one second, he would have mathematically arrived at a contraction of time in K' as judged 
from K.  (see Figure 28.9)
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Einstein could have stated:  “I place a metre-rod in the x'-axis of K' in such a manner that one end (the 
beginning) coincides with the point x' = 0, whilst the other end (the end of the rod) coincides with the 
point x' = 1.” (Einstein, Relativity, p. 40) As judged in System K', a relatively stationary rod in K' 
measures 1 metre, because the observer S' in K' can physically make a ‘proper length’ measurement 
with a meter stick. 

However, as judged from distant K, the same rod (moving at v relatively to K) measures a different 
coordinate distance,  because the observer in K cannot simultaneously measure both ends of the rod.

Because the metre rod was now moving toward the observer in the stationary system K, Einstein 
should apply a different and reciprocal mathematical methodology (vis. division) to the length of the 
rod so as to arrive  at an expansion of length in K' as judged from K.

Einstein then could have asked the question:  What is the length of the metre rod in System K' as 
judged from System K?  His answer would have been  as follows:

“we need only ask where the beginning of the rod and the end of the rod lie with respect to K at a 
particular time t of the system K. By means of the first equation of the Lorentz transformation the values 
of these two points at the time t = 0 can be shown to be

x (the beginning of the rod) = 0/√1 - v2/c2

x (end of rod) = 1/√1 - v2/c2,

the distance between the points being 1/√1 - v2/c2. But the metre-rod is moving with the velocity v 
relative to K. It therefore follows that the length of a rigid metre-rod moving in the direction of its length 
with a velocity v is 1/√1 - v2/c2 of a metre. The rigid rod is thus longer when in motion than when at 
rest, and the more quickly it is moving, the longer is the rod.” (see Einstein, Relativity, pp. 40 - 41) 

The above judgments and measurements only occurred in the above scenario because Einstein might 
have DIVIDED 1 by the Lorentz contraction factor √1 - v2/c2. 

Figure 28.6  Einstein’s Possible Reciprocal Interpretation and
Mathematical Method (Distance) for How the 
Lorentz Transformations for Distance Could          
Produce an Expansion of Matter Where the  
Two Frames Are Approaching Each Other

Source:  Einstein, Relativity, pp. 40 - 41

L = 1/√1 - v2/c2 of a metre

the expansion

metre rod in K' as judged from K

[Note:  Changes from with Figure 28.3 are shown in Bold.]



Figure 28.7  Einstein’s Possible Reciprocal Interpretation and 
Mathematical Method (Multiplication) for How the 
Lorentz Transformations Could Produce a Contraction 
(Speeding Up) of Duration When Two Frames Are 
Approaching Each Other

Partial Source:  Einstein, Relativity, pp. 41 - 42

Einstein could have stated:  “Let us now consider a seconds clock which is permanently situated at  the 
origin (x' = 0) of K'.  t' = 0 and t' = 1 are two successive ticks of this clock” (Einstein, Relativity, pp. 41 - 
42).  As judged from K' one tick of the relatively stationary clock measures 1 second, because the 
observer in K' makes a proper  judgment of time from one relatively stationary clock.

However, as judged by coordinates from distant system K, one tick of the same clock (moving at v 
relatively to K) takes a shorter time interval to occur, because it is moving at v relative to K.

Because the clock in K' was now moving toward the stationary System K, Einstein should apply a 
different and reciprocal mathematical methodology (vis. multiplication) to the duration of one second 
so as to arrive at a contraction of time in K' as judged by coordinates from K.

Question:  What is the duration of one second in System K' as judged by coordinates from System K? 
Einstein could have answered: “As judged from K, the first and fourth equations of the Lorentz 
transformations gives for these two ticks of the clock in K': 

t = 0 and t = 1.√1 - v2/c2.

“As judged from K, the clock is moving with the velocity v;...the [coordinate] time interval which elapses 
between two strokes of the clock is not one second, but 1.√1 - v2/c2 seconds, i.e. a somewhat smaller 
time.  As a consequence of its motion the clock [in K'] goes more rapidly than when at rest”  (Einstein, 
Relativity, p. 42).

Einstein could have interpreted a “smaller time” as meaning that the moving clock in K' is going more 
rapidly (more ticks per second) as judged from K (Ibid). 

The above judgments and measurements only occurred in the above scenarios because of Einstein’s 
coordinate measurements and interpretations and because Einstein might have MULTIPLIED the 
Lorentz contraction factor √1 - v2/c2  by 1. 
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   metre rod in K' = 1/√1 - v2/c2 
of a metre in K

Figure 28.8  If Einstein Had Simply Reversed His Mathematical
Methodology and His Interpretations for Length 
and Time, There Would Have Been an Expansion
of Length

Partial Source:  Einstein, Relativity, pp. 41 - 42

[Note:  The following words and algebraic factors in bold are changes to Einstein’s 
derivation for the Expansion of Time.  Compare with Figures 28.3 and 28.5.]

Einstein might just as well have stated:  “Let us now consider a metre-rod which is 
permanently situated at  the origin (x' = 0) of K'.  x' = 0 and x' = 1 are two ends of this rod” 
(Einstein, Relativity, pp. 41 - 42).  

Einstein might then ask the question:  What is the length of one metre in system K' as judged 
from system K?  

Einstein would have answered: “As judged from K, the first equation of the Lorentz 
transformations gives for these two points on the rod: 

x (the beginning point of the rod) = 0/√1 - v2/c2

x (end of rod) = 1/√1 - v2/c2.

“As judged from K, the rod is moving with the velocity v;...the distance interval which occurs 
between two ends of the rod is not one metre, but 1/√1 - v2/c2 metres, i.e. a somewhat larger 
distance.   As a consequence of its motion the rod becomes longer than when at rest” 
(Einstein, Relativity, p. 42).
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Figure 28.9  If Einstein Had Simply Switched His Mathematical
Methodology and Interpretations for Length and Time, 
There Would Have Been a Contraction of Time 

Partial Source:  Einstein, Relativity, pp. 40 - 41

Einstein might just as well have stated:  “I place a clock in the x'-axis of K' in such a manner 
that the second hand coincides with the tick t' = 0, whilst one second later the secondhand 
coincides with the tick t' = 1.”  (Einstein, Relativity, p. 40)   

Einstein might then ask the question:  What is the duration of a second in System K' as 
judged from System K?  

Einstein’s answer would be as follows: “we need only ask where the beginning of the tick and 
the end of the tick occur with respect to K at a particular time t of the system K. By means 
of the first and fourth equations of the Lorentz transformation the values of these two ticks 
can be shown to be

t (the beginning of the tick) = 0√1 - v2/c2

t (end of tick) = 1.√1 - v2/c2,

the duration between the ticks being √1 - v2/c2. But the clock is moving with the velocity v 
relative to K. It therefore follows that the duration of a tick moving in the direction of the clock 
with a velocity v is √1 - v2/c2 of a second. The duration of a second is thus shorter when the 
clock is in motion than when at rest, and the more quickly it is moving, the shorter is the 
duration.”  (Einstein, Relativity, pp. 40 - 41)  
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Figure 28.10  Einstein’s ‘Moving Light Clock’ Attempted Proof 
for His Contraction of Length Concept
Partial Source:  Resnick, 1968, pp. 70 - 71

This thought experiment depicts Fitzgerald’s, Lorentz’s and Einstein’s ether contraction 
explanations of Michelson’s experiments and their paradoxes.  Figure 28.10B depicts the 
uncontracted rod at rest in the ether.  (see Figure 9.2 which depicts what theoretically occurs 
in an ether frame) Figure 28.10A depicts Fitzgerald’s, Lorentz’s and Einstein’s contraction 
explanation of Michelson’s experimental paradoxes.  (also see Figure 16.3 )

In Figure 28.10B, a rigid rod, relatively at rest in inertial frame S', is physically measured by an 
observer traveling with the rod to have a rest length L' of 1 meter.  The S' observer measures 
the time interval for a light ray to propagate the length of the rod to mirror M and reflect back 
again, as 2L'/c.  This is a proper time interval, because the light event originates and terminates 
at the same place and is measured by one relatively stationary clock.

During the time interval that the light ray propagates to and fro in S', frame S' is viewed by the 
distant observer in S to move to the right at relative velocity v.  (Figure 28.10B)  As measured 
from S, the light ray must propagate not only the distance L of the rod, but also the increased 
distance (d) that the mirror M and the sensor (s) have moved (displaced from stationary ether) 
to the right during such time interval.  Based on the null result of the M & M experiment, S 
assumes that the rod must be contracted by the factor √1 - v2/c2 in the direction of its motion.

Also, the time interval for this passage of the light ray  must be measured by S with a clock in 
two different positions, because the origin and termination of the light event occurred at two 
different places.  This is a non-proper time interval measurement.  The relativistic relation 
between proper and non-proper time measurements of the same event is Δt' = Δt√1 - v2/c2 (a 
Time Dilation).  Therefore, the length of the rod measured by S cannot be L' but rather must 
be L = L'√1 - v2/c2.  Based on the above false and circular logic, the length of the rod as measured 
by S has contracted.  [Note: This is a very complicated and contrived thought experiment.]  Its 
real solution is described in Chapter 12.
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Figure 28.11  Deduction of Length Contraction Directly from Time Dilation, Showing 
“that length contraction is a necessary consequence of time dilation”.  

Observer S' moves through the railway station at v, and observer S is at rest in the station.  Question:  What is the length of 
the station’s platform from A to B as a function of time?  Using two stationary clocks A and B, S measures the time interval 
Δt for S' to cover the distance from A to B and claims that this distance is L/v'.  This, of course, is a non-proper time interval, 
because it was measured at two different places with two different clocks.

On the other hand, S' measures the platform moving past her in the opposite direction and measures events A and B with 
one clock at the same place in her S' frame.  This is a proper time interval measurement (Δt').

Because Einstein axiomatically  found Δt' to be related to Δt by √1 - v2/c2 in Figure 28.5 (a Dilation of Time), and because 
there is a Dilation of Time in a light clock experiment in Figure 28.12B to follow, Resnick arbitrarily determined that  the length 
of the platform for S must be L = L'√1 - v2/c2 (a Contraction of Length).  (see Resnick, 1968, pp. 69 - 70)  All of these conclusions 
are empirically invalid, and so are the concepts of Length Contraction and Time Dilation.  
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Source:  Resnick, 1968, pp. 69 - 70
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Inertial Frames S' and S Partial Source:  Resnick, 1968, pp. 67 - 69

In Figure A,  passenger P on the moving carriage S' turns her flashlight F on  when the hand of her clock 
is pointing to zero (0).  The light ray (a) as measured by P propagates transversely to the motion of the 
carriage and reflects back along path (b) to F.  It is received at F when the hand of P’s clock is pointing 
to one(1).  The ‘proper time interval’ for the double passage of the light ray is ab and it was measured 
by one clock because the event (departure and arrival of the light ray) occurred at the same place (F) in 
the S' frame.

On the other hand, a stationary observer O on the stationary embankment Frame S sees the S' frame 
move to the right during this same time interval.  He measures the time interval for such light propagation 
on two stationary clocks, one clock at the position F1 where the event began (light is turned on) and the 
other clock where the event ended (arrival of the light at position F2).  This is a non-proper time interval 
measurement.  The S observer sees the light ray follow an oblique path (F1, m, F2) and measures this 
distance to be greater than ab in Figure A.  Because of Einstein’s second postulate, the propagation 
speed of light is c as measured in both frames.  Therefore S measures more time to elapse over a greater 
distance for the same event than does S'.  S concludes that the S' clock runs slow.  (Resnick, 1968, pp. 
67 - 69)

The problems with this “comparison” are numerous.  S does not ‘see’ the flashlight in two different 
positions relative to the mirror.  S does not ‘see’ nor measure the oblique propagation of the light ray, 
because a priori light does not have horizontal inertia.  (see Figure 9.5)  Figure 28.12A actually depicts 
the path of the light ray in Michelson’s apparatus which is at rest in the ether.  (see Figures 9.1A and 
9.2A)  On the other hand, Figure 28.12B actually depicts Michelson’s false assumption of the path of the 
light ray in his apparatus when it was theoretically moving at v relative to the stationary ether.  (see Figures 
9.5 and 9.6)  For all of the reasons set forth in Chapters 9 - 12, the above ether scenario could not 
occur.

Figure 28.12  Einstein’s Perpendicular Moving ‘Light Clock’ Proof for, and 
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Figure 28.13  So-called Relativistic Proof That Two 
Synchronized Clocks in One Reference Frame Are Not 
Synchronized with Respect to the Other Frame

Partial Source:  Resnick, 1968, pp. 71 - 74

Distance L'
A' B'*S'
A BS

A' B'S'

v

*
A BS v

A' B'S' *
A BS v

A' B'S' *
A BS v

tA = 0

tB = 0

tB = 0

Two clocks and observers, A' & B', are separated by distance L' in the S' frame and two clocks 
and observers A & B are separated by distance L in the S frame.  Both frames are coincident 
(at the same position).  A light flash occurs at the midpoint of S' and its light wavefront begins 
to expand in all directions at velocity c.  All observers were pre-told to set their clocks to t = 0 
when a light flash reaches them.

At the instant of the flash, frame S moves to the right at velocity v. Observer A intercepts an 
expanding light wavefront first and sets his clock at tA = 0. Thereafter observers A' and B' receive 
the expanding light wavefront and set their respective clocks at tAB = 0.  Finally, B receives the 
expanding light wave front and sets his clock at tB= 0.

According to Resnick and the relativists, the observer A  perceives clocks at A' and B'  “to run 
slow by the factor √1 - v2/c2” (Resnick, 1968, p. 73), because they receive the wavefront after 
A. “Here again we see the relativity of simultaneity...moving clocks run slow.” (Ibid) Therefore,
even though all clocks were synchronized by the same process, from the view point of
observers on S “two clocks, which are synchronized and separated in one inertial frame, are
observed to be out of synchronism from another inertial frame.”  (Ibid, p. 66)

However, the relativists are again asking us to accept fool’s logic.  The only reason for A’s 
conclusions are that A has moved to a new position which is closer to the flash when A receives 
its expanding wavefront.  On the other hand, B has moved to a new position which is farther 
from the flash when B receives its expanding wavefront.  Should B then conclude that both A' 
and B' moving clocks are running faster on S'?  How can synchronized clocks on S' be running 
both slower and faster as perceived from S?  We have just answered these silly questions.

light flash & light wavefront

expanding lightwave 
front



MEMO 28.14   
SOME CONTRADICTIONS BETWEEN LENGTH CONTRACTION, 

TIME DILATION AND RELATIVISTIC MASS 

1. How can a 20% coordinate contraction of matter and a 1.25% coordinate dilation

of time at the same relative velocity (60% of c) result in a consistent algebraic co-variant 

measurement of coordinate magnitudes for a single moving rod with respect to two 

different reference frames?  (Figures 16.2A and 28.15)  They cannot.  Remember that the 

coordinate measurements of a moving rod must be its spatial coordinates together with its 

time coordinates.  (Chapter 26)  What is the reason for this contradiction?  Such asymmetric 

magnitudes for the same rod at the same velocity are also completely non-reciprocal. 

2. According to Special Relativity and the Lorentz transformations, when a meter

rod has a relative velocity of 99.9999% of c, it contracts to only 0.000019% of its rest length, 

but its mass increases by 2,236 times.  (Charts 15.4D, 16.3, 31.1, and Figures 16.2 and 31.2)  

How can a 99.9999% contracted rod (a point or a two dimensional object) have 2,236 times 

its original mass?  How can a rod with zero length have an infinite mass and exist during a 

zero time interval? 

3. When the Lorentz transformations were applied to light propagating at velocity c

en vacuo, the algebraic result appeared to be co-variant (the same magnitude of c), 

symmetrical and reciprocal between two reference frames, because a priori non-material 

light and a non-material vacuum cannot contract or dilate, and the velocity of light at c was 

mathematically absolutely constant with respect to everything.  Also, there were no 

artificial interpretations necessary for such application. 

What happens if the Lorentz transformations are applied to the velocity of a light ray 

propagating through glass between two reference frames?  The velocity of light through the 

material medium of glass is about 60% of c.  Would this mean that the coordinate distance 

of such propagation through the material medium of glass should be contracted by 20% and 

that the coordinate time interval of such propagation should be dilated (slowed down) by 

1.25%?  Why not?  This should logically follow from Einstein’s Special Theory.  (Figure 16.2)  

In any case, such asymmetric coordinate magnitudes would not theoretically allow such 



light ray to be algebraically symmetrical, reciprocal and co-variant with respect to such two 

inertial reference frames. 
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Figure 28.15  The Inconsistency of Length Contraction and
Time Dilation
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Einstein’s curve A for magnitudes of Length Contraction are entirely different than his curve 
B for the magnitudes of Time Dilation.  They are not at all correlated, reciprocal, equivalent 
or symmetrical for the same body at the same relative velocity.  Also see Figure 16.2, and 
compare with Resnick’s quite different diagrams.  (see Resnick, 1968, p. 65)
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Chapter 29 

THE RELATIVISTIC COMPOSITION OF VELOCITIES 

From the Lorentz transformation equations, Einstein derived a relativistic formula 
for the kinematic addition of two velocities in the same direction, which 
algebraically never could exceed the velocity c.  Einstein claimed that this formula 
mathematically confirmed his second postulate concerning the constant 
propagation velocity of light at c in every inertial frame.  Later he claimed that 
the 1851 Experiment of Fizeau empirically confirmed the validity of this formula.  
But it turns out that neither claim is correct.   

A. Einstein’s Relativistic Formulas for Composition of Velocities

In Section 5 of his Special Theory, entitled “The Composition of Velocities,” 

Einstein claimed to have derived from his two fundamental postulates, with the help of 

his Lorentz transformation equations, a new addition of velocities law for the 

transformation if velocity components in inertial systems S and S'.1  In his 1905 Special 

Theory, Einstein only considered the relativistic transformation of velocities parallel to 

the direction of relative motion v of S and S' in the x – x' direction2  (Resnick, 1968, p. 

82). 

First, Einstein asked the question:  What is the velocity of a point moving at 

velocity w in S' as measured by S, where S' is moving away from S at the uniform relative 

velocity of v?  His answer was, as follows: 

“It is worthy of remark that v and w enter into the expression for the resultant 
velocity in a symmetrical manner.  If w also has the direction of the axis of X, we 
get  

1 In fact, it is quite obvious that Einstein did exactly the reverse.  He realized that a “relativistic addition of 

velocities transformation” formula could be constructed from Lorentz’s transformation equations, and 

thereafter he used this formula to construct and justify his two postulates. 
2 For Einstein’s transformations of velocities which are perpendicular or transverse to the direction of 

relative motion of S and S', Chapter 32.
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𝑉 =
𝑣+𝑤

1+
𝑣𝑤

𝑐

 ” 

(Einstein, 1905d [Dover, 1952, p. 50]). 

In this formula, V is the “relativistic addition of velocities” for two bodies moving in the 

same parallel direction, as measured by S.  “However, if the relative velocity v is not 

along the common direction of the x-axis, then Einstein’s symmetry [reciprocity] is lost” 

(Miller, p. 260). 

Based on this new relativistic transformation equation of velocities, Einstein 

concluded, “[F]rom a composition of two velocities which are less than c, there always 

results a velocity less than c”  (Einstein, 1905d [Dover, 1952, p. 51]).  Based on this 

mathematical result, Einstein had previously asserted in § 4 of his Special Theory,  “ 

[T]he velocity of light in our theory plays the part, physically, of an infinitely great

velocity”  (Ibid, p. 48).  

What was the empirical foundation for these mathematical conclusions?  In 

1905, there was probably only one type of experimental results that could be claimed to 

form an empirical basis.  That was the highly speculative experimental and theoretical 

work with “electromagnetic mass” by Kaufmann, Abraham, Lorentz and others, where it 

mathematically appeared that c it might be the ultimate speed limit for electromagnetic 

mass  (Chapter 18). In Chapter 31, we will empirically demonstrate that the velocity of 

light at c may indeed be the limiting velocity for a material particle or body, but not 

because of the Lorentz transformation equations nor a body’s relative kinematic 

velocity. 

Because the first part of Einstein’s second postulate, vis. that all inertial 
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observers will measure the same velocity c for light propagating through their reference 

frames, is embedded in his new relativistic formula for the addition of velocities (Miller, 

p. 261). Einstein then concluded:

“It follows, further, that the velocity of light c cannot be altered by composition 
with a velocity less than that of light.  For this case we obtain 

𝑉 =
𝑣+𝑤

1+
𝑣𝑤

𝑐

= 𝑐 ”

 (Einstein, 1905d [Dover, 1952, p. 51]). 

Here, Einstein is also claiming that his transformation formula for the composition of 

velocities is mathematical confirmation for his second postulate concerning the 

invariant propagation velocity of light at c in all inertial frames. 

This result is not at all amazing.  In fact, it should mathematically be expected  

(Miller, p. 261).  As Resnick also pointed out,  “We know that an assumption [postulate] 

used to derive the transformation formulas was exactly this result:  that is, that all 

observers measure the same speed c for light”  (Resnick, 1968, p. 80).  In other words, 

the first part of Einstein’s second postulate mathematically results in itself, in the 

algebraic form of Einstein’s relativistic formula for the addition of velocities.  Again, so 

much for the mysteries and manipulations of mathematics.3 

Was there any empirical foundation for Einstein’s second conclusion,  “[T]he 

velocity of light c cannot be altered by composition with a velocity less than that of c ”? 

In his book, Relativity, Einstein asserted that Michelson’s null results were empirical 

3 In § 4 of his Special Theory, Einstein asserted, “For velocities greater than that of light our deliberations 

become meaningless…”  (Einstein, 1905d [Dover, 1952, p. 48]). 
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confirmation that the velocity of light at c in Michelson’s apparatus when added to the 

solar orbital velocity of the Earth at 30 km/s does not change the velocity of light at c in 

the direction of such motion.4  The empirical reason for such null results that Einstein 

described as the “right one” was the contraction of Michelson’s apparatus in the 

direction of such motion5  (Einstein, Relativity, pp. 58 – 60).  Since we now know the 

real reasons for Michelson’s null results (Chapters 9 – 12), we should also realize that 

Michelson’s null results were not empirical confirmation for Einstein’s relativistic 

composition of velocities formula. 

B. Is the 1851 Experiment of Fizeau Confirmation of Einstein’s Formula?

In 1907, Max von Laue deduced Fresnel’s ether drag coefficient from Einstein’s 

Special Theory, which he considered “as a further illustration of Einstein’s addition 

theorem for velocities”  (Miller, p. 263; Rindler, p. 69).  Based on Laue’s deduction and 

conclusion, Einstein devoted the entire Chapter 13 of his 1916 book Relativity to 

Fizeau’s 1851 “experimental verification” of Fresnel’s mathematical coefficient.  The 

chapter was entitled,  “Theorem of the Addition of the Velocities.  Experiment of Fizeau” 

(Einstein, Relativity, pp. 43 – 46).  Einstein also asserted that the comparison of his 

formula for the relativistic addition of velocities with the results of Fizeau’s 1851 

experiment resulted in an elegant confirmation and a “crucial test in favor of the theory 

4 Many of Einstein’s followers also cite Michelson’s null results as experimental confirmation of Special 
Relativity  (Resnick, 1968, p. 37). 
5 Einstein and his followers attempted to claim that such contraction was not physical, but rather only a 
result of the relativistic way that relative motion is measured  (Chapter 28).  But how can a mere illusion 

of measurement result in the physical contraction necessary for the reciprocal decreased time interval for 

the light to propagate at c ?  It cannot.
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of relativity”  (Ibid, p. 46).  Many of Einstein’s followers also cite Fizeau’s 1851 

experiment (and repetitions thereof) as experimental confirmation of Special Relativity, 

and of his relativistic formula for the composition of velocities  (Resnick, 1968, p. 37; 

Zhang, pp. 207 - 214). 

Einstein began Chapter 13 of Relativity by conjecturing that, although his 

concepts of “length contraction” and “time dilation” only manifest themselves at 

velocities near the velocity of light, he would now easily derive from his “relativistic 

addition of velocities” a quantity which could be spectacularly demonstrated and 

“elegantly confirmed by experiment” at low velocities  (Einstein, Relativity, p. 43;  Miller, 

p. 263).  Einstein was, of course, referring to Fizeau’s 1851 experimental confirmation of

Fresnel’s ether drag coefficient.  He was also referring to Pieter Zeeman’s 1914 and 

1915 repetitions of the Fizeau experiment, which he claimed exactly agreed with his 

formula for the relativistic composition of velocities6  (Einstein, Relativity, p. 46; Zhang, 

pp. 211 – 212, 281).  Let us now scrutinize Fizeau’s experiment and Einstein’s Chapter 

13, to see if Einstein’s above predictions and assertions are confirmed by reality. 

Einstein analyzed the 1851 Fizeau experiment as if it was a study in Galilean 

Relativity: 

“The tube plays the part of the railway embankment,…the liquid plays the part of 
the carriage,…and finally, the light plays the part of the man walking along the 
carriage…”  (Einstein, Relativity, p. 45). 

6 The reason for this agreement was most likely because Zeeman used Special Relativity in arriving at his 

results.   
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See Chapter 8 and Figure 8.3 of this book for a detailed discussion and illustration of the 

1851 Fizeau experiment. 

Einstein assumed that “light travels in a motionless liquid with a particular 

velocity w”  (Ibid).  This empirical velocity w is, of course, a known quantity, and is used 

to determine the Index of Refraction  (Figure 7.7).  The velocity of the liquid in Fizeau’s 

tubes (v) was also known to be approximately 7 meters/second.  Einstein then asked 

what was the velocity W of the light in the liquid with respect to the tube T, “when the 

liquid…is flowing through the tube with a velocity v”  (Ibid)?  Fizeau empirically observed 

in 1851 that the velocity W was greater (by 44% of the velocity of the liquid) in the 

direction of the flow, and that velocity W was less (by 44% of the velocity of the liquid) 

against the direction of the flow  (Gamow, 1961, p. 164). 

In order to answer his own question as to the magnitude of velocity W, Einstein 

deduced the “classical addition of velocities” from the Galilean transformations and 

obtained, W = v + w.  This was the same formula that he used with his prior example of 

the man walking in the same direction as the carriage moving along a stationary 

embankment  (Chapter 19).   

The ultimate question which Einstein wanted answered was which theorem for 

the addition of velocities better describes Fizeau’s empirical results:  A. The classical 

theorem for the addition of velocities (W = v + w); or B. His new relativistic formula for 

the addition of velocities,  

𝑊 =
𝑣 + 𝑤

1 +
𝑣𝑤
𝑐
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𝑛2

(Ibid, pp. 44 – 45, 46).  Einstein then concluded that his new relativistic formula was the 

winner for purposes of description, and that “the agreement is, indeed, very exact”7  

(Ibid, p. 46).  Let us now continue to examine and scrutinize these and other claims by 

Einstein. 

There were three basic questions posed by the mysterious empirical results of 

Fizeau’s Experiment:  1) Why is only a fraction of the velocity of the moving medium 

(water) transferred to the velocity of light propagating through it?  Unlike light in a 

moving medium, the propagation of sound waves is directly proportional to the velocity 

of a wind  (Gamow, 1961, p. 162).  2) Why is such fraction related to the square of the 

Index of Refraction?  3) Which equation for the addition of velocities best describes the 

empirical results of the Fizeau experiment?  There are numerous theories that attempt 

to answer the first two questions  (For example, see Pavlovic, Sections 13, 14, 19 & 20, 

and the author’s suggestions in Chapter 8).  Einstein had no answer for such questions. 

The third question is the only one that is really relevant to this Chapter.  In 

Relativity, Einstein claimed that Fresnel’s empirical equation 𝑣′ = 𝑣(1 − 1 
), which

mathematically describes the empirical result of Fizeau’s experiment, is equally well 

described by his relativistic theorem for the addition of velocities  (Einstein, Relativity, 

pp. 43-46).  In footnote 1 on p. 46 of Relativity, he even suggested an algebraic 

manipulation that would make the approximation exact: 

“Fizeau found 𝑊 = 𝑤 + 𝑣(1 −
1

𝑛2
), where n = c/w is the index of refraction of 

the liquid.  On the other hand, owing to the smallness of vw/c2 as compared 

7 But Einstein never explained why Fizeau’s paradoxical result occurs.  On the other hand, the author’s 

empirical quantum explanation of “why,” is set forth in Chapter 8. 
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𝑐
with 1, we can replace (B) in the first place by 𝑊 = 𝑤 + 𝑣(1 −

𝑣𝑤
2 ), or to the 

same order of approximation by 𝑤 + 𝑣(1 −
1

𝑛2
), which agrees with Fizeau’s 

result”  (Ibid, p. 46). 

Why does Einstein’s relativistic formula for the composition of velocities appear 

to so closely describe the empirical result obtained by Fizeau and described by Fresnel’s 

coefficient?  The answer is several fold:  First, both formulae include the same values, 

vis., the velocity of light (c) in vacuo, the speed of light (w) in motionless water, and the 

velocity (v) of the material substance (water) relative to the tube.  Second, the Index of 

Refraction, when plotted on a graph for all hypothetical velocities of light through 

different material mediums, coincidentally results in substantially the same graphic 

configuration as the Lorentz transformation, 1/√(1 −
𝑣2

𝑐2
) (compare Figure 29.1 with 

Chart 29.2).  The two formulae also hypothetically result in substantially similar

quantities  (compare Chart 29.2 with Chart 29.3).

Third, and the most important reason why Einstein’s relativistic formula for the 

composition of velocities appears to be so close to Fresnel’s coefficient is the low 

magnitude of v (the velocity of the water in Fizeau’s experiment) in both equations.  

Einstein asserted that “Fizeau found 𝑊 = 𝑤 + 𝑣(1 −
1

𝑛2
), where n = c/w is the index of 

refraction of the liquid”  (Einstein, Relativity, p. 46, F.N. 1).  The approximate values in 

the Fizeau experiment were:  w, the speed of light in the motionless water (226,000 

km/s); c, the speed of light in a vacuum (300,000 km/s); v, the velocity of the water 

through Fizeau’s tube (7 m/s); and W, the velocity of light propagating relative to the 

tube  (Ibid, p. 45).   
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When we apply the above values to Fizeau’s experiment, and to the equation 

which Fizeau found (𝑊 = 𝑤 + 𝑣(1 −
1

𝑛2
), this results in the following magnitude for W: 

W = 226,000.003027422222 km/s.  When we apply the same values of the Fizeau 

experiment to Einstein’s relativistic formula for the addition of velocities (𝑊 = 𝑤 +

𝑣(1 −
1

𝑛2
) we get the following magnitude for W:  W = 226,000.003027422169 km/s.  

Very close.  However, when we apply the same values of the Fizeau experiment to the 

classical addition of velocities (W = v + w), we get the following magnitude for W:  W = 

226,000.007 km/s.  Not so close. 

Thus, the answer to Einstein’s ultimate question concerning W is that his 

relativistic formula does better describe the result of the Fizeau experiment and the 

equation which Fizeau found than does the classical addition of velocities equation.  

From the above comparison, Einstein asserted the “conclusiveness of the [Fizeau] 

experiment as a crucial test in favor of the theory of relativity…”8  (Ibid, p. 46).  But the 

magnitudes for Fizeau’s equation and Einstein’s formula are not exactly the 

same…Einstein’s magnitude for W is slightly less than Fizeau’s at the velocity of 7 

meters/second for the water. 

Let us now see if the closeness of the magnitudes between Einstein’s formula 

and Fizeau’s equation holds for all possible velocities of the water.  If we substitute the 

velocity of 1% of c for the velocity of the water (instead of 7 m/s), we get: 

Einstein’s formula W = 227,287.7655 km/s 

8 Many scientists agreed with Einstein:  “that the mysterious empirical formula [of Fresnel and Fizeau] is a 

direct result of the theory of relativity”  (Gamow, 1961, p. 164). 
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Fizeau’s equation W = 227,297.4666 km/s 

At this increased velocity of the water, the magnitude of W in Fizeau’s equation is 

somewhat more than in Einstein’s formula. 

On the other hand, if we substitute the velocity of 50% of c for the velocity of the 

water, we get: 

Einstein’s formula W = 273,123.4866 km/s 

Fizeau’s equation W = 290,873.3333 km/s 

(Chart 29.3).  At this greatly increased velocity of the water, the magnitude of W in 

Fizeau’s equation is significantly more than in Einstein’s formula. 

At the velocity of 1% of c for the water, Einstein’s relativistic formula produces a 

velocity W, which is approximately 9.7 km/s less than Fizeau’s equation.  However, at 

the velocity of 50% of c for the water, Einstein’s relativistic formula produces a velocity 

W, which is approximately 17,750 km/s less than Fizeau’s equation  (Figure 29.4).  At the 

velocity of 50% of c for the water, the close correlation completely disappears.  Then, at 

the velocity of 99% of c for the water, the difference between the two equations 

becomes tremendous  (Figure 29.4).   

Thus, the apparent closeness of the result between Einstein’s formula and 

Fizeau’s equation only holds for velocities of the water, which are very low relative to c.  

Contrary to Einstein’s assertion, there is nothing conclusive about “the [Fizeau] 

experiment as a crucial test in favor of the theory of relativity”  (Einstein, Relativity, p. 

46).  The 1851 Experiment of Fizeau is in no way an experimental confirmation for the 

validity of Special Relativity, the Lorentz transformations or Einstein’s relativistic 
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composition of velocities  (Pavlovic, Sections 13, 14, 19 & 20, with regard to similar 

conclusions). 

In fact, the Experiment of Fizeau theoretically demonstrates just the opposite.  

When Einstein fudged his equation for the relativistic composition of velocities so as to 

make such velocities agree exactly with Fizeau’s equation (Einstein, Relativity, p. 46, F.N. 

1), he was in effect asserting the identity of his equation with Fizeau’s equation.  But as 

we see on Chart 29.3 and Figure 29.4, Fizeau’s equation, when applied to very high 

velocities of the water, produces velocities for light in the medium of moving water well 

in excess of c .  How can this apparent contradiction with Einstein’s relativistic formula 

for the addition of velocities and with Einstein’s kinematic conclusion for the limiting 

velocity of matter at c be reconciled or justified?9 

9 If instead of moving water we refer to high energy moving particles, there the identity of Einstein’s 

formula with Fizeau’s formula can have some theoretical meaning even in the twenty-first century. 
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Figure 29.1  The Real Answer to Einstein’s 1905 Paradox

The light ray is emitted from the source S at one end of the stationary Frame 1.  It propagates over a finite distance d from 
S to the reflecting mirror M and back over the same finite distance d to the detector D in time t.  2d/t = c (300,000 km/s), the 
transmission velocity of light in a vacuum.

The same light ray continues propagating at its transmission velocity of c relative to its medium of the vacuum of empty 
space, toward Frame 2.  If Frame 2 is moving at v toward the tip of the light ray, the light ray’s relative velocity of propagation 
with respect to Frame 2 over such changing distance and time interval is c + v.  On the other hand, if Frame 2 is moving at 
v away from the tip of the light ray, the light ray’s relative velocity of propagation with respect to Frame 2 over such changing 
distance and time interval is c - v.
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Figure 29.2  Hypothetical Graph of the Index of Refraction 
(n = c/v) for All Possible Material Mediums 
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Chart 29.3  The Velocity of Light Through All Material
Mediums, as Hypothetically Determined
by the Index of Refraction:  n = c/v

Index of Refraction 
n = c/v 

Velocity of light (v) 
through the medium 

(in 000’s of km/s) 

Medium 

300 1 
150 2 a neutron star? 
100 3 a black hole? 
30 10 lead? 
10 30 steel? 
6 50 
3 100 
2.41935483 124 diamond 
2.0 150 
1.52284263 197 glass 
1.5 200 
1.32743362 226 water 
1.09090901 275 
1.034482 290 
1.0169491 295 
1.003344 299 
1.0003334 299.9 air 
1 300 empty space 



Chart 29.4  Values for Fizeau’s Equation as
Compared to Einstein’s Equation

Velocity (W) of light in the 
medium of moving water 

Fizeau’s Equation Einstein’s Equation 

W = w + v (1 - 1/n2) W = w + v 
 1 + vw/c2 

Velocity (v) of the 
medium (water) 

as a % of c km/sec km/sec km/sec 

0% 0 226,000 226,000 
1% 3,000 227,297.4666 227,287.7654 
10% 30,000 238,974.6666 238,509.3167 
20% 60,000 251,949.3333 248,551.5643 
30% 90,000 264,924.0000 257,748.7765 
40% 120,000 277,898.6666 265,881.1475 
50% 150,000 290,873.3333 273,123.4866 
60% 180,000 303,848.0000 279,614.3251 
70% 210,000 316,822.6666 285,464.8625 
80% 240,000 329,797.3333 290,765.3910 
90% 270,000 342,772.0000 295,589.9880 
95% 285,000 349,259.3333 297,843.4039 
99% 297,000 354,449.2000 299,576.1255 
99.99 299,970 355,733.6920 299,995.7792 
100% 300,000 355,746.6666 



0 50,000

100,000

150,000

200,000

250,000

300,000

velocity (v) of the medium of water (km/s)

(W
)v

el
oc

ity
 o

f l
ig

ht
 in

 th
e 

m
ed

iu
m

 o
f m

ov
in

g 
w

at
er

 ( 
km

/s
)

360,000

350,000

340,000

330,000

320,000

310,000

300,000

290,000

280,000

270,000

260,000

250,000

240,000

230,000

220,000

210,000

Figure 29.5  The Velocity of Light in the Medium of Water
Relative to the Velocity of the Water

Fiz
ea

u’s
 Equ

ati
on

Einstein’s Equation



Chapter 30 

APPLICATIONS OF EINSTEIN’S KINEMATICS TO ELECTROMAGNETICS 

After Einstein described his theoretical concepts of relativistic kinematics in Part I 
of his Special Theory, he applied them to certain electromagnetic and optical 
phenomena in Part II of his Special Theory, entitled the “Electrodynamical Part.”  
Einstein’s main purposes in Part II were:  1) to attempt to justify and confirm his 
ad hoc relativistic and mathematical concepts by applying them to so-called 
experimental data, and  2) to extend his relativistic kinematics to mechanics, 
electrodynamics, electricity and beyond.  In this Chapter 30 and in Chapter 31, we 
will demonstrate that Einstein did not succeed in this endeavor. 

A. The invariance of Maxwell’s equations for empty space and a description
for the induction of an electric current.

The next Section 6 of Einstein’s Special Theory was entitled: 

“§ 6.  Transformation of the Maxwell-Hertz Equations for Empty Space.  On the 
Nature of the Electromotive Forces Occurring in a Magnetic Field During Motion” 
(Einstein, 1905d [Dover, 1952, p. 51]). 

In Section 6, Einstein had two primary goals.  First, to demonstrate that the Maxwell-

Hertz equations for empty space,1 when properly transformed, are invariant (or rather 

“covariant”) in all inertial frames of reference.  Second, to attempt to resolve the 

“asymmetry in the case of magnet and conductors in relative motion” (Miller, p. 270); 

this was the problem that Einstein cited at the beginning of his Special Theory.  The 

Maxwell-Hertz equations are written as follows:  

1 The term “Maxwell-Hertz field equations” was coined by Abraham in 1902-03  (Miller, p. 24).  In 1890, 
Hertz axiomatically proposed that the electrodynamics of moving bodies could be described by four 

equations (which are shown by Miller on p. 12 of his book) and that they were invariant in different 

reference frames (Ibid, pp. 12, 14).  Hertz wrote his equations relative to a system that was theoretically 

fixed in the ether, and he assumed that when such system moved the ether was totally dragged along  

(Ibid, p. 13). 
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“ ∇ × 𝐸 = − 
1

𝑐

𝜕𝐵

𝜕𝑡
 , 

∇ × 𝐻 =
1

𝑐

𝜕𝐷

𝜕𝑡
+ ℴ𝐸 ,

∇ ∙ 𝐷 = 4𝜋𝜌𝑡𝑟𝑢𝑒 , 

∇ ∙ 𝐷 = 4𝜋𝑚𝑡𝑟𝑢𝑒 , ” 

(Miller, p. 12) 

A threshold question is:  Why did Einstein choose Hertz’s 1890 ether 

reformulation of Maxwell’s equations rather than Lorentz’s 1892 ether reformulation?2  

Most likely the answer is that Hertz’s four Maxwellian equations applied both to 

Maxwell’s theory of electromagnetism in the presence of charges (i.e. electric currents), 

as well as to Maxwell’s theory of electromagnetism in the absence of charges (i.e. light 

and EM radiation); whereas, Lorentz required a separate set of four equations to 

describe Maxwell’s theory of electrodynamics in the presence of charges  (Figure 6.3).  

Thus, with the Maxwell-Hertz equations Einstein could discuss both the invariance of 

such equations when applied in empty space (i.e. light and EM radiation) and with 

respect to the induction of an electrical current.3 

2 The Maxwell-Lorentz equations are shown on Figure 6.3.  Another question is:  How mathematically valid

is either set of equations since they were formulated with respect to the hypothetical stationary ether, 

which does not exist?  Remember that when the Michelson & Morley experiment was analyzed and 

computed relative to the stationary ether, the result was completely wrong (Chapters 9 and 12), and its 

paradoxical null result plunged physics into a theoretical tailspin (i.e. Special Relativity) from which it has 

yet to recover. 
3 There is also another possibility.  Einstein may not have known much (if anything) about Lorentz’s 1892 
reformulation of Maxwell’s equations in June 1905.  In order to become a patent clerk in 1902, Einstein 

read just enough about Maxwellian electromagnetism from Föppl’s 1894 text on the Hertz-Heavyside 

version of Maxwell’s theory and from Hertz’s 1892 book in order to pass the patent exam  (Miller, pp. 

142, 148, 165).  In his 1892 book Hertz opined that “Maxwell’s theory is Maxwell’s system of equations,” 

which, of course, is not correct  (Chapter 6).  From studying his Special Theory, it is evident that Einstein 

didn’t know much about Maxwell’s theory of electromagnetism and optics beyond the so-called Maxwell-

Hertz equations. 
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As the title for Section 6 implies, Einstein limited his discussion during the first 

two pages of Section 6 to the invariance of Maxwell’s “equations of electrodynamics for 

the case of radiation [i.e. light] in ‘free space’…in the absence of charges”4  (Miller, p. 

270).  Einstein discussed the invariance of Maxwell’s equations in the presence of 

electric charges (and electric currents), and the invariance of such electric charges, 

separately in Section 9 of his Special Theory (Miller, pp. 305 – 307), which we will 

discuss in Section D of this chapter. 

Einstein began Section 6 by assuming that “the Maxwell-Hertz equations for 

empty space hold good for the stationary [inertial] system K…”  [Einstein, 1905d [Dover, 

1952, p. 51]).  In other words, “as in prerelativistic electromagnetic theory, he accepted 

the exact validity of [Hertz’s version of Maxwell’s] field equations and the constancy of 

light velocity [at c] in…the resting [inertial] system K”  (Miller, p. 271).   

Einstein then applied the Lorentz transformation equations to the above 

Maxwell-Hertz equations with respect to inertial reference system k moving with 

velocity v relative to system K  (Einstein, 1905d [Dover, 1952, p. 52]).  This process, of 

course, distorted the Maxwell-Hertz equations in system k  (Einstein, 1905d [Dover, 

1952, p. 52]).  Einstein sidestepped this problem by asserting that such distorted 

equations were substantially equivalent to the equations in K, except for one algebraic 

factor and the vectors  (Ibid, p. 53).  He then reformulated the equations so that the 

reformulation would apply in both inertial systems  (Ibid, pp. 53 – 54).  In other words, 

4 The last page of Section 6 dealt primarily with Einstein’s problems concerning the induction of a point 

charge of electricity.
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after all of such algebraic manipulations Einstein’s modified Maxwell-Hertz equations 

for light were algebraically “covariant” in both inertial frames.5   

But why did Einstein go through this ad hoc and artificial process?  What 

relevance do any transformation equations have with respect to non-material light?  

What relevance do covariant algebraic equations have with respect to anything?  

Einstein’s attempted justification was that: 

“[T]he principle of relativity requires that if the Maxwell-Hertz equations for 
empty space hold good in system K, they also hold good in system k”6  (Ibid). 

In 1905, at the beginning of his Special Theory, Einstein axiomatically described 

ad hoc his expanded principle of Galileo’s Relativity, which included electrodynamics 

and optics as well as mechanics.  Einstein’s expanded principle of relativity was 

described as a postulate (an unchallengeable statement which must be accepted on 

face value).  It was asserted without any justification for such radical generalization.7   

The year before, in 1904, Henri Poincaré had asserted a similar generalized “principle of 

relativity” which also included electrodynamics and optics (Chapter 16B), and Einstein 

was cleverly attempting to ride on Poincaré’s coattails.8  However, by 1916, Einstein 

found it necessary to attempt to justify such generalization of Galileo’s Relativity  

(Chapter 24).  As we have previously demonstrated in detail in Chapters 16B and 24, 

5 Actually, Einstein was required “to undertake additional transformations besides those concerning the 
space and time coordinates, in order to maintain the covariance of the equations of electromagnetism” 

(Miller, p. 271). 
6 Here Einstein was just assuming the validity of his ad hoc principle of relativity with respect to 
electromagnetics and optics. 
7 Einstein raised his expanded principle of relativity “to the status of a postulate” in his Special Theory for 
one primary reason:  so that it could not be challenged when he applied it in his Special Theory.
8 Poincaré was a legendary mathematical physicist and his similar expanded “principle of relativity” gave 
Einstein’s postulate and principle of relativity an air of credibility. 
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both Poincaré’s and Einstein’s generalizations of Galileo’s material principle of relativity 

(Chapter 5) were completely ad hoc, meaningless, and empirically invalid, despite 

Einstein’s 1916 attempted justification. 

Because Einstein’s ad hoc principle of relativity had no empirical verification, he 

had no scientific justification to declare that “if the Maxwell-Hertz equations for empty 

space hold good in system K, they also hold good in system k.”  Einstein needed his 

expanded postulate of relativity in order to axiomatically make such declaration.  He 

also needed such postulate in order to justify applying transformation equations from 

one inertial reference frame to another, so that observers in each system could 

theoretically measure magnitudes of all physical phenomena in the other system.  In 

other words, without an empirically valid expanded principle and postulate of relativity, 

Einstein had no relativistic Special Theory whatsoever. 

For all of the above reasons, Einstein could not justifiably apply the principle of 

relativity and the Lorentz transformations to the Maxwell-Hertz equations.  

Nevertheless, Einstein did misapply the principle of relativity, he did adopt the Lorentz 

transformations, and he did misapply them to light and to the Maxwell-Hertz equations 

for light.  Therefore, we must respond to these invalid, irrelevant and unnecessary acts, 

to Einstein’s bizarre conclusions, and to the resulting mathematical consequences.9   

Guilini points out that this non-mechanical covariance was established before 

Einstein by Lorentz in 1904, by Poincaré in 1905 and by Voigt in 1887; but “nobody 

9 Very importantly, all of the above analyses and conclusions apply equally to every other relativistic 

concept described in this treatise.  All of Einstein’s concepts and mathematical conclusions that rely on 

either of his two ad hoc postulates are in turn themselves ad hoc, irrelevant and empirically invalid. 
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before Einstein connected these results to the principle of relativity”  (Guilini, p. 81).  

The reason for this failure to connect such non-mechanical covariant results to the 

principle of relativity was (as we have again just explained) that such algebraic 

electromagnetic results do not apply to Galileo’s mechanics concept of material 

relativity.  The two concepts (Maxwell’s electromagnetic equations for non-material 

light and Galileo’s mechanics concept of material inertial relativity) are completely 

incompatible and mutually irrelevant  (Chapters 5, 6, 23 and 24). 

Theoretically, when one applies the Lorentz transformations to anything, a 

Length Contraction of matter and a Dilation of Time results  (Chapters 26 and 28).  But 

Einstein did not mention either of these relativistic mathematical consequences with 

respect to the covariance of the Maxwell-Hertz equations for empty space.  Not to 

worry, his resourceful followers have taken up the imaginary theoretical slack. 

According to Guilini, the Length Contraction manifests itself with respect to the 

Maxwell-Hertz equations by the spherical point charges in a Coulomb field contracting 

in the direction of relative velocity so that at v = 0.8c they become horizontally 

weakened ellipsoids  (Figure 30.1).  Similarly, the Time Dilation supposedly manifests 

itself by a reciprocal enhancement (strengthening or elongation) of the point charge’s 

vertical component which in turn results in a desired variation in the charged particle’s 

ionization (decay) rate  (Guilini, pp. 83 – 85).  Aside from such imaginary and dubious 

conjectures, has either of such relativistic effects ever been detected or observed?  Of 

course not. 

Toward the end of Section 6 of his Special Theory, Einstein interpreted such 
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covariant Maxwellian equations for empty space (i.e. light) in terms of a moving 

electrical charge and the principle of relativity.10  Einstein then determined that the 

mysterious “electromotive force” that was generally described for the induction of an 

electric current was none other than an electric force, and “that electric and magnetic 

forces do not exist independently of” relative motion11  (Einstein, 1905d [Dover, 1952, 

pp. 54 – 55]). 

Did all of the above mathematical theorizing make Maxwell’s transmission 

velocity of light at c in a vacuum empirically invariant with respect to all linearly moving 

inertial reference frames?  Remember that this was Einstein’s primary goal for his 

Special Theory  (Chapters 18 through 21).  The answer is:  of course not. 12 

B. Einstein’s relativistic Doppler effect of light.

In Chapter 8 we explained the concept of the current classical Doppler effect of 

light in empty space.  We empirically discovered that as luminous bodies in space 

approach one another, the light waves emitted by one body are received more 

frequently by an observer on the other body, and vice-versa.  Conversely, as such 

luminous bodies separate from one another the light waves emitted by one body are 

received less frequently by an observer on the other body, and vice-versa.  These two 

different phenomena are empirically manifested, when light is received in a 

10 One might ask:  what relevance does an electric charge or current and the mechanics principle of 
relativity have to light?  The answer, of course, is none. 
11 For Einstein, these conjectures removed the asymmetries which he referred to in the opening 
paragraph of his Special Theory.  They also cleared up the problems that he had with the description of 

“unipolar induction” which he read about in Föppl’s text  (Miller, pp. 144 – 150, 276 – 280).  
12 Maxwell’s transmission velocity of light is always c with respect to its medium of a vacuum in empty 
space, but relative to linearly moving bodies it is quite naturally always c ± v  (Chapter 21).
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spectroscope on Earth, by a red shift of spectral lines for such separation, and by a blue 

shift of spectral lines for such approach  (Figure 8.3).  

Special Relativity declares that such classical Doppler effect of light is a 

meaningless concept, because inter alia at one time in the past it incorporated and 

referred to the fictitious medium of ether  (Gill, p. 6).  On the contrary, once the 

fictitious concept of ether is eliminated, the classical Doppler effect of light remains just 

as valid as Maxwell’s transmission velocity of light at c in a vacuum is without the 

concept of ether. 

Nevertheless, in Section 7 of his 1905 Special Theory, Einstein invented an 

abstract mathematical version of the classical and empirical Doppler effect of light.  

Why?  In order to apply his Lorentz transformations and his kinematic theories to this 

long accepted optical phenomenon so that it would remain mathematically consistent 

with his two empirically invalid fundamental postulates and his ad hoc relativistic 

kinematics; and also so he could claim that the empirical Doppler effect of light was an 

experimental confirmation of Special Relativity.   

In ad hoc fashion, Einstein determined the equations for a light wave of 

frequency v emitted from an infinitely distant co-moving star.  Einstein axiomatically 

applied the Lorentz transformations to such equations as well as the transformations 

which he found in Section 6 for electric and magnetic forces.  He then concluded that 

where “the connecting line ‘source-observer’ makes the angle Φ with the velocity of the 

observer” on Earth moving with velocity v, “the frequency v” of the light perceived by 

the observer is given by the equation 
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𝑣′ =
1−𝑐𝑜𝑠Φ.

𝑣

𝑐

√1−
𝑣2

𝑐2

 . 

This is Doppler’s principle for any velocities whatever.13  When Φ = 0 the 

equation assumes the perspicuous form 

𝑣′ = 𝑣
√1−

𝑣

𝑐

1+
𝑣

𝑐

(Einstein, 1905d [Dover, 1952, p. 56]). 14 

The implication from the above scenario is that Einstein’s relativistic formula is able to 

mathematically predict the empirical Doppler effect of light, and thus all observed 

Doppler effects of light are experimental confirmations of Special Relativity. 

Dingle interpreted Einstein’s relativistic Doppler equations to mean the 

following: 

“The formula has the required characteristic that it gives opposite frequency 
changes for approach and recession, and is a function of the relative velocity of 
the bodies only.  But this view of the matter compels us to assume that the 
observer, and not the source of light, is the moving body.  If the source moves 
and the observer remains at rest, it requires [a different equation].15  The two 
ways of regarding the motion are thus not equivalent, and the postulate of 
relativity is violated”  (Dingle, 1961, p. 24). 

There are also other problems. 

Einstein’s relativistic concept, of course, begs the questions:  Is there a relative 

13 Figure 30.2 graphically depicts the frequency v' as a function of the velocity v and the angle Φ in such 
equation. 
14 Neither of Einstein’s equations actually describes the specific magnitude of any frequency.  They merely 
describe the theoretically different emitted frequency v of the light wave when the observed frequency v' 
is known.  Actually v should be v0 in both equations, because the emitted frequency of the light at its 
source (the star) constitutes its proper “rest frequency”  (Miller, p. 286). 
15 We will soon be informed of another reason why we are compelled to the above conclusion. 
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motion between bodies, in which directions are such bodies moving, and what is the 

magnitude of their relative velocity?  For the answer to these questions we must first 

empirically determine the classical Doppler effect of light by observing the magnitude of 

blueshifts or redshifts, interpreting their meaning and computing their magnitudes.  Do 

these additional prerequisite requirements not suggest incomplete, conjectured and 

circular relativistic reasoning on the part of Einstein? 

Based on Einstein’s Special Theory, Dingle asserted,  “[W]e have no basis for 

assuming any [Doppler] formula at all”  (Dingle, 1961, p. 22). 

“The postulate of constant light velocity speaks only of the velocity of light; it 
does not require that light shall even show a periodicity [frequency].  That we 
infer quite independently from experiment [vis. by theory], and therefore the 
Doppler effect can have only an empirical basis.” 

“[I]t would be entirely consistent with Einstein’s theory if there were no Doppler 
effect at all—i.e. if motion had no effect on the observed frequency of light”  
(Ibid). 

Nor does Einstein’s Special Theory express any relation between frequency and 

velocity  (Ibid).  Again we must turn to observation and the classical Doppler effect of 

light to supply this necessary connection.  The ultimate conclusion is clear:  “there is no 

necessary relation at all between the relativity theory and the Doppler effect”  (Dingle, 

1961, p. 21). 

Regardless of all of Einstein’s ad hoc deductions, rationalizations, and 

transformations, the relativistic Doppler formula cannot be correct because the Lorentz 

transformations, the other transformations and the relativistic concepts upon which it 

was based, are all ad hoc and meaningless false assumptions  (Chapters 21 through 29).  

For example, one can see from the denominator of Einstein’s relativistic Doppler 
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equations, as Einstein specifically pointed out in Section 5 of his Special Theory, that the 

relative velocity between bodies can never mathematically exceed c.  On the other 

hand, this feature of his relativistic Doppler formula posed seemingly insolvable 

problems and conflicts for Einstein and other relativists during the 1930’s when distant 

galaxies were interpreted (based upon their gigantic redshifts) to be receding from Earth 

at several times the velocity of light.  These interpretations of gigantic recession 

velocities of all the galaxies are called “the expanding universe theory”  (Figure 30.3).  In 

apparent desperation, Einstein and his followers suggested ad hoc that perhaps the 

non-material space of the Universe was doing the expanding and that it merely carried 

the material galaxies along with it  (Einstein, Relativity, p. 153).  This ridiculous 

attempted solution to the conflict was referred to as the “expansion of space” theory  

(Eddington, 1933). 

Perhaps the most self-contradictory assertion of Einstein’s relativistic Doppler 

effect of light is its assertion that such relativistic effects are due solely to the relative 

velocity between two luminous bodies in space.  In other words, according to Einstein 

and his followers, the only thing that is relevant to the relativistic Doppler effect of light 

is such relative velocity.  Einstein denied that there is any meaning to a unique motion 

or velocity of one luminous body (the source or the observer), or to an identifiable time 

of such unique motion, when such motions are considered separately.  In other words, 

Einstein and his followers “claimed that all that enters into the picture is the relative 

motion between source and observer, and to ask which one moves is to ask an 
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unanswerable question”16  (Gill, p. 14).  

Dingle agreed with the first part of Gill’s conclusion:  “[T]he relativity postulate 

requires that [Einstein’s relativistic Doppler effect] must not enable us to distinguish in 

an absolute sense between the motion of the emitter with respect to the receiver and 

that of the receiver with respect to the emitter”  (Dingle, 1961, pp. 21 – 22).  French 

even praised Einstein’s Doppler formula as being a simpler way of expressing the 

phenomena in that it only depended upon relative motion without any distinction as to 

which body was doing the moving  (French, p. 134). 

Resnick in turn asserted,  “[T]he theory of relativity introduces an intrinsic 

simplification over the classical interpretation of [the Doppler effect] in that the two 

separate cases which are different in classical theory, (namely, source at rest—moving 

observer and observer at rest—moving source) are identical in relativity”  (Resnick, 

1968, p. 91).  In other words, in Special Relativity there is no observational distinction 

between the two cases.  This claim of identity has also been made by many other 

relativists.  For example, “[T]he relativistic result is a kind of unification of the moving-

source and moving-observer results…”17  (French, p. 137).   

It follows from the above discussion that (in Einstein’s symmetrical relativistic 

Doppler theory) the relative velocity of the source and the observer produces one and 

the same effect (either a blue shift or a red shift), and that either the “observation of 

16 On the contrary, in Chapter 8 we have demonstrated that there are some situations where there is an 

observable distinction. 
17 The mathematical relativists also attempt to justify the relativistic effect because of its “special 
symmetry that the previous result lacks”  (French, p. 137).  But what has symmetry got to do with 

anything? 
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the movement [motion] is immediate in both cases, or it is delayed in both cases” 

(Dingle, 1972, p. 216).  Which is it? 

We know from our own experience that the observation of such motion in 

Einstein’s theory must theoretically be immediate in both cases.  Why?  Because: 

“We know that, with respect to a distant star, the orbital motion of the Earth 
round the Sun causes an alternation of approach and recession.  The Doppler 
effect corresponding to this is observed to synchronize with the [Earth’s] orbital 
motion in every case, so we know that, when the [terrestrial] observer moves, 
the effect is seen immediately…”  (Ibid). 

This empirical fact contradicts Einstein’s assertion that the unique velocity of the 

observer, when considered separately, has no meaning for the Doppler effect of light.  

Other empirical facts (such as blue shifts of supernovae and alternating blue and red 

light shifts of binary stars) also contradict the assertions of the relativists:  that the 

unique velocity of the source body, when considered separately, has no meaning for the 

Doppler effect of light  (Chapter 8C and Figure 8.4). 

In addition, because our experience tells us that the solar orbital motion of the 

Earth results in immediate blue shifts and red shifts in the light received by a terrestrial 

observer from a distant star:  “That means that [Einstein’s relativistic Doppler] effect 

must also be seen immediately [symmetrically] when the star moves, otherwise there 

would be an observable [non-symmetrical] distinction between the two cases”  (Dingle, 

1972, p. 216).  Therefore, also according to Einstein’s Special Theory, “every Doppler 

effect observed is a result of a motion occurring at the time (instant) of observation, no 

matter how far away the source of light may be”  (Ibid, p. 217). 

This fact presents two more extraordinarily serious contradictions for Einstein’s 
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relativistic Doppler theory.  First, in Einstein’s relativistic Special Theory, Maxwell’s and 

Römer’s distance/time delay of the finite light signal at c must be irrelevant to Einstein’s 

Special Theory, because the light shift caused by a distant motion of the source can be 

seen immediately (instantaneously) on Earth with no distance/time delay.18  Secondly, 

this means that the transmission of information (vis. the blueshift velocity of fragments 

from a distant exploding star) is instantaneous for the terrestrial observer, and thus 

such transmission dramatically exceeds the finite velocity of light at c, which Special 

Relativity claims cannot happen. 

The above empirical contradictions demonstrate inter alia that the classical 

Doppler effect of light is correct, and that Einstein’s simplistic, symmetrical and 

relativistic Doppler theory is invalid.  Rather than being an application and confirmation 

of Einstein’s relativistic concepts, Einstein’s relativistic Doppler effect of light is self 

contradictory, and it also contradicts the rest of his Special Theory.19  On the other hand, 

if the relativistic Doppler effect is correct then information can be instantaneously 

transferred over great distances (much faster than the velocity of light) which 

contradicts Special Relativity which asserts that this result cannot happen  (Chapter 29).  

Either way, Einstein’s Special Theory is contradicted. 

C. The relativistic formula for stellar aberration.

18 This fact, if true, would even contradict Special Relativity. 
19 For example, it contradicts the validity of the Lorentz transformations that produced Einstein’s 
mathematical Doppler effect. (Chapter 27).  It contradicts Einstein’s first postulate that Galileo’s principle 

of relativity applies to light in all cases  (Chapters 20, 21 & 24).  It contradicts Einstein’s second postulate 

that “light propagates with a definite velocity c  ’ (Chapter 21), and his relativistic formula for the 

‘computation of velocities” (i.e. that nothing can exceed velocity c  )  (Chapter 29).  Finally, it contradicts 

Einstein’s “aberration of light” concept, because both it and his relativistic Doppler effects are based on 

substantially the same algebraic equations  (Chapters 30C and 37).
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After Einstein theoretically applied his Lorentz transformations to the light from 

a distant star in order to arrive at his formula for the relativistic Doppler effect of light in 

Section 7, he conjectured that the relativistic formula for the aberration of starlight “in 

its most general form” is:20 

cos ф = 
𝑐𝑜𝑠 ф−

𝑣

𝑐

1−𝑐𝑜𝑠 ф·
𝑣

𝑐

(Einstein, 1905d [Dover, 1952, p. 56]).  The denominator was due to Einstein’s concept 

of the Relativity of Simultaneity (Miller, p. 286), which we demonstrated in Chapters 26 

and 28 is ad hoc and empirically invalid. 

Einstein’s above conclusion has been explained by many of his followers, as 

follows.  If we make the analogy that light from a distant star is like a rain of photons, 

then the direction of such rain will change relative to an astronomer/observer on Earth 

arbitrarily moving at v in its solar orbit relative to such rain.  Therefore, the change in 

the relative direction of such rain of photons can be calculated to the first order of 

approximation from such relativistic formula  (French, pp. 132 – 134; Zhang, p. 153; 

Hoffmann, 1983, pp. 47 – 48).  The implications from the above conjectures are that 

Einstein’s relativistic aberration formula predicts and approximates Bradley’s 1728 

aberration of starlight experiment (which was determined empirically), and therefore 

Bradley’s work was an experimental confirmation of Special Relativity  (Miller, p. 286). 

20 Einstein went on to mathematically determine the “electric and magnetic force” of the light waves, and 
then conjectured,  “It follows from these results that to an observer approaching a source of light with the 

velocity c  , this source of light must appear of infinite intensity”  (Einstein, 1905d [Dover, pp. 56 – 57]).  

Miller claimed that this conjecture was offered by Einstein as an example of the unphysical results that 

would occur when v = c  (Miller, pp. 285 – 286, 288). 
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On the contrary, Bradley’s 1728 aberration of starlight had two components:  1) 

the telescope had to be tilted to a certain angle, vis. the constant angle of aberration, in 

order to keep the star in the center of the scope, and 2) as a result the direction of the 

starlight relative to the Sun appeared to constantly change during the Earth’s annual 

solar orbit  (Chapter 7D and Figure 7.6).  Einstein’s relativistic formula only described the 

latter.  Einstein’s relativistic formula cannot even be applied until the constant angle of 

aberration ‘a ’ and the velocity v of the receiver (i.e. the Earth) have been empirically 

determined.  Also, the mere mathematical approximation and description of an age-old 

empirical discovery is obviously not a prediction of what happened in the past.21 

In any event, Bradley’s work in 1728 is not an experimental confirmation of 

Special Relativity in general or of the empirical validity of the ad hoc Lorentz 

transformation in particular.22  The only assertion of Special Relativity that Bradley’s 

experiment did confirm was the second part of Einstein’s second postulate:  that the 

velocity of light is independent of the motion (velocity) of its source body.23  However, 

as we have repeatedly pointed out, this assertion was never in doubt by 1905.  For all of 

the above reasons, Einstein’s ad hoc relativistic formula for stellar aberration is ad hoc, 

empirically invalid and above all meaningless. 

21 In addition, there is no empirical way to test with any accuracy which approximation (Bradley’s or 
Einstein’s) is more accurate.  Feynman conjectured that Bradley’s empirical result was not as accurate as 

Einstein’s formula because Bradley’s ruler was contracted, but that Einstein’s formula takes this length 

contraction into account (Feynman, 1963, p. 34-10).  On the other hand, we know that length contraction 

is an empirically invalid concept (Chapters 26 and 28), so Feynman’s conjecture is nonsense. 
22 On the contrary, because Einstein’s relativistic aberration formula was obtained by application of the ad 
hoc Lorentz transformations, and because we know that such transformations are empirically invalid 

(Chapters 16 and 27), Bradley’s aberration formula must be more empirically correct. 
23 We know that this fact is true, because the angle of aberration is always the same for all light received 
from every possible star in the Milky Way Galaxy.
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D. Einstein’s Relativistic Transverse Doppler Effect

In 1906, Johannes Stark (the publisher of Einstein’s December 1907 Jahrbuch 

article) observed a shift in the periodic spectral lines of high velocity hydrogen canal rays 

(particles) emitted substantially perpendicular to the observer, which he interpreted to 

be a Doppler shift.  The observed frequency of such spectral lines (v) was apparently less 

than the emitted frequency (v0)  (Zhang, p. 183; Einstein, 1907 [Collected Papers, Vol. 2, 

p. 263]).  In early 1907, Einstein interpreted the canal ray ions that produced such

periodic spectra to be “a fast moving clock.”  He also claimed that such theoretical 

transverse Doppler effect could be predicted from his concept of “Time Dilation”:  “a 

uniformly moving clock runs at a slower rate as judged from a “stationary” system…”24  

(Ibid, p. 232).  Note that Einstein was using one ad hoc concept (Time Dilation) as the 

foundation and justification for another ad hoc concept (the transverse Doppler effect). 

Circular reasoning? 

In his December 1907 Jahrbuch article, Einstein again referred to this “very 

interesting application” of his “Time Dilation concept”: 

“Since the oscillation process that corresponds to a spectral line is to be 
considered an intra-atomic process whose frequency is determined by the ion 
alone, we may consider such an ion as a clock of a certain frequency v0… 

“[T]he effect of motion on the light frequency…reduces the (apparent) proper 
frequency of the emitting ions [particles] in accordance with the relation [𝑣 =

𝑣0√(1 −
𝑣2

𝑐2
)]”  (Ibid, p. 263). 

“If…the connecting line ‘source of light-observer’ forms an angle Ψ [so that the 

24 Assuming that Stark’s measurements were reasonably accurate there has to be a physical reason for 

such frequency change, but it certainly is not Time Dilation.  In Chapters 26 and 28 we demonstrated that 

Time Dilation is an empirically invalid concept, and that empirically it does not exist.  It is just a myth. 

694 Chapter Thirty



direction of the light is not perpendicular] relative to the observer, then the 
frequency v of the source of the light perceived by the observer is given by the 
equation25 

𝑣 =
𝑣0√1−

𝑣2

𝑐2

1−cos 𝜑 𝑣/𝑐
 ”  (Ibid, pp. 266 – 267). 

Einstein’s so-called transverse Doppler effect “is a purely relativistic effect with 

no classical counterpart”26  (Resnick, 1992, p. 897).  Generally, it is only an unobservable 

“second order effect” and theoretically it only occurs when “the relative motion of the 

source and the observer is at right angles to the direction of propagation of the wave 

fronts…[T]he observed frequency v is always lower than the frequency v0 emitted by the 

source”27  (Ibid).  Resnick tells us what he thinks this means in his 1968 book: 

“[W]e see a given number of oscillations in a time that is longer than the proper 
time.  Or, equivalently, we see a smaller number of oscillations in our unit time 
than is seen in the unit time of the proper frame.  Therefore, we observe a lower 
frequency than the proper frequency”  (Resnick, 1968, p. 91). 

In other words, the distant stationary observer S theoretically measures a longer 

(dilated) time period between less frequently received longer light waves than the 

observer S' moving with the particle properly measures during a proper time interval  

(Resnick, 1992, p. 898).  “Thus any confirmation of the transverse Doppler effect can 

25 French conjectured that any deviation from the transverse would cause the normal linear Doppler 
effect “to swamp the” transverse Doppler effect so that it cannot be observed  (French, p. 144).  How 

convenient! 
26 It is also pure conjecture.  The reason why the transverse Doppler effect “does not vanish in the 
relativistic theory is basically that the period of light [between waves] can be regarded as a kind of 

‘clock’…so that in the change from one reference frame to another moving at a speed v  , relative to the 

first, there remains an increase of this period in the ratio 1/√(1 −
𝑣2

𝑐2 )”  (Bohm, p. 80).  More conjecture.
27 Miller conjectured that:  “Stark’s 1906 experiment lacked sufficient accuracy for detecting the 

transverse Doppler shift [to the second order] in the spectral lines emitted by the moving canal rays 

(hydrogen ions)”  (Miller, p. 250; Einstein 1907 [Collected Papers, Vol. 2, p. 232]). 
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therefore be taken as another confirmation of relativistic time dilation”  (Ibid; Bohm, p. 

80).  Again, we have one unobservable ad hoc relativistic effect confirming another 

unobservable ad hoc relativistic effect, but we know that Time Dilation does not 

empirically exist  (Chapters 26 and 28). 

In 1937, Ives and Stillwell conducted a canal ray (accelerated positive ions) 

experiment based on the existence of ether which the relativists claimed confirmed 

Einstein’s transverse Doppler effect; whereas, Ives himself claimed that the results 

instead verified a different theory28  (Miller, p. 212).  Here we have the relativists 

claiming that an experiment confirms one of their concepts, and the person who 

devised and conducted the experiment denying such confirmation.  Gill concluded that: 

“Evidence for the correctness of the [Doppler] formulae to the second order in v/c [the 

transverse Doppler effect] depends on specially designed experiments which are few in 

number and not high in precision” 29  (Gill, p. 140). 

Miller concluded that, with his theoretical transverse Doppler effect, Einstein 

went far beyond his intent in 1905, and in 1907 he defined a clock as “any periodic 

process—for example, an atomic oscillator emitting a frequency…”  (Ibid).  Miller was 

correct.  Einstein’s interpretations and applications that accompanied his transverse 

Doppler effect opened a Pandora’s Box of similar ad hoc interpretations and 

applications for his relativistic concepts. 

28 “Ives remained a vigorous anti-relativist to the end of his life”  (Miller, p. 250). 
29 Nevertheless, Gill supported the transverse Doppler effect, not so much because of the imprecise Ives-
Stillwell experiment, but mainly because of “the general success of the Special Theory of Relativity, and 

the failure of rival theories”  (Gill, pp. 140 – 141).  This type of unscientific deference to Special Relativity 

is not uncommon.  We shall discuss the Ives-Stillwell experiment in greater detail in Chapter 37.
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For example, if any periodic process (in nature or otherwise) could be 

interpreted to be a clock, and if any such moving clock could be interpreted to be 

slowing down, then the concepts of Time Dilation in particular, and Special Relativity in 

general, could be expanded to other phenomena without any restraints or limitations.  

This is exactly what happened with the quantum mechanics explanation of why fast 

moving theoretical atomic particles (pions and muons) are believed to decay slower 

than expected on their way toward Earth.  It was, of course, because of Time Dilation  

(Chapter 37).  Einstein also felt free to use such expanded interpretations and ad hoc 

applications of Special Relativity to help concoct his General Theory of Relativity (see 

Einstein, Relativity, pp. 88 – 91), even though General Relativity contradicts Special 

Relativity  (Chapter 40). 

Regardless of dubious interpretations and claimed experimental confirmations, 

we know that Stark’s 1906 observations and Ives’ 1937 results were not the result of 

relativistic Time Dilation or any relativistic transverse Doppler effect.  Why?  Because in 

Chapters 26 and 28 we demonstrated that the Relativity of Simultaneity and Time 

Dilation were ad hoc and empirically invalid.  Also, in Chapter 27 we demonstrated that 

the Lorentz transformations (which mathematically produced the theoretical 

consequence of Time Dilation) were also ad hoc, empirically invalid and meaningless.  

Without these foundational concepts to support it, or as its premise, no transverse 

Doppler effect can even theoretically exist.  The conclusion is clear:  Einstein’s 

unobservable relativistic transverse Doppler effect is just another mathematical fantasy. 
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E. The energy and pressure of light on an inertially moving mirror.

In early 1904, Abraham published a widely read paper entitled,  “On the Theory 

of Radiation and of the Pressure of Radiation.”  In it Abraham “deduced equations…for 

the characteristics of radiation reflected from a perfectly reflecting surface in inertial 

motion relative to the ether, and for the light pressure on this surface…”30  (Miller, p. 

298).  In his 40-page paper, “Abraham discussed all of his results in great detail”  (Ibid, 

pp. 291, 300).  Very importantly, in order “To obtain exact results… he used only one 

reference system, fixed in the ether”  (Ibid, p. 298). 

Then, in 1905, in Section 8 of his Special Theory, Einstein decided to take a shot 

at these problems and conjectures.  Einstein first deduced “the energy of light per unit 

of volume” in the stationary system K  (Einstein, 1905d [Dover, 1952, p. 57]).  Because 

of “the relativity of time and length observers in K and k do not measure the same 

volumes of the light complex”  (Miller, p. 292).  Therefore, Einstein deduced that “the 

energy…of a light complex [will] vary with the state of motion of the observer in 

accordance with the…law: 31 

𝐸′

𝐸
=

1 − cos 𝜙 ∙ 𝑣/𝑐

√1 − 𝑣2/𝑐2

 (Einstein, 1905d [Dover, 1952, p. 58]).  

Einstein then conjectured: 

30 Abraham must have falsely assumed that light had a magnitude of mass which caused such pressure or 
force. (see infra). 
31 Einstein did not deduce a specific variation for the energy of any light ray.  All that such equation 
asserted was that if the energy of the light ray varied, then the magnitude of such variance would depend 

upon the angle of the light ray relative to the observer, and that such magnitude would be different at the 

source than when received by the observer depending upon the relative velocity. 
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“It is remarkable that the energy and the frequency of a light complex vary 
with the state of motion of the observer in accordance with the same law”32  
(Ibid).  

On the contrary, the energy and the frequency of a propagating light ray generally do 

not vary in accordance with the same law.  The energy of an emitted light wave 

normally does not vary as it propagates through the vacuum of empty space from a star 

to Earth.  However, if it encounters particles of matter during its journey it could convert 

a fraction of its energy to heat during the process of absorption and re-emission.  After a 

great number of such encounters the diminished energy level of the light ray may be 

manifested by a red shift observed on Earth.33 

On the other hand, the observed frequency of a propagating light wave a priori 

can vary depending upon the linear motion of the observer.  If the observer moves 

toward the linearly propagating light ray, a priori the frequency of its waves will appear 

to increase, and this will be manifested by an observed blue shift.  Conversely, if the 

observer moves away from the linearly propagating light ray, a priori the frequency of 

its waves will appear to decrease, and this will be manifested by an observed red shift 

(the Doppler effect of light).34  In these situations, the energy of the light wave which is 

received by the linearly moving observer may increase or decrease,35 but the energy 

32 The reason for this conjecture was that Einstein’s formula for the relativistic energy of a light complex 
was exactly the same as his relativistic formula for the Doppler effect of light.  Was the connection 

between light wave frequency and energy not already common knowledge in 1905  (Chapter 7)?
33 This theoretical phenomenon has been given the unfortunate name “tired light” by Eddington and 
other cosmologists. 
34 A priori the length of the light waves emitted by the source may be physically lengthened or shortened 
by the relative linear motion of the source, which would produce the same effect for an observer on 

Earth, albeit a delayed effect depending upon the relative distance between the two bodies.
35 In Chapter 7, we suggested a reason for this theoretical phenomenon.  The more frequently a light 
wave containing the same quantity of photons (or quanta) is received (in other words, the shorter the 

wave length), the more EM energy will be received at a certain point. 
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possessed by the light wave itself does not physically change; the energy possessed by 

the light wave (whatever it may be) remains constant as it propagates, regardless of any 

relative motion by the observer (its potential recipient).  Thus, the law that governs the 

change in energy of a light ray is very different than the law that governs its observed 

frequency.36 

Einstein then deduced the necessary relativistic transformation equations for the 

energy of a light complex and transformed the light waves from K to the surface of a 

perfectly reflecting mirror on inertial system k moving at v relative to K , and then back 

to K  (Figure 30.4).  The theoretical result was that the energy of the light wave’s

incident upon the moving mirror was greater than the energy of the reflected light.37  

Einstein concluded that the difference was due to the work done by the pressure of the 

light on the mirror38  (Einstein, 1905d [Dover, 1952, p. 59]).  Einstein ended Section 8 

with the following conjecture: 

“What is essential is, that the electric and magnetic force of the light which is 
influenced by a moving body,39 be transformed into a system of co-ordinates at 
rest relatively to the body.  By this means all problems in the optics of moving 
bodies will be reduced to a series of problems in the optics of stationary 
bodies”40  (Ibid). 

Miller asserted that Einstein’s results in Section 8 were equivalent to Abraham’s 

36 Einstein was always striving for simplicity and fewer hypotheses in physics.  However, too often 
simplicity is achieved at the cost of correctness. 
37 If this was true, it was probably due to Einstein’s relativistic transformations. 
38 It is probable that at this time Einstein also assumed that light had a magnitude of mass  (Chapter 32).  
Another question:  Why did Einstein not attempt to transform the pressure of the light?  Why is the 

physical phenomenon of pressure not also velocity dependent?  What is the reason for this relativistic 

inconsistency? 
39 Einstein never told us the theoretical process by which such forces are “influenced by a moving body.” 
40 Except that the relativistic transformation process changes and distorts the problems that need to be 
solved.
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results in his early 1904 paper  (Miller, p. 298).  But how could this be?  Abraham 

theoretically measured his light rays relative to the stationary ether, whereas Einstein 

applied relativistic equations to his light rays and denied the existence of ether. 

It turns out that both Abraham and Einstein applied their light rays to a system 

theoretically at rest.  Abraham’s system at rest was the hypothetical ether that does not 

exist.  Einstein’s system at rest was his axiomatic velocity of light at exactly c in every 

inertial system regardless of its linear motion.  Thus, light propagated at c from K is 

theoretically received at the mirror in k at c “as if the surface were at rest”  (Miller, p. 

300).  And Einstein’s relativistic transformation equations make this virtual result 

mathematically so.   

Actually, and empirically, as we learned in Chapter 21, the light propagating from 

K at velocity c relative to the medium of the intervening space also propagates toward 

the mirror at k (moving away from K) at c – v  (Figure 30.4A).  Therefore, neither 

Abraham’s impossible ether solution nor Einstein’s impossible absolutely constant 

velocity of light at c explanation is correct or equivalent.  Most likely, both were 

completely ad hoc, arbitrary and meaningless.41 

F. The invariance of an electrical charge.

In Section 9 of his Special Theory, Einstein first attempted to demonstrate the 

invariance of the Maxwell-Hertz equations in the presence of an electric charge  

41 Einstein’s explanation was also meaningless because inter alia it includes and requires the empirically 
invalid relativistic concepts of the Relativity of Time, the Relativity of Length (Chapter 26), the Lorentz 

transformations (Chapter 27), Einstein’s relativistic kinematics (Chapter 28), and Einstein’s relativistic 

composition of velocities (Chapter 29). 
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(Einstein, 1905d [Dover, 1952, pp. 59 – 60]).  Einstein assumed that electric charges are 

coupled to electrons, and therefore that the Maxwell-Hertz equations “are the 

electromagnetic basis of the Lorentzian electrodynamics and optics [theory] of moving 

bodies”  (Ibid, p. 60).  He also assumed that the Maxwell-Hertz equations were valid in 

the stationary system K  (Ibid). 

Einstein then transformed the Maxwell-Hertz equations to system k with the 

Lorentz transformations (with the assistance of the electromagnetic field transformation 

equations that he used in Section 6), but this was still insufficient to achieve his desired 

covariance.  Einstein found that this time he also had to use an additional transformation 

equation for the charge density in order to achieve covariance42  (Miller, p. 306).  After 

this convoluted transformation process, Einstein concluded that “the electrodynamic 

foundation of Lorentz’s theory of the electrodynamics of moving bodies is in agreement 

with the principle of relativity” 43  (Einstein, 1905d, [Dover, 1952, p. 60]). 

Einstein then easily deduced the constancy and invariance of any electrical 

charge from such covariant equations.  He stated: 

“If an electrically charged body is in motion anywhere in space without altering 
its charge when regarded from a system of co-ordinates moving with the body, 
its charge also remains—when regarded from the ‘stationary’ system K—
constant”  (Einstein, 1905d [Dover, 1952, p. 61]). 

But how could such electric charge remain the same if it was contracted and its time 

42 If Einstein has to keep inventing new ad hoc transformation equations for every different situation in 

order to achieve covariance (as he also did in Section 6), then covariance begins to take on the character 

of arbitrary algebraic manipulation 
43 This was an elaborate indirect way to demonstrate the invariance of Lorentz’s relativistic concepts 

contained in his April 1904 treatise, without having to refer directly to them.
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was dilated by all of such relativistic transformations?44 

It turns out that Poincaré had developed an identical mathematical proof of the 

invariance of an electrical charge in early 1905, but it assumed a stationary ether45  

(Miller, p. 307).  Intuition, logic and classical physics would also produce the same result 

without any transformations.  If all inertial frames are equivalent states of motion, why 

should an electric charge vary from one inertial frame to another?  There is no viable 

physical reason.  This conclusion should also apply to all other physical phenomena 

(including length, time, mass, etc.) as it did in classical physics.  The conclusion is clear:  

No physical phenomenon is velocity dependent, with the possible exception that the 

constant velocity of light at c relative to the vacuum of empty space is also c ± v relative 

to linearly moving bodies. 

Why did Einstein want to demonstrate the mathematical invariance of an 

electric charge?  One reason probably was because Kaufmann assumed the invariance 

of electric charge for his experiments about electromagnetic mass in 1901 – 1902, and 

Einstein used Kaufmann’s experiments and his concept of electromagnetic mass as the 

foundation for his own concept of Relativistic Mass in Section 10 of his Special Theory.  

It would be natural for Einstein to want to bolster Kaufmann’s critical assumption which 

Einstein needed to adopt for his Special Theory  (Chapter 31A). 

44 See Guilini’s ad hoc claim in Chapter 30A that spherical point charges (when Lorentz transformed) 

become ellipsoids. 
45 Once the concept of ether is eliminated, it becomes the same concept as Einstein’s.  Was Poincaré’s 

proof of the invariance of electric charge Einstein’s source; and if so, why did he not give Poincaré credit?
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Figure 30.1
Guilini’s Ad Hoc Theory That a Spherical Point Charge Physically 
Contracts in a Coulomb Field in the Direction of Relative Velocity

Spherical point charge
theoretically at rest

v = 0.5c v = 0.7c v = 0.8c

A s p h e r i c a l p o i n t 
charge theoretically 
becomes a horizontally 
weakened ellipsoid.

direction of motion

Source:  Guilini, p. 83



Figure 30.2

Source:  Miller, pp. 295, 296
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When the velocity of a galaxy is interpreted by reason of an observed galactical redshift 
to be receding from the Earth at an appreciable fraction of the velocity of light or greater, 
the relativists use the relativistic redshift equation (shown above) instead of the classical 
magnitudes of velocity, because no matter how large the observed magnitudes of 
redshifts become “the velocity can never quite equal the speed of light.”  (Seeds, p. 
365) Does such ad hoc relativistic redshift equation eliminate the theoretical conflict?  
Of course not.

Figure 30.3  Einstein’s Relativistic Redshift Equation

Source:  Seeds, p. 365
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Figure 30.4

Source:  Miller, pp. 295, 296
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Chapter 31 

RELATIVISTIC DYNAMICS:  MASS, MOMENTUM, ENERGY & FORCE 

In Section 10 of his Special Theory, Einstein theoretically applied his relativistic 
kinematic concepts to the mass of an electron.  He imagined and described a new 
type of electromagnetic mass for the electron, the magnitude of which varied 
depending upon its relative velocity.  This ad hoc theory, which is now called 
Relativistic Mass, was the basis for his other relativistic concepts of dynamics and 
mechanics:  Relativistic Momentum, Relativistic Force, and Relativistic Energy.  
Relativistic Mass also became the mass for Einstein’s September 1905 mass-
energy paper (E = mc2).  However, none of these ad hoc concepts and theories 
has any empirical validity.  They are all meaningless. 

A. Einstein’s electromagnetic concept of relativistic mass.

Einstein’s Lorentz transformations succeeded in making his absolutely constant   

velocity of light at c mathematically invariant (or covariant) in all inertial reference 

frames, but only at the price of making classical mechanics no longer invariant in such 

frames when transformed by Lorentz transformations.  “What had been gained on one 

side had been lost on the other”  (D’Abro, 1950, p. 156).  Einstein’s only way out of this 

theoretical dilemma, and to retain mathematical consistency for his Special Theory, was 

“to assume [ad hoc] that the classical laws [of mechanics] were incorrect”1  (Ibid). 

“Accordingly,” states D’Abro, “the problem confronting Einstein was to 
formulate new laws of mechanics which would be invariant under the Lorentz-
Einstein transformations, and which at the same time would tend to coincide 
with the classical mechanical laws when low velocities were considered.  This last 
restriction stemmed from the fact that for low velocities the classical laws of 
mechanics were known to be very approximately correct”  (Ibid). 

1 The real reason for this dilemma was that Einstein’s impossible concept of the absolutely constant 
velocity of light at c relative to everything was empirically invalid, as were his Lorentz transformations  

(Chapters 21 and 27).  Classical mechanics, though not completely theoretically correct, was not the real 

culprit. 
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“Einstein obtained the revised mechanical laws” by conjecturing that the 

magnitudes of most physical phenomena (including length and time intervals) were 

dependent upon relative velocity2  (Ibid).  Einstein continued his attempt to change all 

of the classical laws of mechanics in Section 10 of his Special Theory with his ad hoc 

velocity dependent concept of Relativistic Mass.  If Einstein could convince his readers 

that mass was not really an invariant quantity, but rather varied and increased with 

relative velocity, then mathematically every other relativistic concept of mechanics and 

dynamics (which mathematically depended upon mass), including momentum, force, 

acceleration and even energy, would automatically follow with algebraic precision.3 

“In classical physics inertial mass mi is an inherent characteristic property of a 

particle and…is independent of the particle’s motion”  (Jammer, 2000, p. 41).  In 

contrast, Einstein’s theoretical concept of Relativistic Mass mr, as described in Section 

10 of his 1905 Special Theory, was a velocity-dependent mass which depends on the 

relative velocity of the moving reference frame as measured by Einstein’s relativistic 

kinematics from one inertial reference frame to another.  Jammer described Relativistic 

Mass by “the equation mr = m0/(1 – u2/c2)-½,” where m0 represents the proper mass 

of a particle at rest in relatively moving reference frame k, u is the velocity of the 

2 This conjecture was completely ad hoc, and like Einstein’s many other ad hoc conjectures, it never 
should have been made. 
3 Where did Einstein get the ad hoc idea that the magnitude of physical phenomena might be dependent 
upon relative velocity?  Possibly from Lorentz’s transformation equations in his April 1904 treatise which 

asserted that the constant velocity of light at c in Michelson’s experiments was somehow dependent 

upon the velocity of the Earth relative to the Sun and the ether.  However, we now know that this 

assertion was incorrect, because we now know the real reasons for Michelson’s paradoxical null results, 

which have nothing to do with any relative velocity dependent phenomena  (Chapter 16).  Possibly 

Einstein got such ad hoc idea from Kaufmann’s 1901 – 1902 experiments which asserted that 

electromagnetic mass varied depending upon the velocity of an electron. 
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particle as measured from the relatively stationary reference frame K, and c is the 

velocity of light 4 (Ibid).   

In Section 10 of his Special Theory, entitled the “Dynamics of the Slowly 

Accelerated Electron,” Einstein conducted another thought experiment.  He imagined 

“an electrically charged particle…an ‘electron’…in motion in an electromagnetic field…” 

(Einstein, 1905d [Dover, 1952, p. 61]).  Einstein stated that he was seeking the law of 

motion of the slowly accelerated electron5  (Ibid). 

At this point, we must ask the following questions.  Why did Einstein choose an 

electron in an electromagnetic field for the subject of his discussion of Relativistic Mass, 

whereas before in his Special Theory he had usually referred to a ponderable body in 

empty space? 6  The apparent answer is because the mass which Einstein was going to 

imagine and describe in Section 10 was the highly theoretical “electromagnetic mass” of 

an electron moving in an electromagnetic field.  In other words, such “mass” was 

actually an electromagnetic resistance or inertia masquerading as a material mass 

(Chapter 17), rather than the ponderable (weighable) inertial mass of a ponderable 

(weighable) material body.  As Abraham acknowledged in 1902: 

“[T]he inertia of the electron originates in the electromagnetic field.” 

4 This equation appeared in Lorentz’s April 1904 treatise  (Jammer, 2000, p. 42).  Such equation for 

Relativistic Mass may also be written as: 𝑚1 = 𝑚0/√(1 −
𝑣2

𝑐2)  (Feynman, 1963, p. 15-1). 
5 Why was Einstein so interested in keeping the electron slowly accelerated?  Probably so that when he 
conjectured that the motion and mass of the electron should also apply to ponderable material objects, 

the speed of such electron would appear to be within the normal range of speeds for material terrestrial 

objects.  This might make such ad hoc conjecture appear to be more credible. 
6 The word “ponderable” means:  “that can be weighed”  (Webster’s Dictionary).  Almost everything in 
Einstein’s Special Theory before Section 10 dealt with a rigid or solid body as an irreducible entity.  But in 

§ 10 Einstein switched “to the notion of a point electron moving according to the kinematics derived in

Part I of the relativity paper”  (Miller, p. 305).
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“[T]he mass of the electron is of purely electromagnetic nature”  (Jammer, 1961, 
p. 151).

In this regard, Miller pointed out that in the original German version of his 

Special Theory, Einstein used the symbol ‘µ’ for ‘m’ “even though in the German 

language scientific literature this symbol was usually reserved for the electromagnetic 

mass”  (Miller, p. 308).  This fact, as well as Einstein’s abrupt switch from a rigid body in 

space to an electron in an electromagnetic field, and his later references to “longitudinal 

mass” and “transverse mass,” which are only applicable to an electromagnetic mass, 

strongly implies to the author that throughout almost all of Section 10, Einstein was only 

discussing an “electromagnetic mass” (an electromagnetic resistance), rather than the 

inertial mass of ponderable matter.  In fact, Einstein twice acknowledged that the 

author’s interpretation is correct.  In the middle of Section 10, Einstein conjectured that 

the longitudinal mass and the transverse mass “are also valid for ponderable material 

points” (Einstein, 1905d [Dover, 1952, p. 63]), and toward the end of Section 10, he 

conjectured that the kinetic energy of the electron’s mass must also apply to 

“ponderable masses as well”  (Ibid, p. 64). 

Why did Einstein decide to use and analyze an electromagnetic mass (a 

resistance) rather than the ponderable mass of a weighable body?  Because Kaufmann’s 

1901 – 1902 experimental data suggested that electromagnetic mass varied depending 

upon the velocity of the electron; whereas, there was absolutely no empirical evidence 

that the ponderable mass of a rigid body ever varied because of its velocity.  Thus, an 

analysis of the ponderable mass of a rigid body would not have furthered Einstein’s 

relativistic agenda. 
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In Section 10, Einstein began his thought experiment by imagining that the 

electron was at rest in moving inertial reference system k.  He conjectured that the 

slightly accelerated motion of the electron in system k was described by three 

equations, and that “m [is] the mass of the electron, as long as its motion is slow”7  

(Einstein, 1905d [Dover, 1952, p. 61]).   Thereafter, Einstein applied the Lorentz 

transformations and the transformations which he found in Section 6, and transformed 

the equations for the electron’s motion in k to the stationary reference system K.  He 

then asserted that a “pondermotive force” was acting on the electron and was 

accelerating the electron in accordance with the equation F = ma 8  (Ibid, p. 62). 

But wait a minute.  In Section 6 of his Special Theory, Einstein had denied that 

there was an “electromotive force” that acts on a point charge moving in an 

electromagnetic field.9  Instead he asserted that the force acting upon the electron was 

nothing more than the “electric force”  (Chapter 30A).  Why is this case any different?  

Why is it not the “electric force” of the electromagnetic field which is acting on the 

electric charged particle (the electron)?10  Einstein probably mischaracterized such force 

7 This statement means that at low speeds, the mass of the electron was substantially the same as the 
non-velocity dependent classical mass m  . 
8 The phrase, “as long as its motion is slow,” also implied to Miller “that, as a result of the relativity of 
simultaneity, we can expect certain changes to occur in the mathematical formulation of this law”… m = 
F  /a  (Miller, p. 308). 
9 According to the electron theory,  “Conductors of electricity, for example silver or copper metal, contain 
electrons which are free to move through the metal under the influence of electrical forces.  Electrons are 

the fundamental entities of electric charge.  When they move, they constitute an electric current.  Should 

the electron, in its motion, be in the vicinity of a magnetic field, a force should be exerted on the electron 

in a direction opposed to its motion.  This type of force is referred to as electromagnetic inertia of the 

electron”  (Goldberg, p. 134). 
10 Again, this is what Abraham acknowledged in 1902,  “[T]he inertia of the electron originates in the 
electromagnetic field”  “The mass of the electron is of purely electromagnetic nature”  (Jammer, 1961, p. 

151). 
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as “pondermotive” so that he could later conjecture that the electromagnetic mass of 

the electron also applied to ponderable masses.  A “pondermotive” force means a 

“weight moving force” such as Newton’s force in F = ma .  Somewhat later in Section 10, 

Einstein acknowledged that he needed the definition of force that he had chosen in 

order to derive his equations for longitudinal mass and transverse mass, because:  

“[W]ith a different definition of force and acceleration, we should naturally obtain other 

values for the masses”11  (Einstein, 1905d [Dover, 1952, p. 63]). 

Remember that the concepts of longitudinal mass and transverse mass were 

invented by Abraham in 1903 in order to describe Kaufmann’s 1901 – 1902 experiments 

with the electromagnetic mass of electrons and the data which he collected and 

published in 1902  (Chapter 17).  At the end of his April 1904 treatise, Lorentz also 

referred to the “electromagnetic masses” of electrons which Kaufmann and Abraham 

had found, and Lorentz asserted that the values which he himself had found (based on 

his April 1904 theories) for the same masses agreed with Kaufmann’s measurements 

“nearly as well as with those of Abraham”  (Lorentz, 1904c [Dover, 1952, pp. 30 – 34]). 

Einstein asserted in § 10 that he took “the ordinary point of view” in his inquiry 

“as to the ‘longitudinal’ and the ‘transverse’ mass of the moving electron”12  (Einstein, 

11 Einstein needed to obtain the same or similar values for longitudinal and transverse mass for his Special 
Theory, as was previously obtained by Kaufmann, Abraham and Lorentz, in order not to appear too ad 

hoc.  Einstein appears to contradict himself two paragraphs later when (instead of a pondermotive force) 

he described the motion of the electron “under the action of an electrostatic force” and “the energy 

withdrawn from the electrostatic field” by the motion of the electron  (Einstein, 1905d [Dover, 1952, p. 

63]). 
12 The “ordinary point of view” “was Abraham’s in which the electron’s mass was a two-component 
quantity that depended upon the orientation of the external forces and was totally electromagnetic in 

origin”  (Miller, p. 309). 
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1905d [Dover, 1952, p. 62]).  Einstein’s equations for these “apparent” masses were:13 

Longitudinal mass: 
𝑚

(√1−
𝑣2

𝑐2)

3

Transverse mass: 
𝑚

1−
𝑣2

𝑐2

(Ibid, p. 63). 

In order to derive these equations, Einstein called his “pondermotive force” simply “the 

force acting upon the electron,”14 he maintained the equation F = ma , and he decided 

“that the accelerations are to be measured in the stationary system K”15  (Ibid). 

According to Einstein’s concepts of longitudinal mass and transverse mass, as the 

relative velocity v of system k increases so does the mass of the electron (as measured 

in K), and when v approaches c the mass mr of the electron in k (as measured in K) 

increases toward infinity16  (Chart 31.1 and Figure 31.2).  As will be seen on Chart 31.1A 

and Figure 31.2, Einstein’s values for longitudinal mass match Lorentz’s April 1904 

values exactly,17 but they differ dramatically from Abraham’s values.  Remember from 

Chapter 17 that Abraham had determined that Kaufmann’s “longitudinal mass” was 

13 In order to remain consistent with the rest of his Special Theory, the m in each equation should have 
been m0, the proper rest mass in system k  . 
14 According to Einstein, this force “followed from the relativity of electromagnetic fields”  (Miller, p. 

309) . This concept was, of course, ad hoc.  Einstein considered the force he used as equivalent to

Lorentz’s force law, and he referred to Lorentz’s derivation of it as a major achievement (Miller, pp. 309 –

310).  For a description of Lorentz’s electromagnetic force law see Resnick, 1968, p. 120.
15 The accelerations of the electron in the moving system k needed to be measured in the stationary 
reference system K in order to obtain the Relativistic Mass, because if measured in system k the mass 

would only be the proper rest mass m0. 
16 Since momentum becomes m0v, the momentum of the particle likewise theoretically increases toward 
infinity in Einstein’s Special Theory. 
17 This is further evidence for our conclusions in Chapter 27 that Einstein had read Lorentz’s April 1904 
treatise well before he published his Special Theory, and that he copied many of Lorentz’s concepts in his 

Special Theory. 
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meaningless and immeasurable.  So why did Einstein derive a formula for Longitudinal 

Mass and thus imply that it did have meaning and was measurable?  Most likely because 

he did not know about Abraham’s conjecture and was merely mimicking the theories of 

Kaufmann, Abraham and Lorentz without much scrutiny or original thought.  On the 

other hand, Einstein’s values for transverse mass differ dramatically from both 

Abraham’s and Lorentz’s values  (Chart 31.1B). 

Miller believed that Einstein’s variations with respect to Lorentz’s magnitudes for 

transverse mass required an explanation, and that the question why Einstein did not 

provide one in his Special Theory was a mystery  (Miller, p. 312).  However, there is very 

little mystery for the author.  Any such explanation by Einstein might have signaled that 

he had read Lorentz’s April 1904 treatise and that he had “borrowed” many of its 

concepts, especially the Lorentz transformation equations, which he claimed to have 

derived from his two fundamental postulates. 

  Shortly thereafter, Einstein conjectured that these results for the increase in 

(electromagnetic) mass of the electron are also valid for ponderable matter  (Einstein, 

1905d [Dover, 1952, p. 63).  In Einstein’s own words: 

“We remark that these results as to the mass are also valid for ponderable 
material points, because a ponderable material point can be made into an 
electron (in our sense of the word) by the addition of an electric charge, 
no matter how small”18  (Ibid). 

On the contrary, as we previously explained, all that Einstein was dealing with were the 

resistances provided by the electromagnetic field to the motion of an electron through 

18 This conversion of a material point into an electron was, of course, nothing more than Einstein’s 

imagination of hyperbole at work.  Einstein’s “sense of the word” electron was, of course, fantasy. 
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it, which when using the formula F = ma mathematically results in increases in mass m.  

These electromagnetic resistances had been mischaracterized by everyone during the 

latter part of the 19th century as “apparent” masses in order to remain consistent with 

Euler’s incorrect formula F = ma for the determination of the masses.  This incorrect 

characterization was perfect for Einstein’s theory of Relativistic Mass, because such 

electromagnetic “apparent” masses (re-characterized as ponderable masses) would 

vary with velocity in his Special Theory19  (Chapter 17).  This is the major reason why 

Einstein wanted to maintain the equation F = ma .   

But, if there were no real increases in the mass of an electron due to such 

electromagnetic resistances, how could Einstein’s concept of a variable mass for the 

electron depending upon relative velocity be extended to (and be empirically valid for) 

the mass of ponderable matter?  It could not.  In light of the above discussion, we must 

ask the question:  Does Einstein’s Relativistic Mass even exist? 

B. Does Einstein’s Relativistic Mass Exist?

In early 1906, German scientist, Max Planck, showed that with a different 

definition of force (vis. the rate of change of momentum) Einstein’s equations (from 

which he derived transverse mass) could be written in a different form.  From this 

19 As the author explained in Chapter 17, Euler’s formula (F = ma  ) should have been modified to  
F = (m – R  )a  , or the equivalent, in order to account for the environmental resistances to motion (R  ), to 

show the correct force, mass and acceleration, and to prevent such resistances R from being 

mathematically characterized as increases in mass. 
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different form for Einstein’s equations, Planck also derived a different equation for 

transverse mass:20 

mr = mrYu = m0(1 – u2/c2) –½ 

(Jammer, 2000, pp. 43 – 44).   

During the period 1909 – 1912, in order to demonstrate that the relativistic 

formulas for mass and momentum could be derived from mechanics principles, as well 

as electromagnetic principles, American mathematical physicist Richard Tolman (1881 - 

1948) invented a series of relativistic thought experiments wherein identical bodies 

collided  (Jammer, 1961, pp. 161 – 162).  He applied the mechanics principles of 

conservation of mass and momentum, and Einstein’s relativistic addition theorem of 

velocities to such thought experiments, and he derived the same equation for 

transverse mass as Planck did21  (Jammer, 2000, p. 46).   

There is little doubt that Planck’s derivations, Tolman’s method of derivation, 

and Jammer’s derivations are mathematically correct and internally consistent with 

Einstein’s theories and formulas.  The only real questions are:  Do any of these 

relativistic derivations, equations and computations mean anything?  Does Einstein’s 

mathematical Relativistic Mass have any relevance to reality?  Does Relativistic 

Momentum derived from Relativistic Mass have any empirical meaning?  Is there any 

20 In his 2000 book, entitled Mass, Jammer then rewrote Planck’s scalar equation as a vector equation, 
redefined “force as the (time) rate of change of momentum,” and derived the relativistic formula for 

momentum:  p = m0YuU  (Jammer, 2000, p. 44).  The symbol “Yu stands for 

(1 – u2/c2)-½”  (Ibid, p. 53). 
21 Tolman’s method for deriving Relativistic Mass has generally been adopted by the scientific community  
(Jammer, 2000, p. 46).  In order to demonstrate the internal consistency of Einstein’s relativistic mass 

concept, Jammer (in his 2000 book) also mathematically demonstrated that “the equation m = m0Yu is a 

direct consequence of the Lorentz transformation”  (Ibid, pp. 49 – 50). 
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empirical evidence that ponderable inertial mass is velocity-dependent? 

First of all, we must remember that Einstein was not just asserting that mass was 

velocity dependent, but rather he was asserting that it was relative velocity dependent.  

One must then ask the question:  What does relative velocity have to do with anything?  

Every co-moving body in the Cosmos has a relative velocity with respect to every other 

co-moving body.  But very few of such relative velocities have any relevant meaning. 

According to Einstein’s Special Theory, the measurement of the magnitude of 

the mass of a body depends upon the relative motion of the observer “with respect to 

the body of reference chosen in the particular case”22  (Einstein, Relativity, p. 60).  This 

means that the measured mass of a body will depend upon which body of reference is 

chosen and which observer is doing the measuring with respect to the relative motion in 

the particular case.  In other words, according to Einstein, the same ponderable inertial 

mass of a material body can vary from m0 to a magnitude approaching infinity in each 

reference frame depending upon who is doing the measuring.   

How does the chosen body of reference know that it has been chosen by an 

observer, and by which observer?  According to Einstein, every body in the Cosmos has 

an infinite number of different mass values depending upon which infinite observer is 

doing the measuring?  If the observer doing the choosing of the body of reference 

changes his mind and chooses a different body of reference, will the magnitude of the 

22 As we learned in Chapter 28, the only reason that motion effects such measurement is because of 
Einstein’s 1905 methods of hand and eye measurements of coordinates, where it is physically impossible 

to measure the front end and the rear end of a moving rod, simultaneously  (Resnick, 1992, pp. 480 – 

481).  This is not a very good reason to change all of mechanics and much of physics, especially in the 21st 

century when such hand and eye measurements are completely obsolete. 
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body’s mass that is being measured instantaneously change to a different magnitude of 

mass?  How does the mass of just one co-moving body (i.e. the chosen body of 

reference) increase the mass of just one other co-moving body to the exclusion of all of 

the others?  By what process does this selective increase of mass occur, and how does it 

occur at a distance?  Does Einstein’s Relativistic Mass concept have any real or physical 

meaning with respect to anything?  The answer is no. 

Secondly, one must ask the question:  What relevance does electromagnetic 

mass, which is nothing more than an electromagnetic resistance or inertia, have to do 

with the material mass of ponderable bodies?  Einstein’s attempts to turn an 

electromagnetic resistance and its related experiments (by Kaufmann and others) into 

the ponderable mass of a material body may have fooled those who wanted to be 

fooled, but they do not fool the author.  Of course, the relative velocity of an 

electromagnetic resistance has nothing to do with a ponderable mass.23  For this reason 

alone, Einstein’s contrived ad hoc concept of Relativistic Mass has no empirical validity. 

Thirdly, D’Abro described Einstein’s concept of Relativistic Mass, and its above 

described problems, in the following manner: 

“According to Einstein, the electron increases in mass only in so far as it is in 
relative motion with respect to the observer.  Were the observer to be attached 
to the flying electron no increase in mass would exist; it would be the electron 
left behind which would now appear to have suffered the increase.  Thus mass 
follows distance, duration and electromagnetic field in being a relative having no 
definite magnitude of itself and being essentially dependent on the conditions of 
observation”  (D’Abro, 1950, p. 160). 

23 Even if there was a ponderable mass that was dependent upon relative velocity this would have 
violated the mechanical co-variance of Galileo’s principle of relativity, which Einstein claimed he was 

attempting to reconcile with the constant velocity of light at c  (Chapters 19 and 24).  Unless, of course, if 

we applied Einstein’s empirically invalid kinematic measurements to the situation. 
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Does any of this description make any empirical sense?  Of course not. 

Goldberg also made the following insightful comments about Einstein’s 

illusionary concept of Relativistic Mass: 

“We must consider the measurement of mass within the special theory of 
relativity from two different perspectives, one in which the mass is at rest with 
respect to us, and one in which the mass is moving at a high rate of speed 
relative to us”24  (Goldberg, p. 143). 

“In the Einstein theory…the increase in mass had nothing to do with a specific 
theory of the electron.  In fact it derived only from the measurements of lengths 
and times and was a kinematic result”25  (Ibid, p. 141). 

“Does the mass of objects moving with respect to the observer who is measuring 
actually increase?  Within the theory of relativity this question has no meaning.  
We might coin a phrase:  ‘Actually is as actually measures’”26  (Ibid, p. 147). 

“For as with all other parameters that are treated within the theory of relativity, 
the change in mass says nothing essential about the body itself, but results as an 
artifact of the way distances and times are measured for the same events by 
different inertial observers”27  (Ibid). 

In other words, the mathematical illusions which result from the Lorentz 

transformations and Einstein’s other bizarre kinematic methods of measuring the 

magnitudes of physical phenomena (i.e. mass) do not actually change such physical 

24 But why must we do this?  Mass is not a telephone pole which we perceive to have a different height if 
it is next to us and if it is one hundred yards away.  In the case of the telephone pole, our speed does not 

change our perspective and perception of its height - only distance does.  Why is mass any different? 
25 Even Born and Resnick admitted that Einstein’s concept of Length Contraction did not result in a 
physical shortening of a rigid rod.  Such shortening was only an illusion of coordinate measurement when 

relative motion between the measurer and the object to be measured was involved.  Illusions of 

shortening, etc., have no place in physics  (Chapters 26 and 28). 
26 These ludicrous comments have no meaning with respect to our telephone pole analogy.  The 
telephone pole does not physically change in height just because we perceive it to by our eye 

measurements.  Such measurements of an illusion cannot change reality.  We might coin another phrase:  

“Actuality is as actuality measures reality, not an illusion.” 
27 This same type of artifact (i.e. an illusion) results from our eye measurements of a telephone pole at 
two different distances, but it is a meaningless artifact.  Einstein’s ridiculous methods of measuring 

illusions cannot change physical reality. 
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magnitudes.  The observer (measurer) who is moving away from the object or the 

physical phenomenon to be measured only mathematically perceives a different 

magnitude because of the unrealistic and unscientific way that Einstein requires 

distances and times to be measured in his Special Theory.   

Based on the above, one might ask:  Why did Einstein require such obviously 

distorted measurements for his Special Theory,28 and why must we continue to utilize 

them especially if we know that they are deformations of reality?29  It becomes obvious 

that if Einstein had not invented his radical, bizarre and empirically invalid methods of 

measuring (described in Chapters 25 through 29), and had not applied them to mass, 

then there never would have been a concept or artifact of Relativistic Mass.30 

For many years after 1905, relativists (and especially particle physicists) 

defended Einstein’s concept of Relativistic Mass on the ground that it was important 

“when dealing with atomic and subatomic particles”  (Jammer, 2000, p. 54).  Feynman 

attempted to explain such importance, vis. that Relativistic Mass provides the inertia in 

a particle accelerator which allows particle physicists to interpret both the magnitude of 

the mass and the magnitude of the velocity of the accelerated particle.  Based on 

Relativistic Mass, Feynman conjectured that when a force constantly acts on the mass of 

a body, the body keeps picking up momentum rather than speed.  This Relativistic 

28 We already know the answer to this question.  Einstein needed such distortions in order to construct 

his Special Theory, to make his bizarre relativistic concepts appear mathematically plausible, and above all

to 

remain mathematically consistent with his impossible absolutely constant velocity of light at c relative to 

everything  (Chapters 21 – 29). 
29 We must continue to use such distorted measurements only if we desire to continue to apply Einstein’s 
empirically invalid and meaningless Special Theory to physics. 
30 These conclusions also equally apply to Einstein’s other distorted measurements of length, time 
intervals, addition of velocities, etc., etc. 
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Momentum continually increases because the Relativistic Mass is increasing.  However, 

as the mass approaches velocity c there is practically no change of velocity, but 

Relativistic Momentum continues to increase toward infinity  (Feynman, 1963, p. 15-9).  

In Feynman’s own words: 

“Whenever a force produces very little change in the velocity of a body, we say 
that the body has a great deal of inertia, and that is exactly what our formula for 
relativistic mass says—it says that the inertia is very great when v is nearly as 
great as c.31 

“As an example of this effect, to deflect the high speed electrons in the 
synchrotron…, we need a magnetic field that is 2000 times stronger than would 
be expected on the basis of Newton’s laws.  In other words, the mass of the 
electrons in the synchrotron is 2000 times as great as their normal mass…[T]hat 
mi should be 2000 times m0 means that…v differs from c by one part in 
8,000,000…32 

“Whenever electrons are going that fast their masses are enormous, but their 
speed cannot exceed the speed of light”33  (Ibid). 

The increase of a particle’s or a body’s rest mass with velocity, or with relative 

velocity, has never been empirically demonstrated on a macro level:  at speeds that are 

small compared to c this conjecture is not even theoretically detectible  (Sobel, p. 206).  

In a modern particle accelerator, a particle is interpreted in accordance with Special 

Relativity to have “a speed of more than 99.99999999 percent of the speed of light”  

31 What really causes this great increase in inertia?  In a high-energy particle accelerator it is most likely 
the resistance of the electromagnetic field acting on the accelerated charged particles, i.e. electrons.  In 

other words, it is nothing more than an electromagnetic mass (an electromagnetic resistance)  (Chapter 

17). 
32 Feynman assumed that he was dealing with the electron’s inertial mass mi; but he was most likely only 
dealing with the electron’s electromagnetic mass (or resistance).  Remember Abraham’s 

acknowledgement:  “the mass of the electron is of purely electromagnetic nature”  (Jammer, 1961, p. 

151). 
33 All of these ad hoc interpretations by Feynman are, of course, based solely upon Einstein’s Special 
Theory and his concept of Relativistic Mass, which we have just demonstrated is a mathematical illusion, a 

resistance, and does not physically exist as a material mass. 

718 Chapter Thirty-One



(Ibid, p. 252, F.N. 6).  However, without Special Relativity a particle can have no 

interpretation of its velocity or its mass, whatsoever.  Since we have already 

demonstrated that every concept of Special Relativity is ad hoc, an illusion, and 

empirically meaningless, why should we have any faith at all in such relativistic 

interpretations on any level:  micro or macro? 

Let us pause for a moment from discussing all of these theories, equations, 

experiments and their relativistic interpretations, in order to determine what we are 

really talking about and what we are really attempting to demonstrate.  Dingle asked,  

“What do we mean when we speak of the mass of an electron”  (Dingle, 1972, p. 141)?  

He answered: 

“We certainly do not put an electron in a balance-pan and compare it with 
weights in the other pan.  We could not do so because not only can we not 
capture an electron, but also we do not know what it is.  A hundred years ago 
the word denoted a rather vaguely conceived unit of electricity of unknown 
character.  By the end of the nineteenth century it seemed to have been 
definitely revealed as a particle of negative electricity with measurable 
properties of the kind familiar in ordinary matter, but thirty years later it was 
found to possess undeniably wave-like characteristics.  The idea then arose that 
it was a sort of mist of electricity, and Eddington probably gave it the most 
candid description as “something unknown doing we don’t know what”.  We are 
no wiser today; nevertheless, we speak of the mass of an electron as though it 
were equivalent to the mass of a lump of lead”  (Ibid, pp. 141 – 142). 

Dingle then asked the question:  “What, then, can we mean when we say that 

special relativity receives confirmation from the verification of its prediction that the 

mass of a body increases with its velocity”  (Ibid., p. 142). 

“What we confirm by the experiments (i.e. by the observations and our 
inferences from them) is that the whole complex of conceptions that yields the 
highly metaphorical “mass” and “velocity” hangs together if we include special 
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relativity (or Lorentz’s theory) as a part of it”34  (Ibid). 

Because Special Relativity is an integral part of that complex of conceptions, such a 

“confirmation” “proves nothing at all.  It is like claiming, as a proof that a man always 

speaks the truth, the fact that he says he does”  (Ibid).  In effect, such confirmation is 

circular. 

It becomes obvious that the mass of an electron, its increase with velocity, and 

even the velocity itself are merely speculations, metaphors and interpretations of 

experiments based largely upon relativistic equations for mass, momentum, force and 

energy and upon Einstein’s other relativistic concepts.  What else would one expect for 

a result, other than a “self confirmation” of Special Relativity? 

Let us now do a little theorizing, speculating and interpreting of our own.  All of 

the above theories and experiments that deal with electrons being accelerated in an 

electromagnetic field and which result in an “apparent” increase of mass with velocity, 

sounds a great deal like the electromagnetic mass theories and experiments that 

occurred just before Einstein wrote his Special Theory in 1905  (Chapter 17).  But, again, 

it later turned out that the apparent electromagnetic mass was only the resistance of 

the electromagnetic field acting upon the electron moving through it.  This resistance 

had been interpreted as a mass so that the equation F = ma could remain valid.  

However, it was really just a form of “electromagnetic inertia” masquerading as a mass, 

and Euler’s equation F = ma should have been modified to F = (m – R)a , or the 

34 This “complex of conceptions” is none other than what we currently call “quantum 

mechanics,” “particle physics,” “quantum field theory,” and “superstring theory”  (Chapters 34

and 35). 
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equivalent, in order to correctly account for the resistance (R). 

Now, factor in Feynman’s analogy of a force which “produces very little change 

in the velocity of a body; we say that the body has a great deal of inertia.”  If the 

“apparent Relativistic Mass” in such high-energy particle experiments is instead re-

interpreted as an electromagnetic resistance (or inertia as J. J. Thompson called it), then 

all of such high-energy particle experiments which supposedly confirm Relativistic 

Dynamics (the Relativistic Mass of a particle, its relativistic velocity and its relativistic 

energy) would instead confirm the meaningless new interpretation.  The modified 

classical formula F = (m – R)a would also describe this new interpretation. 

Some relativists still defend Relativistic Mass on heuristic or aesthetic grounds, 

i.e. “it paints a picture of nature that is beautiful in its simplicity”  (Jammer, 2000, p. 55).

However, others outright “reject the legitimacy of mr” and find it “objectionable that 

the mass of a particle decreases or increases for no physical reason,” or find it 

“unreasonable…that the mass of a particle…should depend on purely geometrical 

details such as the spatial direction of the force…”  (Ibid, pp. 53 – 54).  Some even 

“reject mr, on the grounds that it gives the impression that the effects of relativity are 

due to “something happening” to the particle, whereas they are of course due to the 

properties of space-time”35  (Ibid., pp. 54, 55).  Still others find it “misleading” and “not 

necessary” at all  (Ibid, p. 54). 

35 This statement is, of course, a direct admission that Relativistic Mass does not empirically exist.  In 
Chapter 33 we will demonstrate that Minkowski’s ad hoc Space time geometry is also empirically invalid 

and empirically meaningless.  Therefore, Jammer’s conjectures that Space time has properties are also 

meaningless. 
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Jammer concluded that “the general trend, especially in the literature on 

elementary particle physics, is toward the elimination of mr” entirely36 (Jammer, 2000, 

p. 55).  The “most vigorous campaign ever waged against the concept of relativistic

mass” began in 1989 when prominent Russian particle physicist Lev Okun emphatically 

declared that: 

“[I]n the modern language of relativity there is only one mass, the Newtonian 
mass m, which does not vary with velocity,” and “[T]here is only one mass in 
physics which does not depend on the reference frame”37  (Ibid, p. 51). 

Relativistic Mass cannot exist for many other reasons.  For example, it depends 

upon Einstein’s Lorentz transformations, which we have demonstrated to be ad hoc and 

empirically meaningless in Chapter 27.  It also depends upon all of Einstein’s 

fundamental postulates and his relativistic concepts of kinematics, all of which we have 

demonstrated to be ad hoc and empirically meaningless  (Chapters 21 through 29).  In 

addition, remember the ad hoc reason why we began this discussion of Relativistic 

Mass:  Einstein needed to arbitrarily characterize all of the phenomena involved with 

classical mechanics, including length, time, velocity and mass, so that they could be 

considered to be relative velocity dependent in order that they would be consistent 

with his impossible second postulate concerning the absolutely constant velocity of light 

at c and with the Lorentz transformations.   

If Relativistic Mass does not exist, is not empirically valid, and the only remaining 

36 On the other hand, some textbooks still cling to the concept of Relativistic Mass  (Jammer, 2000, p. 55). 
37 If Relativistic Mass does not exist, then how do particle physicists determine the mass and the velocity 
of an accelerated particle?  What happens to the remaining concepts of Relativistic Dynamics 

(momentum, force and energy) which are dependent upon Relativistic Mass?  We shall soon answer these 

questions.
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mass is classical inertial mass, this is yet another huge inconsistency and contradiction 

to Einstein’s entire Special Theory.  Inter alia, the natural law of mass would, therefore, 

not be mathematically covariant with respect to Lorentz transformations.  Remember 

Einstein’s edict described in Chapter 27: 

“General laws of nature are co-variant with respect to Lorentz 
transformations…This is a definite mathematical condition that the theory of 
relativity demands of a natural law… 

“If a general law of nature were to be found which did not satisfy this condition, 
then at least one of the two fundamental assumptions of the theory would have 
been disproved”  (Einstein, Relativity, p. 48). 

Well, we have now found yet another law of nature which does not satisfy Einstein’s 

requirement of co-variance.  That natural law is mass. 

If mass is not mathematically covariant, then neither are the other concepts of 

Relativistic Dynamics:  Relativistic Momentum, Relativistic Force, Relativistic Energy, 

Relativistic Acceleration, and E0 = m0c2, which also depend upon Relativistic Mass and 

relative velocity.  Thus, the ad hoc and artificial concepts of Relativistic Dynamics and 

Relativistic Mechanics become things of the past.  Ultimately, Einstein’s entire 

relativistic house of cards collapses completely. 

C. Relativistic Momentum.  A Most Revealing Section!

In Newtonian mechanics, the law of force F was sometimes described by the 

rate of change of momentum, F = d(mv)/dt, where mass m was the constant inertial 

mass  (Feynman, 1963, p. 15-8).  Newton’s first law of motion together with his third law 

implied the conservation of linear momentum mv.  This conservation law may be 

described as follows,  “In the absence of external forces, the momentum of any system 
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is conserved in all interactions”  (Goldberg, p. 58).  In other words, “[T]he sum of the 

momenta mv for two or more interacting bodies [i.e. in a perfectly elastic collision] is a 

constant,” zero  (French, p. 6).  These Newtonian laws of mechanics worked with great 

precision for well over 200 years. 

However, after 1905, Einstein and his relativistic followers decided that when 

theoretically viewed from two different inertial reference frames and measured by his 

relativistic kinematics, the magnitude of momentum was not conserved in both 

reference frames and that this violated Einstein’s principle of relativity.38  Resnick 

demonstrated how this non-conservation of momentum was contrived.  In a thought 

experiment, Resnick showed that when two identical billiard balls (each with the same 

inertial mass and velocity) collide in a perfectly elastic collision, that momentum is 

conserved for the observer situated in the same inertial system S as the collision, which 

observer makes proper physical measurements of such collision39  (Figure 31.3A).  

Resnick then Lorentz transformed the initial and final velocities of such collision to a 

distant inertial reference system S' using Einstein’s relativistic composition of velocity 

transformations  (Chapter 29).  This Lorentz transformation procedure, of course, 

mathematically changed and distorted all of the relevant magnitudes of the collision 

which was performed in system S so that momentum of such collision would not appear 

to be conserved for the observer in S'  (Figure 31.3B).  Thereafter, Resnick decided that 

38 The fiction that observer S' makes hand and eye coordinate measurements of the momentum of a 

collision in another frame of reference S is, of course, an absurdity. 
39 This is exactly the way that momentum is empirically demonstrated to be conserved in a theoretically 

perfectly elastic collision anywhere on Earth. 
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the observer in S' “will conclude [from the distorted collision viewed in S'] that 

momentum is not conserved,” and that this violated Einstein’s principle of relativity40  

(Resnick, 1992, p. 482).  

For this reason, Resnick stated that “if we are to retain the conservation of 

momentum as a general law consistent with Einstein’s first postulate, we must find a 

new definition of momentum”41  (Ibid).  According to Resnick, this new definition must 

result:  1) in a conservation law where “if momentum is conserved according to an 

observer in one inertial frame, then [when Lorentz transformed] it is conserved 

according to observers in all inertial frames,” and  2) “at low speeds, the definition 

must reduce to p = mv, which we know works perfectly well in the non-relativistic 

case”42  

(Ibid).   Not surprisingly, this new relativistic definition or formula for momentum turned 

out to be 𝑝 = 𝑚𝑣 = 𝑚0𝑣/√(1 −
𝑣2

𝑐2)  (Feynman, 1963, p. 15-8).  “Momentum is still 

given by mv, but (stated Feynman) the new mass m in such formula for Relativistic 

Momentum is Einstein’s velocity dependant Relativistic Mass, m0”
43  (Ibid).  “There will 

40 Obviously, a much more precise method of determining whether momentum is conserved in two 
different reference frames is to conduct the same collision experiment in each frame and properly 

measure the relevant magnitudes within each frame. 
41 Why should we want the conservation of momentum to be consistent with Einstein’s first postulate 
when we demonstrated in Chapter 24 that it was ad hoc and empirically invalid?  It should be enough that 

such conservation of momentum is consistent with Galileo’s Relativity and with the Galilean 

transformation equations. 
42 In other words, we empirically know perfectly well from 200 years of experience on Earth that   p = mv 
always works the same way, and that momentum is always conserved in a theoretically perfectly elastic 

collision (absent external forces). 
43 On the other hand, if the new mass is relative velocity dependent Relativistic Mass m0, then it follows:  
1) that Relativistic Momentum must also be relative velocity dependent, and  2) that Relativistic

Momentum must be empirically invalid and meaningless, because we know from the prior sections A and

B of this chapter that ad hoc Relativistic Mass is empirically invalid, an illusion, and a myth.
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still be conservation of momentum in the same way as before, but the quantity that is 

being conserved is not the old mv, but instead the quantity [in the above equation for 

Relativistic Momentum] which has the modified mass”  (Ibid.). 

At the end of his article on Relativistic Momentum, Resnick further insulted our 

intelligence.  He claimed that the above relativistic formula for momentum was in exact 

agreement with experimental data collected from high energy linear accelerators, which 

when plotted showed a curve where the assumed momenta of electrons is a function of 

their assumed velocity44  (Figure 31.3C).  In the process, however, Resnick forgot to 

inform us that the assumptions of momentum and velocity for such electrons which 

resulted in such curve had been determined solely by interpretations based on and 

consistent with the concepts of Special Relativity.  Therefore, all that such curve really 

attempted to confirm was that certain concepts of Special Relativity (i.e. the Relativistic 

Addition of Velocities and Time Dilation) were consistent with and mathematically 

confirmed another concept of Special Relativity (i.e. Relativistic Momentum and its 

associated velocities).  In effect, that Special Relativity confirmed itself. 

How stupid do the relativists think we are?  Resnick took a perfectly valid 

terrestrial collision experiment which conserved momentum, and then Lorentz 

transformed it to another distant reference frame which, of course, changed all of its 

magnitudes and distorted such collision so that momentum would no longer appear to 

be conserved when viewed by S'  (Figures 31.3A & 31.3B).  He then decided to scrap the 

44 The applicable relativistic curve should have been the one shown as Figure 16.3B, not the one which 

Resnick displayed on Figure 31.3C, because it was a result of division (not multiplication) and the Lorentz 

transformations. 
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perfectly correct Newtonian law of momentum mv and replace it with an ad hoc 

relativistic law for momentum.  When the distorted collision experiment in S' was then 

mathematically compared with such relativistic law of momentum, they were of course 

consistent for any inertial reference system moving at any relative velocity v.  Then 

Feynman explained and validated this very obvious mathematical subterfuge. 

Are the relativists now so arrogant as to believe that no one else on the planet 

has a brain; that no one else can see through their artificial and transparent 

mathematical deceptions?  After all, the relativists artificially caused observer S' to 

falsely believe that momentum had not been conserved during the collision in system S , 

by intentionally sending observer S' distorted magnitudes for such collision by means of 

Lorentz transformations.  What result other than relativistic consistency should any 

such relativist expect?45   

It turns out that Relativistic Momentum is not an isolated example of this 

obvious subterfuge.  On the contrary, all Lorentz transformed physical phenomena from 

one reference frame to another also result in substantially similar transparent 

mathematical deceptions.  Therefore, all of the dozens upon dozens of distorted 

relativistic concepts and distorted mathematical consequences that result from these 

Lorentz transformation processes are completely ad hoc, artificial and meaningless.  Is 

45 Relativistic Momentum cannot exist for many other reasons.  For example, it depends upon Einstein’s 
two fundamental postulates and his kinematic method of measuring, which we have demonstrated to be 

artificial, illogical and empirically invalid in Chapters 21 and 29.  It depends upon the validity and existence 

of “electromagnetic mass,” which we have demonstrated in Chapter 17 to be only an “apparent mass” 

and in reality only an electromagnetic resistance or inertia.  It also depends upon the existence of 

Relativistic Mass, which we have just demonstrated earlier in this chapter to be a myth.  Above all, it 

depends upon Einstein’s Lorentz transformations, which we have demonstrated to be ad hoc and 

meaningless in Chapter 27.   
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this science?  Of course not, it is pseudo science. 

In one of his lectures, Feynman attempted to demonstrate that Einstein’s 

equations for mass and momentum were valid and correct.  Feynman stated that the 

Newtonian law of force “is the rate of change of momentum, or                          F = 

d(mv)/dt ,” where mv is momentum  (Feynman, 1963, p. 15-9).  “In Newtonian 

mechanics [momentum] is proportional to the speed…[and it increases until the body] 

goes faster than light”46  (Ibid).  But this is not really true on Earth.  Feynman has 

forgotten the R (resistance) which we added to Euler’s equation      F = ma , to get the 

more correct equation F = m(a – R).47  Remember that in Chapter 17, the 

electromagnetic mass m of a naturally accelerated charged particle (i.e. an electron) 

appeared to mathematically increase dramatically, depending upon its assumed 

acceleration (a) or velocity (v), when the path of such electron was theoretically 

deflected by a strong magnetic field, R.  However, this greater mathematical mass m 

turned out to be just a greater electromagnetic resistance, R. 

In a modern synchrotron, if we theoretically accelerate a particle with a 

tremendous electric current we should increase the charge of the particle to many times 

the charge of a natural electron in order to greatly increase its velocity.  If the path of 

this highly charged particle is then deflected by a magnetic field which is 2,000 times 

stronger than normal, this super strong magnetic field should apply 2,000 times the 

normal electromagnetic resistance to the velocity of the particle. 

46 This might be theoretically possible in empty space far from large gravitating bodies. 
47 Resistance comes in many forms, including:  friction, colliding with air particles, the force of gravity, and 

electromagnetic resistance. 
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If we analyze this scenario with the unmodified Newtonian equation for force, 

this much greater electromagnetic resistance R must be accounted for somewhere, and 

the only logical place is an increase in the particle’s mass m.  On the other hand, if this 

scenario is analyzed with the properly modified Newtonian equation for force, 𝐹 =

𝑑(𝑚[𝑣−𝑅])

𝑑
 , then the very great electromagnetic resistance can be accounted for by the 

𝑡

R and the lesser velocity v, and the mass m of the particle will remain constant.48 

Feynman also stated that Einstein’s relativistic law of momentum is 

𝑝 = 𝑚𝑣 =
𝑚0𝑣

√1 −
𝑣2

𝑐2

“where the ‘rest mass’ m0 represents the mass of a body that is not moving” and m is 

“the mass of a body [which] increases with velocity”  (Ibid, pp. 15-1 and 15-9).  Feynman 

then went on to conjecture: 

“In relativity, the body keeps picking up, not speed, but momentum, which can 
continually increase because the mass is increasing.  After a while there is 
practically no acceleration in the sense of a change of velocity, but the 
momentum continues to increase”  (Feynman, 1963, p. 15-9). 

“But when v is almost equal to c, the square-root expression approaches zero, 
and the momentum therefore goes toward infinity”  (Ibid). 

“[At this point] the mass of the electrons in the synchrotron is 2000 times as 
great as their normal mass, and is as great as that of a proton!  That means 
that…the electrons are getting pretty close to the speed of light”  (Ibid). 

48 Nowhere, in any literature, can the author find any mention that any definition of “inertial mass” has 
included within it any additional resistance of any kind.  Of course, we are not talking about the concept 

of “electromagnetic mass,” which in reality is nothing more than an electromagnetic resistance R 

masquerading as a material inertial mass m  (Chapter 17). 
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“When the electrons are going that fast their masses are enormous, but their 
speed cannot exceed the speed of light”  (Ibid). 

The problem with this scenario is that Feynman has again forgotten the 

resistance R.  In the synchrotron, if we accelerate a particle with a tremendous electric 

current in order to increase its velocity, we should increase the charge of the particle to 

many times the charge of a natural electron.  If this very highly charged particle is then 

deflected by a magnetic field which is 2000 times stronger than normal, it should apply 

2000 times the normal electromagnetic resistance R to the velocity of the particle. 

If we analyze this scenario with Einstein’s unmodified equation for momentum, 

this much greater electromagnetic resistance R must be accounted for somewhere, and 

the only logical place is an increase in the mass m of the particle.  On the other hand, if 

this scenario is analyzed with Einstein’s properly modified equation for momentum, 

𝑝 = 𝑚(𝑣 − 𝑅) =
𝑚0 (𝑣 − 𝑅)

√1 −
(𝑣 − 𝑅)2

𝑐2

then the very great electromagnetic resistance can be accounted for by the R and the 

lesser velocity v, and the mass m of the particle will remain constant.  Including the R in 

the above middle equation solves the empirical problem.  Therefore, there is no reason 

for Einstein’s relativistic equations for mass or momentum. 

The primary reason that the author is writing this treatise is so that his readers 

will ultimately realize that all of Einstein’s Special Theory of Relativity, all of its bizarre 

relativistic concepts and its distorted mathematical consequences, are nothing more 

than a huge collection of transparent mathematical deceptions and their ad hoc results. 

In other words, Einstein’s Special Theory in its entirety was simply a monumental and 
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malignant mathematical hoax, cleverly and diabolically conceived for only one primary 

meaningless purpose:  to mathematically attempt to demonstrate that Einstein’s 

impossible absolutely constant velocity of light at c relative to all inertial reference 

frames moving linearly at v should be considered to be a general law of nature  (see 

Chapter 21).  These distortions, subterfuges, and deceptions which have distorted most 

of physics, along with Einstein’s entire ad hoc Special Theory, must now be discarded. 

D. Relativistic Kinetic Energy

The concept of energy was developed during the 19th century.  During the early 

1800s, heat (a form of energy also known as thermal energy) was considered to be “a 

material substance, a fluid called caloric”  (Goldberg, p. 63).  After this inauspicious false 

start, great progress ensued.  However, it was not until the end of the 19th century that 

“the concept of energy, which is nothing more than the ability to do work,” became 

fully developed and generalized49  (Ibid, p. 414). 

The concept of the “conservation of energy” was developed in parallel with the 

concept of energy.  It states that “in any isolated system, the total energy remains 

constant.”  Whereas, energy may be converted from one form to another, when all 

processes are accounted for there are no net gains or losses50  (Ibid).  In other words, 

“At any time, the energy of the system is given by the kinetic energy of motion, 
[any electromagnetic energy], the various forms of potential energy that might 
be found in the system [such as gravitational energy] and the heat being 

49 “Work” W is generally defined in physics as “the product of the force [acting] on an object and the 

distance the object moves in the direction of the force”  (Goldberg, p. 405). 
50 “Rather than losses or additions, there are only conversions between potential, chemical, mechanical, 

electrical, magnetic, light, sound and heat energies”  (Goldberg, p. 64). 
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generated as a result of the interaction of the various parts”51  (Goldberg, 
p. 414).

In classical physics, kinetic energy, K = ½mv2, was defined as the energy of 

motion of a body, where m was the body’s inertial mass52  (Miller, p. 313).  Resnick 

defined the classical kinetic energy of a particle in motion as “the work done by an 

external force in increasing the speed of the particle from zero to some value of u  ”  

(Resnick, 1968, p. 120).  It is axiomatic that the work done by a body’s motion is equal to 

the change in its kinetic energy.  Therefore, “should the work be zero whatever kinetic 

energy the body has would be unchanged”53  (Goldberg, p. 402). 

With this brief background in place, let us now return to Einstein.  In the second 

half of § 10 of his Special Theory, Einstein deduced “the kinetic energy of the electron” 

from his ad hoc equations and rationalizations concerning Relativistic Mass  (Einstein, 

1905d [Dover, 1952, p. 63]).  In Einstein’s own words: 

“If an electron moves from rest…under the action of an electrostatic force…as 
the electron is to be slowly accelerated…the energy withdrawn from the 
electrostatic field must be put down as equal to the energy of motion W of the 

electron…we therefore obtain 𝑊 = 𝑚𝑐2[
1

√1−
𝑣2

𝑐2

− 1]”54  (Ibid).

“Thus, when v = c, W becomes infinite.  Velocities greater than that of light 

51 The final breakthrough for the concept of energy conservation took place in the late 19th century when 
it was ultimately realized that heat “was a manifestation of the…interactions of the atoms and molecules 

that make up all matter” (Goldberg, p. 64), and included friction and air resistance which were all part of 

the isolated system  (Ibid, p. 414). 
52 Goldberg describes how the formula for kinetic energy K was arrived at and how this concept was 
developed  (Goldberg, pp. 400 – 413). 
53 In a theoretically perfectly elastic collision, “The net effect is that the kinetic energy after the collision is 
the same as before the collision”  (Goldberg, p. 404). 
54 One might ask,  Why did Einstein use the symbol W for the kinetic energy of the electron, instead of the 
correct symbol K for kinetic energy?  W is the symbol for work!  The author’s only response is,  Why did 

Einstein do anything that he did? 
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have—as in our previous results—no possibility of existence”55  (Ibid, pp. 63 – 
64). 

If the energy withdrawn from the electrostatic field by the electron’s motion 

through it results in Einstein’s above equation for velocity dependent relativistic kinetic 

energy, then the mass m in such equation must be an “electromagnetic mass.”  In other 

words, it must be the resistance of the electrostatic field (medium) to the motion of the 

electron through it, or an “electromagnetic inertia.”  In effect, the mass m in the above 

equation must be Einstein’s relative velocity dependent Relativistic Mass56  (see Miller, 

p. 313).

The author asserts the following:  When energy creates a force which is applied 

to do work, i.e. to accelerate the mass m of a body to velocity v, the energy applied is 

conserved in the greater kinetic energy of motion and momentum mv of the mass of 

the more rapidly moving body which has the potential to do more work than before.  

But this process does not change or increase the body’s mass (the number of atoms 

which constitute the material body or their weight)  (Chapter 32). 

It is not difficult to see in Einstein’s above equation for kinetic energy the origin 

of the equation:  E = mc2.  It follows from the above discussion that any assertion of a 

relationship between mass and energy in Einstein’s September 1905e paper was really 

that rest energy E0 equals electromagnetic mass m0 (a resistance) times c2.  Rather than 

being a revolutionary empirical assertion of equivalence, E0 = m0c2 was merely an ad 

55 Miller points out that:  “One of Lorentz’s…assumptions [in his April 1904 thesis] was that the velocity of 
material bodies could not exceed c  …”  (Miller, p. 313).  This is yet another example of Einstein copying 
concepts from Lorentz’s April 1904 mathematical thesis.  Nevertheless, Einstein’s equations for kinetic 
energy do not prove his ad hoc relativistic conjecture concerning a maximum velocity. 
56 For this reason alone the above equation for kinetic energy cannot be empirically valid. 
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hoc, empirically invalid and meaningless relativistic conjecture by Einstein  (Chapter 32). 

Immediately thereafter, “from his theory for the motion of an electron in an 

electromagnetic field” (Miller, p. 313), and from his derivation of Relativistic Mass, 

Einstein conjectured,  “This expression for the kinetic energy must also, by virtue of the 

argument stated above, apply to ponderable masses as well”57  (Einstein, 1905d [Dover, 

1952, p. 64]).  Any empirical skeptic would immediately scream:  WHY?   

Einstein then further conjectured the existence of three resulting “properties” of 

the motion of the electron: 

First:  “It is possible by our theory to determine the velocity of the electron from 
the ratio of the magnetic power of deflexion Am to the electric power of 
deflexion Ae, for any velocity, by applying the law Am/Ae = v/c”58  (Ibid). 

This so-called property of determining the velocity of a deflected electron in a magnetic 

field based on a deflection ratio was merely a mathematical description of what 

theoretically occurred in Kaufmann’s 1901 – 1902 electron deflection experiments59  

(see Goldberg, p. 134).  Kaufmann’s method of measuring the magnetic deflections of 

electrons (greatly refined and improved) is now the primary method that particle 

physicists use to interpret the velocities and masses of electrons and other particles in 

57 Miller stated that this “bold conjecture, provided a basis for the previous one (that the mass of all 
bodies behaves like the electron’s mass).”  (Miller, p. 313).  The author has had great difficulty in finding 

such a basis, other than circular reasoning.  It is true that both circular ad hoc conjectures acknowledge 

that Relativistic Mass was really nothing more than an electromagnetic mass, an electromagnetic 

resistance, and they both were mutually supportive.  But circular reasoning is never a valid basis for 

anything. 
58 Einstein then conjectured what theoretically occurs in a modern particle accelerator:  “This relationship 
may be tested experimentally, since the velocity of the electron can be directly measured, e.g. by means 

of rapidly oscillating electric and magnetic fields”  (Einstein, 1905d [Dover, 1952, p. 64]). 
59 In Kaufmann’s deflection experiments the very similar ratio was “the charge of the electron to its mass 
as a function of the electron’s speed…,” and it was found that “the ratio decreased as the speed of the 

electrons increased”  (Goldberg, p. 134). 
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their particle accelerators. 

However, we must now ask the questions:  How valid is such relativistic method 

for determining the interpreted tremendous velocities of magnetic deflected masses of 

atomic particles in particle accelerators, if such masses are really only electromagnetic 

resistances and electromagnetic inertia masquerading as a ponderable mass; and if 

Einstein’s relativistic formula was derived in such an ad hoc and artificial manner?  Could 

it be that particle physicists are only theoretically accelerating and virtually deflecting 

electromagnetic resistances and electromagnetic inertia, and that the resulting 

photographed “tracks” (interpreted as new particles and their interactions) are really 

meaningless?  Could it be that such interpreted velocities are also only theoretical, 

virtual and meaningless  (Chapters 34 and 35). 

The details for Einstein’s second conjectured “property” of the electron’s motion 

(the relationship between the potential difference between the momentum traversed 

by the electron and its acquired velocity v) “were the same as the ones that led to” his 

relativistic equation for kinetic energy60  (Miller, p. 314; Einstein, 1905d [Dover, 1952, p. 

64]).  Einstein’s third conjectured “property” predicted “that an electron injected 

normally into a constant magnetic field executed circular motion with a radius that was 

a function of its velocity”61  (Miller, p. 314; Einstein, 1905d [Dover, 1952, p. 64]).  

Einstein ended § 10 of his Special Theory with his final mathematical conjecture:  “These 

[last] three relationships are a complete expression for the laws according to which, by 

60 This conjecture also has similar implications for particle physics and other mathematical theories. 
61 This mathematical conjecture is a basis for interpreting the curvilinear cloud chamber tracks of assumed 

atomic particles to mean certain things, including their electric charge. 
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the theory here advanced, the electron must move”62  (Ibid, pp. 64 – 65). 

Miller concluded that the last three conjectures (or relationships) followed from 

Einstein’s Relativity of Simultaneity (Miller, p. 314), which we have demonstrated is 

empirically invalid  (Chapters 25, 26 and 28).  Miller was also baffled by them because:  

1) “[T]he ratio Am/Ae [v/c] seemed to be indigenous to any theory based on Lorentz’s

force equation;” and  2) Einstein’s last two conjectures directly contradicted 

“Kaufmann’s (1901 – 1903) experiments on injecting electrons normally into parallel 

electric and magnetic fields”  (Ibid).  It becomes apparent that all of Einstein’s 

conjectures in § 10 are probably just that:  meaningless conjectures. 

By analogy to his discussion of momentum (described in Section C of this chapter 

and as illustrated by the collisions in Figures 31.3A and 31.3B), Resnick attempted to 

show why “special relativity gives us a different approach to kinetic energy”  (Resnick, 

1992, p. 483).  Resnick asserted that:   

“[I]f we use the classical expression ½mv2, the collision [which conserved kinetic 
energy in the S frame] does not conserve kinetic energy in the S' frame…this 
situation violates the relativity of kinetic energy if we are to preserve the law of 
conservation of energy and the relativity postulate”  (Ibid). 

Resnick also asserted that the classical formula, K = ½mv2, which allows kinetic 

energy to increase without limit, implies that velocity likewise may increase without 

limit, thereby violating Einstein’s second postulate which demands that a material body 

may not exceed the speed of light at c  (Ibid, pp. 483 – 484; French, pp. 6 – 7).  

“We must therefore find a way to redefine kinetic energy, so that the kinetic 
energy of a particle can be increased without limit while its speed remains less 

62 How can these mathematical relationships have any empirical validity if Einstein’s Special Theory (upon 

which they are based) is completely ad hoc, empirically invalid and meaningless? 
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than c”  (Resnick, 1992, p. 484). 

The relativistic formula for kinetic energy turns out to be the relative velocity dependent 

quantity 𝐾 =
𝑚0𝑐

2

√1−
𝑣2

𝑐2

− 𝑚0𝑐
2  , which reduces to ½m0c2 when speeds are much lower than

c. Resnick stated that such relativistic formula can also be expressed as K = E – E0,

where E is the total relativistic energy 𝐸 = 𝑚𝑐2/√(1 −
𝑣2

𝑐2
), and rest energy E0 is E0 = 

m02 63  (Ibid).  Finally, Resnick stated that the new relativistic principle for the 

conservation of energy was:  “In an isolated system of particles [where no external work 

is done by its environment], the total relativistic energy remains constant”  (Ibid).  

At this point, Resnick returned to his collision thought experiment in an attempt 

to prove his conjecture that classical kinetic energy (K = ½mv2) in the S frame (Figure 

31.3A) was not conserved when Lorentz transformed to the S' frame.  First, Resnick 

used the velocities given in Figure 31.3B for the S' frame, and showed that according to 

observer S' , the kinetic energies before and after the collision (computed according to 

the classical K = ½mv2) produce two different quantities for K; thus the collision 

apparently does not conserve classical kinetic energy in S'  (Ibid, p. 483).  Secondly, using 

the relativistic formula for kinetic energy, 𝐾 =
𝑚0𝑐2

√1−
𝑣2

𝑐2

− 𝑚0𝑐2, Resnick showed that

relativistic kinetic energy is conserved in the S' frame of the collision.64 

Again, as with Relativistic Momentum, the author must ask the question,  “How 

63 “The rest energy is in effect the total relativistic energy of a particle measured in a frame of reference in 

which the particle is at rest”  (Resnick, 1992, p. 484). 
64 Specifically, Resnick concluded that “because the rest energies of the initial and final particles are equal 

in this collision [as measured in S'  ], conservation of total relativistic energy is equivalent to conservation 

of kinetic energy,” due to the fact that no new particles were produced by such collision. 
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stupid do the relativists think we are?”  Resnick took a perfectly valid collision 

experiment which conserved kinetic energy in the S frame using the classical equation K 

= ½mv2  (Figure 31.3A).  He then “Lorentz transformed” the initial and final velocities of 

such collision to another distant reference frame S' , which of course changed all of its 

magnitudes and distorted such collision so that kinetic energy would no longer appear 

to be conserved when viewed by S'  (Figure 31.3B).  He then decided to scrap the 

perfectly correct classical law of kinetic energy, K = ½mv2, and to replace it with an ad 

hoc relativistic formula for kinetic energy.  When the distorted collision experiment in S' 

was then mathematically compared with such relativistic formula for kinetic energy, 

they were of course consistent for any inertial reference system moving at any relative 

velocity of v.  What a coincidence!65 

Are the relativists now so blatantly arrogant as to believe that on one else can 

see through this obvious mathematical subterfuge…this artificial and transparent 

mathematical deception?  After all, Resnick artificially caused observer S' to falsely 

believe that kinetic energy had not been conserved during the collision in system S by 

intentionally sending observer S' distorted magnitudes for such collision by means of 

Lorentz transformations.  Should it be a shock to anyone that the transformed and now 

distorted collision in system S' appeared not to conserve kinetic energy?  What result 

65 Relativistic Kinetic Energy also cannot exist for many other reasons.  For example, it depends upon 
Einstein’s two fundamental postulates and his kinematic method of measuring, which we have 

demonstrated to be artificial, illogical and empirically invalid in Chapters 21 and 29.  It depends upon the 

validity and existence of “electromagnetic mass,” which we have demonstrated in Chapter 17 to be only 

an “apparent mass” and in reality only an electromagnetic resistance or inertia.  It also depends upon the 

existence of Relativistic Mass, which we have just demonstrated earlier in this chapter to be a myth.  

Above all, it depends upon Einstein’s Lorentz transformations, which we have demonstrated to be ad hoc 

and meaningless in Chapter 27. 
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other than relativistic consistency should Resnick expect in S'?  Again, this is not science; 

it is pseudoscience!  In fact, Relativistic Energy, like Relativistic Mass and Relativistic 

Momentum, rises to the status of a monumental and diabolical hoax. 

It is patently obvious to any fair-minded person that if the same collision 

experiment had been conducted separately in accordance with the classical formula K = 

½mv2 in two different reference frames, kinetic energy would have been conserved in 

each frame.  It is only when the Lorentz transformations are misapplied to distort the 

situation that classical kinetic energy can never be conserved.66  Again, all of these 

mathematical subterfuges, deceptions and distortions, along with Einstein’s entire ad 

hoc Special Theory, must immediately be discarded onto the scientific trash pile of 

outlandish myths. 

E. Relativistic Force, Relativistic Acceleration, etc.

In Newtonian mechanics, the force F in Newton’s second law (F = ma) may also 

be defined as “the rate of change of momentum, or 𝐹 = 𝑑(𝑚𝑣)/𝑑𝑡”  (Feynman, 1963, 

p. 15-9).  Due to the mathematical concepts of Relativistic Mass and Relativistic

Momentum, Resnick asserted that “Newton’s second law must now be generalized to 

𝐹 =
𝑑

𝑑𝑡(𝑝)
= 𝑑/𝑑𝑡(𝑚0𝑢/√(1 −

𝑣2

𝑐2
) 

 (Resnick, 1968, p. 119).  This new expression of force “is not equivalent to writing 

66 The same conclusion would apply to inertial mass, classical momentum, length, and every other 

physical phenomenon which Einstein and his Special Theory have distorted. 
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F = ma …[we do not] simply multiply the acceleration by the relativistic mass”67  (Ibid, 

p. 120).

Resnick then conjectured that this new relativistic definition of force correctly 

describes the motion of high-energy charged particles in a particle accelerator where F 

is interpreted to be the Lorentz electromagnetic force q (E = u x B  ).  With respect to 

such Lorentz force equation, E is the electric field, B is the magnetic field, u is the 

particle velocity (all measured in the same reference frame), and q is the constant 

invariant electric charge of the particle68  (Ibid).  More ad hoc relativistic conjectures. 

Resnick also derived from the relativistic equation for force a relativistic 

equation for acceleration that, in general, states that “acceleration a is not parallel to 

the force in relativity”  (Resnick, 1968, p. 124).  The two exceptions are:  1) “when F and 

a are parallel to the velocity u  ” (the mass is then called ‘longitudinal mass’); and  2) 

“when F and a are perpendicular to the velocity u ” (the formula for the mass is then 

called ‘transverse mass’)  (Ibid, p. 125).  More meaningless bootstrap conjectures. 

On the other hand, if the ad hoc concepts of Relativistic Mass and Relativistic 

Momentum are empirically invalid and meaningless, as we have just demonstrated, 

then so also must be such formula for Relativistic Force which incorporates such invalid 

and meaningless relativistic concepts.  It follows that any formula for Relativistic 

67 The reason for this limitation was Einstein’s theory that no material object can reach or surpass the 
velocity of light, and his relativistic formula for the compilation of two velocities in the same direction 

which mathematically “confirms” his theory  (Chapter 29). 
68 One might ask:  Why is the magnitude of the physical concept of an electric charge not relative velocity 
dependent within Einstein’s Special Theory?  What is the reason for this relativistic exception or 

inconsistency?  The answer is probably because Einstein needed an electric charge to be independent of 

its velocity so that he could confirm Kaufmann’s assumption of such independence and use Kaufmann’s 

experimental data to confirm his own relativistic dynamic theories  (Chapter 31F). 
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Acceleration which is produced by such Relativistic Force must also suffer the same fate. 

Regardless of Einstein’s conjectures and his follower’s derivations, computations 

and further conjectures concerning relativistic force and relativistic acceleration, these 

concepts cannot be valid for all of the reasons set forth in the previous chapters of this 

treatise and the previous sections on Relativistic Mass, Relativistic Momentum and 

Relativistic Energy.  They are based on the empirically invalid Lorentz transformations 

(Chapter 27), and the invalid concepts of relative velocity dependent Relativistic Mass, 

and on all of the other ad hoc, artificial, and meaningless concepts that constitute 

Einstein’s Special Theory. 

All of Resnick’s conjectures contained in this chapter are perfect examples of the 

way that all relativists attempt to bootstrap their way from one false relativistic concept 

to another.  All of Resnick’s mathematics and rationalizations are neat and convincing 

within the framework of Special Relativity, except for one thing:  they are all based on 

false assumptions and are all logically and empirically incorrect. 69   

All of the so-called experimental confirmations of Relativistic mass and 

Relativistic Dynamics only deal with charged theoretical particles (i.e. electrons) in high-

energy particle accelerators, and their results are all interpretations based on Einstein’s 

relativistic formulae  (Zhang, p. 233).  One might ask, what relevance do circular 

relativistic interpretations of the theoretical electromagnetic resistances, energies and 

inertias of electrons have with respect to the ponderable masses of material bodies?  

What (if anything) do they really confirm? 

69 We are not just picking on Resnick.  His ideas and analyses are typical of all relativists. 
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By the 1920s, Einstein and his relativistic mathematical physicist followers had 

become so bold that they began to conjecture all kinds of wild ad hoc ideas in order to 

expand Einstein’s Special Theory.  For example: 

“Owing to the general validity of the Lorentz-Einstein transformations, it 
becomes permissible to apply them to all manner of phenomena.  In this way it 
was found that temperature, pressure and many other physical magnitudes 
turned out to be relatives”  (D’Abro, 1950, p. 160). 

In other words, all of such phenomena become relative velocity dependent relativistic 

concepts of physics.  This unscientific process cannot be allowed to continue. 
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Chart 31.1  Longitudinal and Transversal Magnitudes for the Mass of an Electron

A. Longitudinal Mass B. Transversal Mass

v as % of c Abraham Lorentz Einstein v as % of c Abraham Lorentz Einstein 

0.1 1.012 1.015 1.01 0.1 1.004 1.005 1.01 
0.2 1.050 1.063 1.06 0.2 1.016 1.021 1.04 
0.3 1.192 1.152 1.15 0.3 1.038 1.048 1.09 
0.4 1.231 1.299 1.29 0.4 1.072 1.091 1.19 
0.5 1.408 1.540 1.53 0.5 1.120 1.155 1.33 
0.6 1.697 1.953 1.95 0.6 1.190 1.250 1.56 
0.7 2.221 2.746 2.74 0.7 1.295 1.400 1.96 
0.8 3.292 4.630 4.62 0.8 1.467 1.667 2.77 
0.9 6.717 12.075 12.07 0.9 1.816 2.294 5.26 
0.95 12.15 32.846 32.84 0.95 2.218 3.203 10.25 
0.98 35.063 126.899 126.9 0.98 2.808 5.025 
0.99 72.816 356.22 356.22 0.99 3.286 7.089 50.25 
0.999 11,188.73 11,188.73 0.999 22.3664 500.25 

0.9999 353,579.00 353,579.00 0.9999 87.5657 5,000.25 
0.99999 11,180,423.00 11,180,423.00 0.99999 223.6136 50,000.25 
0.999999 353,553,655.00 353,553,655.00 0.999999 707.2136 500,000.25 

Partial Source:  Pavlovic, Table 23.1 
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Chapter 32 

THE MASS, MATTER AND ENERGY RELATIONSHIPS 

Einstein has been credited with discovering the “equivalence of matter and 
energy” in September of 1905.  He ultimately rationalized his way to a very 
different concept in December 1907.  There is a relationship between matter and 
energy, but in spite of the ad hoc equation E = mc2, it is not complete 
equivalence.  Rather, such relationship is only “partial convertibility.”  In any 
event, such relationship should not be considered to be a relativistic concept, and 
most of Einstein’s conclusions concerning mass, matter and energy were based 
on the prior work of others. 

A. What is Energy, Mass and Matter?

Energy on the macro level can be broadly defined as any fundamental physical 

process that can perform work or make something physically happen.  This definition 

can be made somewhat more meaningful by brief descriptions and oversimplified 

illustrations of the major manifestations of energy, which often can be readily converted 

from one form of energy to another. 

1. Gravitational energy is exemplified by the mutual attractions and resulting

gravitational accelerations of all material bodies, respectively in proportion to and 

inversely to the proportion of their masses, and relative to the inverse square of their 

distances apart.  One practical terrestrial application is water falling from the top of a 

dam, which turns a dynamo and generates electricity.  Another is the rise and fall of 

tidal waters, which also can be applied to perform work. 

2. Chemical energy holds combinations of atoms together as molecules.  The

release of this energy can be manifested by explosions, fires and other chemical 

interactions.   
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3. Heat energy results when atomic particles wiggle or vibrate “in a random and

confused manner” 1  (Feynman, 1963, p. 4-6).  A practical application is the heating of 

water with a fire that produces steam pressure that drives a mechanical engine, which 

in turn produces work. 

4. Electrical energy is manifested by the pushing and pulling of electric charges

(Ibid).  Practical applications include an electrical motor that produces mechanical work, 

or that generates electricity that ultimately produces light. 

5. Radiant energy is transmitted by electromagnetic radiation in the form of

light, heat waves, x-rays, radio waves, gamma waves, etc  (Chapter 6 and Figure 6.9).  

EM radiation received from the Sun can be converted to electricity by solar voltaic cells, 

or it can be stored in the form of plants, animals or fossil fuels (oil, coal, natural gas) and 

later burned to produce heat and ultimately work.  Plants convert solar energy and 

chemical energy into matter (stored energy) by the process of photosynthesis.  Animals 

convert solar energy, chemical energy and the stored energy of plants and other animals 

into matter by the processes of life, growth and reproduction. 

6. Elastic energy is exemplified by the potential force of a spring under tension

(Ibid).  When the tension is released the spring can perform work. 

7. Kinetic energy is “the energy of motion” of a body or subatomic particle2

(Ibid, p. 4-5).  Practical macro applications include wind power that can propel sailing 

ships or turn windmills, a rifle bullet that can cause destruction, and the motion of a 

1 The wiggling of such atoms is sometimes characterized as “vibration energy.” 
2 The theoretical vibrating motions of a subatomic particle (i.e. an electron) are considered to be a form of 

kinetic energy. 
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truck, a ship, an airplane or a rocket which can transport a load of matter. 

8. There are also several types of nuclear energy which we should briefly

consider separately. 

a. Natural Radioactive Decay.  The unstable nucleus of naturally

occurring heavy atoms (such as radium or uranium-235) spontaneously emit 

subatomic particles such as an electron (beta decay) and thereby transforms 

itself into a different nuclide.3  This process is sometimes described as 

“spontaneous fission,” which means a partial disintegration of the nucleus.  

Radioactive decay releases a small fraction of the binding energy that holds the 

nucleus together (sometimes called “disintegration energy”), and the energy 

released is very much greater than for a similar chemical process.  Over great 

intervals of time this natural radioactive decay process continues to produce 

different nuclides progressively down the periodic table of elements until a 

stable nuclide of lead (206Pb) is eventually reached  (Halliday, pp. 1147 – 1153, 

1168 – 1169, A-5 to A-7). 

b. Nuclear Fission.  Nuclei of atoms are composed of positively charged

protons and neutral neutrons.  The “binding energy” (the total internal energy of 

the nucleus) holds these two particles together.4  In order to keep the Coulomb 

repulsive force of the positively charged protons from splitting the nucleus apart, 

the neutrons (with their associated “strong force”) progressively outnumber the 

3 A “nuclide” is defined as a different species of nucleus  (Halliday, p. 1143). 
4 ‘Binding energy is comprised of the “strong force” between the particles, the Coulomb repulsive force 

between the positively charged protons, and the kinetic energies of the two particles  (Halliday, p. 1145).
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protons as we proceed up the periodic table of elements.5  Nuclear fission occurs 

when the massive unstable nucleus of a heavy element (i.e. nuclide 235U) splits 

and its protons and neutrons are reassembled into two stable middle mass 

nuclei6  (Ibid, pp. 1143 – 1146).  During this process large amounts of binding 

energy are released, and the energy released per atom is roughly a million times 

larger than that of similar chemical events  (Ibid)  The chain reaction of nuclear 

fission events in an atomic bomb is obviously uncontrolled.  However, in a 

nuclear reactor located in an electrical power plant, or on board a ship, it is 

controlled and slowed down by water and cadmium control rods to remain 

exactly critical for steady energy release and power production  (Ibid, pp. 1171 – 

1172).  The by-product of controlled nuclear fission is heat, which boils water.  

The steam pressure operates a turbine, which drives a generator of electricity 

that in turn produces work  (Ibid, pp. 1172 – 1173). 

c. Thermonuclear Fusion.  Binding energy can also be released where

two light hydrogen nuclei are combined or fused to form a single heavier 

nucleus, thus creating a different element (usually helium).  This process, called 

thermonuclear fusion, is the reverse of fission.  It occurs naturally inside the Sun 

and other stars, and results in solar radiation  (Halliday, pp. 1146, 1175).  

Thermonuclear fusion requires much more bulk than nuclear fission.  It also 

5 For example, lithium (the third lightest element after hydrogen and helium) has three protons and four 
neutrons, whereas 238U (the heaviest naturally occurring element) has 92 protons and 146 neutrons  

(Halliday, pp. 1143 – 1144). 
6 The idea of an atomic fission bomb is to cause a chain reaction of fission events that will propagate itself. 
The fuel 235U (which normally constitutes only 0.7% of natural uranium) is usually enriched to several 

percent, because the remaining 238U is not fissionable by thermal neutrons  (Halliday, p. 1171). 
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requires much higher temperatures to ignite and sustain a chain reaction.  

Therefore, a nuclear fission bomb is used as its trigger  (Ibid, pp. 1175 – 1176, 

1178).  The energy released by a thermonuclear fusion event is roughly 20 

million times the energy released by a similar chemical event.  But there is one 

major problem,  “A sustained and controllable thermonuclear power source—a 

fusion reactor—is proving much more difficult to achieve”7  (Ibid, p. 1178). 

It follows from the above discussion that energy in all of its observed forms 

results from actions on the quantum level.  When energy in any form excites electrons 

and raises their energy state, other forms of energy are observed.  For example, the act 

of rubbing amber with a cloth (relative motion) may transfer electrons to the cloth 

creating positive ions that result in static electricity.  An electric current results from 

directing the random motions of electrons (a charge) in a particular direction, i.e. along 

a wire, or a lightning bolt from clouds to the ground.  Chemical and biological reactions, 

electricity, and rotary motion can induce the excitement of electrons and result in heat 

or light.  “Sources of light depend ultimately on the motion of electrons”  (Halliday, p. 

890). 

What is matter?  For the purposes of this chapter, let us define matter as all of 

the atoms, atomic particles, galaxies, stars, planets, asteroids, comets, and other 

celestial bodies existing in the cosmos.  Matter does not include any independent form 

7 At least two generations of scientists and engineers have tried and failed to develop a controlled, 
sustained fusion process using lasers to ignite a pellet of a bubble of plasma (of other materials than 

hydrogen, such as deuterium, tritium, and/or boron), using intense magnetic fields to contain the reaction 

(wikipedia.org/wiki/Fusion_power).  The hydrogen fusion process that occurs naturally inside the Sun is 

also naturally controlled, because rare proton-proton collisions, which form a deuteron (2H), occur just 

frequently enough to release the even flow of binding energy that we observe  (Halliday, p. 1177). 
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of electromagnetism, such as electric charges, electric currents, electricity, magnetism, 

EM fields, light, photons or EM radiation. 

What are the concepts and definitions of mass?  In classical physics, “mass” was 

a definition of the quantity of matter that existed for a particular purpose.  For example, 

the “inertial mass” of a material body was defined as the theoretical measure of its 

inertia (resistance) to being accelerated by a force (applied energy).8  On the other 

hand, the “gravitational mass” of a material body was defined as its proportional force 

of attraction with respect to another material body, diminished by the square of their 

distance apart.  This latter measure was first articulated by Newton in 1687, and it 

implies a mass-energy (or matter-energy) relationship of the gravitating material 

bodies.9  Sometimes the energy stored or theoretically contained in matter is described 

as “mass-energy.”  There are also the dubious concepts of Electromagnetic Mass and 

Relativistic Mass, which we have previously described in Chapters 17 and 31 

respectively. 

B. Einstein’s 1905 Concepts Concerning Mass and Energy

All of the concepts contained in Einstein’s Section 10 and in his September 1905 

treatise were generally known by physicists at the turn of the 19th century, such as 

8 The inertial mass m of a body in empty space (where there is no resistance of the medium) is equal to 
the force F applied to the body divided by the acceleration a  :  m = F  /a  .  In the medium of empty space, 

the inertial mass of a body is a constant quantity.  However, on the Earth this formula overstates the mass 

of a material body relative to the force applied or the resulting acceleration due to the resistance (R  ) of its 

medium or environment (i.e. the friction of air and/or of a surface) which is often factored in as part of 

the mass.  Thus, the formula must be changed to m – R = F  /a  , or its equivalent, in order to properly 

account for R  (see Chapter 17). 
9 More recently, mass (on a sub-atomic level) has been described (in part) as “the effect of the interaction 
between particles and the Higgs field”  (Close, 2002, p. 193).
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Kaufmann, Abraham, Lorentz, Poincaré, Heavyside, Bucherer and Max Planck.  They had 

been experimenting with and theorizing about the relationship between the kinetic 

energy and the electromagnetic energy of the electron and its electromagnetic mass 

and inertia for years.  Before 1905, they knew of the equation E = mc2 in some of its 

various forms, that electromagnetic mass (an electromagnetic resistance) was a 

measure of an electron’s electromagnetic energy and its electromagnetic inertia, and 

that even when the electron was at rest it contained a new form of energy which was 

associated solely with its atomic structure10  (Sobel, p. 205).  Some physicists, including 

Abraham and Einstein, also believed that light had some form or magnitude of mass, 

which was capable of imparting a force or pressure on a body that received such light. 

The major difference between the experiments and theories of the other 

physicists and Einstein’s relativistic theories of 1905 was that Einstein was 

mathematically attempting ad hoc to apply and generalize the concepts of 

electromagnetic mass and the energy and inertia of an electron to the ponderable mass 

of atomic matter.  As Sobel puts it: 

“The theory of relativity, in 1905, showed that the increase in mass with velocity 
is to be expected on general grounds as a consequence of the new 
transformation principles of space and time [the Lorentz transformations]; it 
applies not only to the electron but to any particle, any matter, whether 
electrically charged or not”  (Ibid, pp. 205 – 206).  

Einstein was also attempting ad hoc to extrapolate this general conclusion to include the 

phenomena of light and EM radiation. 

10 In his Special Theory, Einstein and his followers later called this new internal energy of the atom, “rest 

energy.” 
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After reviewing his June 30, 1905 Special Relativity paper for several weeks, 

Einstein wrote to his colleague, Habicht, and conjectured as follows: 

“…a consequence of the work on electrodynamics has suddenly occurred to me, 
namely, that the principle of relativity in conjunction with Maxwell’s 
fundamental equations requires that the mass of a body is a direct measure of 
its energy content—that light transfers mass.11  An appreciable decrease in mass 
must occur in radium”12  (Miller, p. 333; Folsing, p. 196). 

What do the above conjectures by Einstein tell us?  First of all, they demonstrate 

that Einstein falsely equated the material atomic particle radiation of radium with the 

non-material electromagnetic radiation of light, and falsely concluded that in both cases 

the result would be a decrease in the mass of the emitting body, because “light transfers 

mass.”13  Why did Einstein make this generalized assertion?  Probably because in his 

September 1905 paper he was going to attempt to demonstrate the ad hoc concept 

which he asserted in § 10 of his Special Theory…that Relativistic Mass and Relativistic 

Kinetic Energy should generally apply to the ponderable mass of a material body, as well 

as to the electromagnetic mass (resistance or inertia) of an election.14  The reason that 

Einstein gave for this proposed ad hoc generalization made absolutely no sense.  It was: 

11 Einstein referred to this theoretical concept “that light transfers mass” as “an amusing and attractive 
thought”  (Miller, p. 333).   
12 Radium is an unstable radioactive metallic element that naturally gives off atomic particle radiation.  It 
was discovered by Marie and Pierre Curie in 1898.  Radium-226 has a half-life of 1,602 years and decays 

into the element radon  (Oxford Dictionary of Physics, p. 408).  Such atomic particle radiation would a 

priori result in a decrease in the inertial mass of such radium, but this has nothing to do with light (EM) 

transferring mass.  On the contrary, everything still exists with radium.  Part of the radium has just been 

converted to a different form:  atomic particle radiation.
13 In fact, in his September 1905 paper Einstein refers to the “energy of radiation” in generic terms as if it 
applied generally both to light and radium; and he concluded that “radiation conveys inertia between the 

emitting and absorbing bodies,” where he also equated “inertia” and “mass.”  As it turns out, one might 

conclude that Einstein really didn’t know what he was talking about. 
14 Remember that in § 10 of his Special Theory, Einstein conjectured ad hoc that the relativistic 
electromagnetic mass and the relativistic kinetic energy that he mathematically derived and deduced for 

the electron should also apply to ponderable material masses  (Einstein, 1905d [Dover, 1952, pp. 63, 64]). 
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“because a ponderable material point can be made into an electron (in our sense 
of the word) by the addition of an electric charge, no matter how small”15  
(Einstien, 1905 [Dover, 1952, p. 63]). 

Secondly, the consequence that suddenly occurred to Einstein, “namely…that 

light transfers mass,” implies that Einstein believed that light (and EM radiation in 

general) contained a magnitude of mass.16  This must have been the consequence that 

suddenly occurred to Einstein, because otherwise the phrase “that light transfers mass” 

would have been a non sequitur with respect to the prior phrase that it follows.17 

These thoughts were further developed by Einstein into a short 3-page follow-up 

paper to his Special Theory entitled, “Is the Inertia of a Body Dependant Upon its Energy 

Content”  (Einstein, 1905e [Dover, 1952, pp. 69 – 71]).  It was received by the editors of 

Annalen der Physik on September 27, 1905, and was published in their next edition. 

Einstein began this three-page thought experiment with the following 

statement,  “The results of the previous investigation lead to a very interesting 

conclusion, which is here to be deduced”18  (Ibid, p. 69).  Thereafter, Einstein stated that 

based upon the Maxwell-Hertz field equations for empty space and his own expanded 

principle of relativity he had deduced in § 8 of his Special Theory the equation for the 

energy of a light ray L0 emitted from the stationary inertial system K, as measured in 

15 This silly justification constitutes a false premise for his entire September 1905 paper. 
16 In due course, we will demonstrate how Einstein deduced from § 8 and § 10 of his Special Theory that 
light must contain a magnitude of mass. 
17 Thus, it becomes obvious that the directly preceding phrase “the mass of a body is a direct measure of 
its energy content” was not the consequence nor the primary concept which Einstein was attempting to 

demonstrate in his September 1905 paper.  It was merely a supportive concept and a step in Einstein’s 

mathematical generalization that “light has and transfers mass” (or that “radiation has and conveys 

inertia”).  Both of these general conclusions would be consistent with the then prevailing concepts of 

electromagnetic mass and electromagnetic inertia.
18 As we shall soon discover, the previous investigations that Einstein was mainly referring to were those 
in § 8 and § 10 of his June 1905 Special Theory. 
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inertial system k relatively moving at v.  This equation was:19 

𝐿 = 𝐿0

(1 −
𝑣
𝑐 cos 𝜙)

√1 −
𝑣2

𝑐2

where c denotes the velocity of light.20  We shall make use of this result in what 
follows”  (Einstein, 1905e [Dover, 1952, p. 69]). 

One might ask:  What relevance did the result which Einstein deduced in § 8 

have for his September 1905 paper?  In § 8, Einstein deduced that the energy of the 

light which was emitted by system K and which was incident upon the moving mirror in 

moving system k was different than the energy of the light leaving the surface of the 

mirror in k.  By the principle of the conservation of energy, Einstein speculated that 

such difference in energy must be “the work done by the pressure of light” on the 

mirror21  (Einstein, 1905d [Dover, 1952, pp. 58 – 59]). 

We know from our prior discussion of the classical concept of energy in Chapter 

31D that work results from a force, that a force (i.e. pressure) results from the motion 

(kinetic energy) of a mass, and that the work done on an object (i.e. a mirror) by a 

moving mass is equal to the change in kinetic energy of the mass.  Einstein must have 

put all of the above concepts and deductions together, along with his deductions of 

Relativistic Mass and Relativistic Kinetic Energy in § 10 and concluded that the energy of 

19 Remember that this equation was substantially similar to Einstein’s formula for the relativistic Doppler 
effect of light and for the relativistic aberration of starlight in Section 7 of his Special Theory. 
20 Such equation does not define what the magnitude of energy of a light ray is.  It only asserts that the 
energy of a light ray emitted from stationary system K  , whatever its magnitude might be, will be different 

when measured in system k moving at v  . 
21 Actually such difference was probably only due to his application of the Lorentz transformations to the 
emitted light from system K  , or to the lesser frequency of the light received by the receding mirror  ( 

Chapter 30B). 
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a light ray must have a magnitude of mass.  There is no other rational explanation for 

Einstein’s above quote in § 8 about “the work done by the pressure of light,” for 

Einstein’s 1905 conclusion to Habicht “that light transfers mass,” and for Einstein’s 

similar conclusions at the end of his September 1905 thought experiment.  Resnick’s 

statement that Einstein’s equation, E0 = mc2, “asserts that energy has mass,” also tends 

to confirm the author’s above conclusions  (Resnick, 1992, p. 167). 

Let us now return to Einstein’s September 1905 thought experiment.  After his 

above described preliminary comments, Einstein imagined that a body at rest in inertial 

system K had an energy of E0 (as properly measured in K), and that it had an energy of 

H0 (as measured by coordinates in system k which had a relative velocity of v).22  Why 

was the body at rest in system K in his September 1905 paper, whereas in § 10 of his 

Special Theory the electron was slowly accelerated in system K?  Probably because 

when Einstein reflected on § 10, he realized that if the kinetic energy W of the electron 

was mc2 times some factor relating to the relative velocity of the electron, then it 

follows algebraically that without that relative velocity factor the total energy of the 

electron relativistically at rest should be E0 = m0c2 in system K. 

The body at rest then emitted two light rays of energy ½ L each in two opposite 

directions,23 and thereafter the energy of the body was E1 and H1 as measured in K and 

k, respectively.  Applying the relativistic transformation equations for the energy of a 

22 If we Lorentz transform E0 from K to k  , then H0 is different than E0.  What is the physical reason for this 

ad hoc change?  There is none. 
23 In other words, the inertially moving body at rest in K emitted “pulses of [light] radiation at angles Φ 

and Φ + 180º with respect to the x-axis of K”  (Miller, p. 333). 

753 Chapter Thirty-Two



light ray which he obtained from § 8 of his Special Theory to E0 and H0, Einstein 

eventually (after much algebraic manipulation) arrived at the following equation:24 

𝐾0 − 𝐾1 = 𝐿 
1

√1 −
𝑣2

𝑐2

− 1

(Ibid, pp. 70 – 71).  Einstein then conjectured,  “The kinetic energy of the body with 

respect to k diminishes as a result of the emission of light, and the amount of 

diminution is independent of the properties of the body.25  Moreover, the difference K0 

– K1, like the kinetic energy of the electron (§ 10), depends on the velocity”26  (Ibid, p. 

71).  Therefore, “K0 – K1 = ½ L/c2 v2”  (Ibid).  “From this equation it directly follows 

that:  If a body gives off the energy L in the form of radiation, its mass diminishes by 

L/c2”  (Ibid).   

It follows from the above, that the body’s mass m0 (like its kinetic energy k0) only 

diminishes by L/c2 as measured by coordinates in system k.  In other words, such 

diminution of mass is at least partly an illusionary relativistic decrease which only occurs 

because of the relative velocity and because of Einstein’s contrived system of 

measurement. 

With the above considerations in mind, let us slightly revise what Einstein stated 

24 The rest kinetic energy of the body before the emission of light radiation was K0 = H0 – E0.  The kinetic 
energy of the body in system K after the emission of light radiation was K1 = H1 – E1  (Einstein, 1905e 

[Dover, 1952, p. 71]). 
25 Here Einstein is only talking about the diminution of the kinetic energy of the body as measured by 
coordinates in system k.  Therefore, such diminution is partly an illusionary relativistic decrease which 

only occurs because of the relative velocity (as Einstein pointed out in the next sentence), and because of 

Einstein’s bizarre system of measurement. 
26 But which is it:  the emission of light or the relative velocity which diminishes the kinetic energy?  We 
will discuss this issue in the next section.
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after he concluded that the body’s “mass diminishes by L/c2.” 

“The fact that the energy withdrawn from the body becomes energy of [light] 
radiation evidently makes no difference,27 so that we are led to the more general 
conclusion that: 

The mass of a body [in K as measured by coordinates in system k] is a measure of 
its energy-content; if the energy [in K as measured by coordinates in system k] 
changes by L, the mass changes in the same sense by L/9x1020”  (Einstein, 1905e 
[Dover, 1952, p. 71]). 

One might ask:  What relevance do distorted coordinate measurements of mass and 

energy made in system k have to do with anything? 

The biggest problems with these derivations, speculations, rationalizations and 

conclusions by Einstein are:  1) they are all completely ad hoc;  2) they depend upon the 

ad hoc concepts of Relativistic Mass and Relativistic Kinetic Energy, which we 

demonstrated in Chapter 31 are empirically invalid;  3) they depend upon 

Electromagnetic Mass, which is only an electromagnetic resistance and an 

electromagnetic form of inertia;  4) they depend upon the empirically invalid ad hoc 

concept that light has a magnitude of material mass, and finally  5) they depend upon 

Einstein’s artificial and distorting relativistic system of measurement.  How can 

conclusions and concepts which are based upon so many false assumptions and ad hoc 

concepts have any validity? 

How and why did Einstein suddenly interject the word “mass” into the 

discussion?  All prior discussions in his September 1905 paper had been all about light, 

27 This was a false premise, because if light does not have a magnitude of mass (which we now know to be 
the case), then this fact does make a huge difference for all of Einstein’s mass-energy conclusions 
contained in his September 1905 paper. 
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energy and radiation.  Was this merely a non sequitur?  Not really.  The “mass” that 

Einstein was referring to was not the ponderable mass of a material body.  It was only 

the “electromagnetic mass” in his concept of Relativistic Mass, which he was attempting 

to generalize so that it could apply to a “ponderable material point”  (Chapters 17 and 

31B).  However, this attempted ad hoc generalization has no reasonable validity either. 

Prior to 1905, Kaufmann (in unpublished calculations) “defined the electron’s 

kinetic energy as the difference between the electron’s total and rest energies”  (Miller, 

p. 313).  Therefore, “this definition of kinetic energy…was in use before the appearance

of Einstein’s relativistic equation for kinetic energy”  (Ibid).  In early 1905, Abraham 

published Kaufmann’s definition of kinetic energy in his widely read textbook on the 

theory of electricity and electromagnetism  (Ibid).  Was Kaufmann the source for the 

definition of kinetic energy in § 10 of Einstein’s Special Theory and for his September 

1905 paper  (Ibid)?  Quite possibly. 

Regardless of their ad hoc nature, all of Einstein’s assertions and conclusions in 

his September 1905 paper were also quite ambiguous.  For example, what did Einstein 

mean by the term “inertia”? 

1. Did he mean the inertial resistance of matter to being moved, measured by
the formula F = ma?
2. Did he mean the electromagnetic inertia (resistance) of an electromagnetic
field to a charged particle or body moving through it?
3. Did he mean the motion or momentum of a body through empty space,
apparently without applied rectilinear force (inertial motion)?
4. Was he using inertia as a synonym for mass?
5. Did he mean some combination of the above or something else?

What did Einstein mean by the term “mass”? 

1. Did he mean atomic matter measured as inertial mass by the formula F = ma?
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2. Did he mean the “apparent mass” of an electromagnetic resistance?
3. Did he only mean that the electromagnetic mass diminishes by L/c2?
4. Did he mean the rigid or deformable body of a particle, such as an electron?
5. Did he mean the magnitude of mass that he assumed that a light ray
possessed?

6. Did he mean some combination of the above or something else?

What did Einstein mean by the term “energy content”? 

1. Did he mean “mass-energy;” the total energy stored in matter?
2. Did he mean every form of energy that can be associated with matter?
3. Did he mean the electromagnetic charge of a particle or body?
4. Did he mean that kinetic energy is “contained” within a body?28

5. Did he mean some combination of the above or something else?

What did Einstein mean by the phrase “a measure of”? 

1. Did he mean the complete equivalence and complete convertibility of the two
phenomena (matter and energy)?  If so, how did he get to this conclusion?
2. Did he mean only a partial convertibility of matter into energy?
3. Did he only mean some indefinite amount of mass or energy, the magnitude
of which can only be determined empirically on a case-by-case basis?
4. Did he mean some combination of the above, or something else?

What did Einstein mean by the term “energy of radiation?” 

1. Was he describing a new and separate general classification of energy?
2. Did he mean the energy of any type of radiation:  atomic (i.e. radium) or

electromagnetic (light)?
3. Was he describing the different type of energy of EM radiation and the toxic

energy from disintegrating atoms?
4. Did he mean some combination of the above, or something else?

What did Einstein mean by the phrase “light (or radiation) transfers mass (or 

inertia)?” 

1. Did he mean that light transfers electromagnetic mass and electromagnetic
inertia?

2. Was he assuming that light has a magnitude of material mass?

28 How can the energy of motion of a mass be physically contained within a body?  When a force (energy) 
moves a body in empty space, energy is conserved by the body’s kinetic energy of motion, but is the atomic 
density of the body’s inertial mass increased?  Of course not! 
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3. Was he assuming that the pressure of light on an absorbing body causes the
body to move inertially?

4. Was he only referring to the atomic radiation emitted by disintegrating
radium?

5. Did he mean some combination of the above or something else?

Did Einstein even know what he was conjecturing?  In his September 1905 

article, Miller concludes that Einstein “focused on the problem that he thought to be of 

basic importance—the nature of radiation”  (Miller, p. 333).  Were all of the ambiguous 

conjectures in his September 1905 article merely Einstein’s attempts to better 

understand the nature of radiation?  His mathematical conjectures that “mass 

diminishes by L/c2” and that “the mass of a body is a measure of its energy content” 

could easily be interpreted to be merely supportive of his ultimate and general 

conclusion concerning the nature of radiation—“radiation conveys inertia between 

emitting and absorbing bodies”  (Ibid).   

Later, of course, Einstein’s conjecture that “mass diminishes by L/c2” was 

interpreted to empirically mean m = L/c2, and thereafter E = mc2 (the equivalence of 

matter and energy).29  Einstein’s conjectures of:  “the fact that the energy withdrawn 

from the body becomes energy of radiation evidently makes no difference, so that we 

are led to the more general conclusion that the mass of a body is a measure of its 

energy-content,” were also later interpreted by Einstein and many of his followers to 

29 But why not c2 = mE, the velocity of light squared equals electromagnetic mass times the energy of the 
electromagnetic field?  m = L/c2 only refers to the electromagnetic energy of the two emitted light rays in a 
thought experiment about light and radiation, and some possible electromagnetic mass involved, not the 
vastly different E (any form of energy, including atomic energy).  How could m = L/c2 mean the 
equivalence of material mass and energy, if light L does not have any magnitude of material mass? 
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mean “the equivalence of [material] mass with any form of energy”30  (Miller, p. 

333).  Same problems and same comments. 

C. Numerous problems with E0 = m0c2 and with E = mc2.

The problems with Einstein’s September 1905 thought experiment, along with 

the above gratuitous interpretations and “in hindsight” conclusions, include the 

following: 

1. First and foremost, the thought experiment that Einstein concocted in his

September 1905 paper was completely ad hoc.  It was based on all of the empirically 

invalid ad hoc assumptions and relativistic concepts contained in the kinematic part of 

his Special Theory.  It was also derived from the ad hoc and empirically invalid 

equations, conclusions and concepts contained in the dynamical part of his Special 

Theory.   

2. Einstein referred to the energy of the stationary body (before its emission of

light) by the relativistic algebraic symbol E0 (or rest energy), a relative velocity 

dependent quantity in Special Relativity.  Therefore, in order to remain consistent with 

Special Relativity, the mass of the stationary body should have been algebraically 

designated m0 (for rest mass), a relative velocity dependent quantity.  In fact, Einstein 

later designated the kinetic energy of the body with the relativistic algebraic symbol K0 

(for rest kinetic energy), because (as Einstein asserted) it depends on the relative 

velocity when measured by coordinates in system k  (Einstein, 1905e [Dover, 1952, pp. 

30 Even with this very gratuitous ad hoc interpretation, we must still define what the word “equivalence” 

means. 

759 Chapter Thirty-Two



70, 71]).  Therefore, the equation which he derived should have been written E0 = m0/c2. 

But this relative velocity dependent equation would only be valid for an observer 

properly measuring in system K.31  Only the distant observer in system k would measure 

the energy and the mass to increase with relative velocity, and these measurements 

would only be an artifact of observation, and they would only result from Einstein’s 

bizarre system of measurement  (Goldberg, pp. 141, 147).  How can this artificial 

process result in a law or relationship of nature? 

3. With equation E0 = m0c2, the properly measured energy in system K would not

be equivalent to the variable magnitude of mass measured by coordinates in system k, 

and the variable magnitude of energy measured by coordinates in system k would not 

be equivalent to the properly measured mass in system K.  How can these bizarre, 

contrived and conflicting relativistic measurements result in a fundamental relationship 

of nature? 

4. The ‘mass’ (m0) that Einstein was referring to throughout § 10 of his Special

Theory and throughout his September 1905 paper (except with respect to radium) was 

only an “electromagnetic mass” masquerading as Relativistic Mass, which as we have 

previously discovered in Chapter 17 was really only an electromagnetic “resistance” that 

algebraically was only characterized to be a mass in order to remain somewhat 

consistent with F = ma.  Electromagnetic mass was nothing like the ponderable material 

31  Feynman agreed with the author, that Einstein was dealing with Relativistic Mass and the equation 
E0 = m0c2.  Feynman stated in his lecture:  “We start with a body at rest, when its energy is m0c2” 
(Feynman, 1963, p. 15-10). 
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inertial mass that Newton, Euler, Levoissier and all of the other classical physicists were 

referring to.32 

Photons of light radiation, if they exist, are a priori massless particles or quanta 

of energy33  (Okun, 1989, p. 34).  Radioactive atomic particles with material mass that 

are emitted from radium undoubtedly would cause the mass of a material body 

composed of radium to diminish.  But how can the massless particles of EM radiation 

(light) diminish the mass of a material body by L/c2, or by any other magnitude  (Ibid)? 

Contrary to Einstein’s assertion, the fact that the energy withdrawn from the 

body becomes the energy of massless electromagnetic radiation does make a huge 

difference.  It is not the same as the material atomic radiation of particles given off by 

unstable elements such as radium (uranium and plutonium), which particles a priori do 

have material mass.  Einstein could not be led from his thought experiment concerning 

massless photons to a more general conclusion that “the [ponderable material] mass of 

a body is a measure of its energy content.”  Nor could he be led to the conclusions that 

“[massless] light radiation transfers mass,” or that “[massless light] radiation conveys 

inertia between the emitting and absorbing bodies.”  Nor could Einstein be led to the 

general conclusion that all energy and all mass are totally equivalent:  E = mc2.  

Therefore, Einstein’s assertion that it makes no difference what the type of energy is 

was a major false premise for his September 1905 theory, and his later theories about 

the “inertia of energy.” 

32 ‘Lavoissier’s law’ concerned the conservation of inertial mass in chemical reactions  (Miller, p. 357). 
33 “The photon has a rest mass of precisely zero”  (Sobel, p. 206) .  “Thus we have infinity times 
zero” (Ibid) equals zero for the mass of a propagating light ray in a vacuum.
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5. In his September 1905 thought experiment, Einstein arbitrarily equated at

least four very different types of energy.  A) There was E0 (rest energy) and E1, which 

stood for the total of all energies associated with a body respectively before and after 

the emission of light as properly measured in system K.  B) There was H0 and H1, which 

stood for the total of all energies associated with a body respectively before and after 

the emission of light, as relativistically measured by coordinates in system k.  C) There 

was L0, which stood for the energy of light radiation emitted in two opposite directions 

from the body at rest, as properly measured in system K.  D) There must also have been 

the different magnitude L, which would stand for the energy of the two light rays, as 

measured by coordinates in system k.  E) There was K0 and K1, which stood respectively 

for the kinetic energy of motion of the body before and after the emission of light, as 

respectively properly measured in system K and by coordinates in system k (or by 

Lorentz transformations).  F) Finally, there was the toxic and radioactive energy of 

atomic radiation emitted from the disintegrating nuclei of the atoms of radium salts. 

Einstein conjectured that “the fact that the energy withdrawn from the body 

becomes energy of radiation evidently makes no difference”  (Einstein, 1905e [Dover, 

1952, p. 71]).  In other words, he was conjecturing that all energy is the same.  Where 

did Einstein get this ad hoc idea and what was the justification for it?  There was none.  

It was simply pure speculation on Einstein’s part.  Einstein’s attempted generalization of 

energy was also a fundamental false premise for his September 1905 paper. 

How can the energy of EM radiation (i.e. light) be the same as the energy of the 

atom?  Light cannot produce an atomic explosion because it has no magnitude of mass, 
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it is not composed of atoms, and it is not radioactive.  It cannot even be converted into 

fissionable uranium or plutonium in order to produce an atomic explosion.  By the same 

token, kinetic energy, the energy of a body’s motion, is only theoretical potential energy 

which is theoretically capable of performing work.  Theoretical kinetic energy cannot 

produce an atomic explosion, because it is only theoretical, because it is independent 

from the mass of the moving body, and because it is not composed of atoms.  Nor can 

kinetic energy even be converted into fissionable material such as uranium or 

plutonium.34  Light radiation and atomic radiation are also very different phenomena for 

another reason.  One is radioactive and toxic, and the other is not.  It becomes obvious 

that such energies are not all the same. 

6. Einstein asserted that the mass and the kinetic energy of motion of the

stationary body would diminish as a result of the emission of light where L is the energy 

given off “in the form of radiation”  (Einstein, 1905e [Dover, 1925, p. 71]).  He also 

asserted that this diminution, K0 – K1, “depends on the velocity” of the body  (Ibid).  But 

which is it, the emission of light or the relative velocity or both that causes the 

diminution of such mass-energy?  Because of these circular and contradictory 

assertions, the equation 

has no clear meaning.  

There is another problem with such equation.  If the difference  K0 – K1 depends 

solely upon the relative velocity of the inertial reference frames and if such relative 

34 The same is basically true of gravitational energy and its potential pulling power. 
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velocity approximates zero, then one is left with:  K0 – K1 = ½ L/c2 02 = 0.  It does not 

follow from this last equation that m = L/c2, because there would be no diminution of 

kinetic energy, therefore L would be meaningless or zero, and mass m would also be 

zero.  In this case, E = mc2 would also be zero and meaningless.  In addition, Einstein 

derived his equation, K0 – K1 = ½ L/c2 v2, by application of the ad hoc and meaningless 

Lorentz transformations, therefore his equation for the kinetic energy at any velocity 

must also be ad hoc, totally flawed and meaningless. 

7. All of the derived equations in Einstein’s September 1905 thought experiment

directly or indirectly result from the algebraic symbol ½L which he arbitrarily gave to the 

energy of light waves emitted from the body.  Why did Einstein use this symbol?  It only 

refers to the energy of a light ray, which is very different than the theoretical potential 

kinetic energy of a moving body or the toxic atomic energy emitted from radium.35     

Based on ½L, Einstein ultimately derived m = L/c2.  If he was only referring to 

electromagnetic mass in an EM field then this equation could have some meaning, but it 

has no meaning for the atomic mass of a material body.  Material mass m cannot be 

equated with light energy, inter alia, because light does not have any magnitude of 

mass.  On the other hand, if Einstein was talking about material mass, then how can he 

get from           m = L/c2, where L is the energy of a massless light ray, to m = E/c2, where 

E is the total energy of a material body?  All of these facts lead the skeptic to the 

conclusion that either Einstein’s final equation (m = L/c2) was meaningless, or the 

35 The radioactive radiation from the disintegration of an atomic nucleus has atomic mass, kinetic energy 

only has potential and theoretical mass, and light energy has no magnitude of mass whatsoever. 
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interpretation of it (E = m/c2) was ad hoc and contrived. 

D. Revisions to Einstein’s Section 10 and his September 1905 theories.

Over the next three years, Einstein would re-rationalize and change Section 10 of 

his Special Theory and his September 1905 theories in many ways, always attempting to 

generalize his conclusions in Section 10 to apply to ponderable masses of material 

bodies.  In May 1906, Einstein published a follow-up paper to this September 1905 

paper, on what he called “The Inertia of Energy”36   (Einstein, 1906 [Collected Papers, 

Vol. 2, pp. 200 – 206]).  At the beginning of his May 1906 paper, Einstein described a 

conclusion of his September 1905 paper, as follows:  “The mass of a body changes with 

the change in its energy content, no matter what kind of change of energy this may be”

37  (Ibid, p. 200).  This conclusion basically describes the conversion of one form of 

energy into another form, not the equivalence of mass and energy.  For example, it 

describes what happens when a body burns and part of its matter (mass) is converted 

into heat and gases. 

Thereafter, Einstein acknowledged that the considerations necessary to prove 

the purpose of his May 1906 paper were “in the main already contained in a work by H. 

36 In 1921, Einstein further explained what he meant by “the inertia of energy:”  “It was found that inertia is 
not a property of matter…but a property of energy”36 (Einstein, 1921 [Nature, Vol. 106, p. 783]). Does 
this mean that the energy potential of gravity has inertia?  Does this mean that a hydrogen bomb before it 
explodes has more inertia than an equal volume or weight of lead? 
37 Like his September 1905 paper, Einstein’s May 1906 paper was based solely upon electromagnetic 
theory, his principle of relativity, and the principle of energy conservation (Einstein, 1906 [Collected 
Papers, Vol. 2, p. 200]).  The stated ad hoc purpose of his May 1906 paper was to demonstrate that his 
September 1905 paper was a necessary condition for the conservation of motion (momentum)  (Ibid;  
Miller, p. 334).  But if momentum is mv (where m is material mass), then there is no connection between 
the conservation of momentum and Einstein’s September 1905 paper. 
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Poincaré”38  (Ibid).  Okun describes how Einstein then “rederived Poincaré’s formula    

[E = mc2] by considering a photon…that is emitted at one end of a hollow cylinder 

and absorbed at the other end…”39  (Okun, 1989, p. 34).  However, as Okun asserted: 

“The conclusion of [Einstein’s May 1906] paper was that light with energy E 
transfers mass m = E/c2 and that to any energy E there corresponds a mass equal 
to E/c2 (which we now know is not so correct because the photon is massless)”  
(Ibid). 

Thus, Einstein’s conclusion was both empirically incorrect and internally inconsistent, 

because how can “the absorption of a massless particle change the mass of the 

absorbing body”40 (Ibid).  This was the same obvious contradiction and criticism that 

anyone should also have with the similar conclusions of Einstein’s September 1905 

paper.  Okun went on to describe the contradictions and inconsistencies that he 

believed existed between Einstein’s two papers on the “inertia of energy”41  (Okun, 

1989, p. 32).   

In May 1907, Einstein wrote a third paper on the “Inertia of Energy.”  In the first 

paragraph of this paper, Einstein again described conclusions that he believed needed 

to be drawn from his September 1905 paper: 

“…the inertia of a body increases or decreases with its energy content… 

38 Einstein cited “Poincaré in Lorentz-Festschrift (1900):  252 – 278.”  In his 1900 paper, “Poincaré derived 
the equation E = mc2 in an implicit form” (Pavlovic, Section 23.6.2) . 
39 This thought experiment has become a standard thought demonstration for Einstein’s “inertia of energy” 
concept  (Miller, p. 334). 
40 What was the reason for this incorrect assertion by Einstein?  Originally, because “only by attributing a 
mass to the radiation emitted or absorbed,” could Einstein conserve the motion (momentum) of a mass 
which he needed for his proof in his May 1906 paper  (Miller, p. 334; Einstein, 1906 [Collected Papers, 
Vol. 2, p. 206]).  However, later it also became useful for his Theory of General Relativity  (Okun, 1989, p. 
34). 
41 Okun also pointed out that in 1912, Tolman derived relativistic mass as m0/√1 – v2/c2 and Wolfgang 
Pauli adopted it and E = mc2 for his widely read 1921 textbook, The Theory of Relativity. As a result, now 
almost everyone except elementary particle physicists accepts these equations as correct relativistic 
terminology  (Okun, 1989, p. 35). 
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“…to an increase in the body’s energy ΔE there must always correspond an 
increase in the mass ΔE/c2…”  (Einstein, 1907 [Collected Papers, Vol. 2, p. 238]). 

These conclusions were nothing more than a repeat of the conclusions from his May 

1906 paper.  The criticisms of them are also the same. 

Immediately thereafter, Einstein told his readers what the subject of his May 

1907 paper would be: 

“[T]he circumstance that the special case discussed [in the September 1905 
paper] necessitates an assumption of such extraordinary generality (about the 
dependence of the inertia on the energy), demands that the necessity and 
justification of this assumption be examined in a more general way”  (Ibid). 

The “extraordinary assumption” that Einstein was referring to and conjecturing about 

was that the dependence of inertia on energy must also apply to ponderable material 

masses as well as to electromagnetic masses (resistances).42 He then stated that he had 

“taken the first step in this respect” in his May 1906 paper that dealt with the inertia of 

energy and “the constancy of the motion [momentum] of the center of gravity” of a 

ponderable mass  (Ibid). 

Einstein thereafter described another imaginary case where an external 

electromagnetic field transferred kinetic energy to the ponderable mass of a rigid body 

moving at a constant velocity  (Ibid, pp. 240 – 243).  An avowed reason for this thought 

experiment was to show that the equation for the kinetic energy (K0) of the body at rest 

(in § 10 of his Special Theory) “does not hold any longer if the body is acted upon by 

external” electromagnetic forces43  (Ibid, p. 240).  He then also considered the “self” 

42 Einstein had previously conjectured this same assumption in § 10 of his Special Theory with respect to 
the longitudinal and transversal masses of electromagnetic mass and the kinetic energy of an electron  
(Einstein, 1905d [Dover, 1952, pp. 63, 64]). 
43 The ad hoc implication being that such external EM forces transfer mass and inertia to such body. 
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electromagnetic field produced by the electric masses of the body”44 and concluded 

that the inertial mass of the electrified body (i.e. an electron) had increased by E/c2.  

Einstein the conjectured ad hoc:  “The law of the inertia of energy is thus confirmed” for 

ponderable masses45  (Ibid, pp. 243 – 246).  One must give Einstein credit for being 

persistent, even though the substance of his persistence is not correct. 

In his December 1907 Jahrbuch article, Einstein wrote a fourth article on the 

same subject, this time entitled:  “On the Dependence of Mass [Inertia] upon Energy.”46  

In this article, Einstein compared the energy E of a ponderable physical system with 

inertial mass, to the kinetic energy K of an electron with electromagnetic mass μ and 

concluded that “with regard to the dependence of the energy on the translational 

velocity” they behave the same47  (Einstein, 1907e [Collected Papers, Vol. 2, p. 286]).  In 

other words, Einstein conjectured that the energy of a ponderable inertial mass and the 

kinetic energy of an electron’s electromagnetic resistance are both velocity dependent, 

and in this regard they become the same.48  Einstein then conjectured: 

“This result is of extraordinary theoretical importance because the inertial mass 

44 The self EM field produced by the electromagnetic mass (resistance) of an electron is what Einstein was 
referring to (Chapter 17). 
45 Not so.  Merely describing an electron as an electrified ponderable body with an inertial mass, or 
describing an electromagnetic resistance as an inertial mass, does not result in Einstein’s desired 
generalization and confirmation. 
46 Note that Einstein again equated the word “mass” with “inertia” in this title.   
47 This, of course, was consistent with Einstein’s “principle of relativity,” that the laws of nature (and the 
ways they may change) are independent of, and not affected by, uniform translatory motion (velocity) ( 
Einstein, 1905e [Dover, 1952, p. 69]).  However, the internal contradiction with these ideas was, as always, 
that in order to make the laws of nature co-variant with respect to Lorentz transformations, Einstein had to 
arbitrarily change the laws of nature so that they were velocity dependent. 
48 Of course an electromagnetic resistance is velocity dependent, because without the velocity of an electric 
charge there is no EM resistance. However, the same is not true with a ponderable inertial mass.  
Therefore, Einstein’s attempted analogy of equivalence of an electromagnetic resistance and an inertial 
mass fails.  Even if, for sake of argument, an electromagnetic resistance and an inertial mass were relative 
velocity dependent, this does not mean that they are “things of the same kind.”  Relative velocity dependent 
“length” and “time intervals” in Einstein’s Special Theory are not “things of the same kind.” 
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and the energy of a physical system appear in it as things of the same kind.49  
With respect to inertia, a mass μ is equivalent to an energy content of 
magnitude μc2” 50 (Ibid).   

In effect, Einstein was stating:  “With respect to inertia, an apparent electromagnetic 

mass μ is equivalent to an energy content of a magnitude electromagnetic resistance μ 

times c2.” 

This was Einstein’s real statement of mass-energy equivalence.  In effect it was 

an  EM resistance-EM energy equivalence.  Now we know what Einstein was talking 

about in his September 1905 paper.  

Thereafter, Einstein continued his conjecture about inertial mass, 

electromagnetic resistance and energy. 

“Since we can arbitrarily assign the zero-point of E0 [relativistic rest energy], we 
are not even able to distinguish between a system’s “actual” and “apparent” 
mass [electromagnetic mass] without arbitrariness.  It seems far more 
natural51 to consider any inertial mass as a reserve of energy”52  (Ibid, pp. 286 – 
287). 

In other words, just because Einstein was having difficulty arbitrarily distinguishing 

between an inertial mass and an apparent electromagnetic mass (a resistance), he 

decided to abandon his original false concept of EM mass and ad hoc decided to 

49 Here, again, Einstein was (by analogy) attempting to equate inertial mass with electromagnetic mass.  
But Einstein’s desires and persistence cannot make it so. Inertial mass is of course defined as the 
magnitude of resistance of a body to being moved by a force.  But a material resistance and an EM 
resistance do not have the same cause:  a material mass. 
50 Here, as usual, Einstein was referring to the “apparent” electromagnetic mass μ of an electron, which is 
actually an EM resistance. Again, he was arbitrarily comparing and interchanging an inertial mass with an 
electromagnetic mass, like apples with watermelons. 
51 Far more natural than what?  Far more natural than considering electromagnetic energy as equivalent to 
electromagnetic mass (a resistance) times c2. 
52 In his 1921 article in Nature Magazine, after much theorizing and many experiments by others, Einstein 
re-interpreted this statement to mean:  “a body of mass m is to be regarded as a store of energy of 
magnitude mc2”  (Einstein, 1921 [Nature, Vol. 106, p. 783]) .  However, because both m’s in this 1921 
statement refer to Relativistic Mass as measured by coordinates by a distant observer in system S' moving 
at relative velocity v, this 1921 statement is also meaningless. 

769 Chapter Thirty-Two



“consider any inertial mass as a reserve of energy” instead  (Ibid, p. 287).  Einstein was 

obviously very confused about the entire subject of mass, resistance, inertia, energy, 

electromagnetism and matter, and very frustrated in his ad hoc attempts to generalize 

EM mass to include a ponderable material inertial mass. 

The concept of “inertial mass as a reserve of energy” is now called “mass 

energy,” the energy which is stored in material bodies at rest, and which may be 

partially converted to other forms or manifestations of energy.  In other words:  “An 

object has energy from its sheer existence”  (Feynman, 1963, p. 4-7).  But, if we apply 

this concept to uranium-238 it has little or no meaning, because this isotope is not 

fissionable.  If we cannot release any of the energy in a chunk of pure 238U, what is the 

practical (or even the theoretical) meaning of the concept that the energy of 238U is 

equivalent to its mass times c2?53  The same question applies to enriched uranium 

where the percentage of fissionable uranium-235 is increased, but still only a tiny 

amount of enriched uranium can be converted to energy.  Even inside the Sun at its 

current temperatures, helium and many other heavier elements cannot naturally be 

converted into energy  (Halliday, p. 1178). 

Nevertheless, the relativists claim that Einstein’s “equivalence of mass and 

energy has been beautifully verified by experiments in which matter is annihilated—

converted totally to energy”  (Feynman, 1963, p. 15-11).  Regardless of these claims of 

equivalence, these experiments rely almost completely upon theoretical assumptions, 

53 Lead and numerous other elements heavier than iron (56Fe) are in the same category as 238U in this 

regard. 
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inferences and interpretations, and (as Dingle stated) they only hang together if Special 

Relativity is applied to them and is assumed to be valid.  Let us assume, for sake of 

argument, that anti-matter actually exists, and that when two identical subatomic 

particles with opposite charges (i.e. an electron and a positron) are made to collide 

under artificially controlled conditions, they can change into different particles and/or a 

form of energy (i.e. gamma rays)  (Ibid).  Even this does not demonstrate the complete 

equivalence (or even substantial partial convertibility) under any conditions of large 

quantities of heavy ponderable matter and all forms of energy, as Einstein and his 

followers have conjectured. 

The relativists claim that all four of Einstein’s papers on the inertia of energy, 

taken together, result in the assertion of the total equivalence of the ponderable inertial 

mass of matter and its energy content.  However, we have repeatedly demonstrated 

that this is not what Einstein was directly asserting in such papers.  Rather, he was 

merely trying to indirectly generalize an electromagnetic mass to include the 

ponderable inertial mass of a material body, by analogies and ad hoc persuasions.  The 

clarifications in his December 1907 Jahrbuch article describe this difference.  They 

should have been the “coup d’ grave” for Einstein’s attempted artificial generalizations. 

However, by 1916, Einstein grew much bolder.  In his book, Relativity, he directly 

reinterpreted his prior papers on the “inertia of energy” to mean and include 

ponderable inertial mass, and he expanded his concepts of the mass-energy relationship 

ad hoc, with the following axiomatic and relativistic conjectures: 

“In accordance with the theory of relativity the kinetic energy of a material point 
of mass m is no longer given by the well-known expression 
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, 

but [by] the expression 

. 

This expression approaches infinity as the velocity v approaches the velocity of 
light c  [Chart 16.3 and Figure 16.2B].  The velocity must therefore always remain
less than c, however great may be the energies used to produce the 
acceleration”  (Einstein, Relativity, p. 50). 

“A body moving with the velocity v, which absorbs an amount of energy E0 in the 
form of radiation without suffering an alteration in velocity in the process, has, 
as a consequence, its energy increased by an amount 54 

 ”  (Ibid, pp. 51 – 52).

“If a body takes up an amount of energy E0, then its inertial mass increases by an 
amount E0/c2; the inertial mass of a body is not a constant, but varies according 
to the change in the energy of the body”55  (Ibid, p. 52). 

Einstein finally achieved his generalization ad hoc by edict. 

Apparently, all of these conjectures only relate to one frame, the frame where 

the energy and the inertial mass are properly measured.  Therefore, a priori, after 1916 

the magnitudes of mass and energy are no longer relativistic or distorted.  Presumably, 

such conjectures also include the energy of massless light and EM radiation.  But, again, 

how can the inertial mass of a body increase when it absorbs a massless photon or 

quanta of light energy  (Okun, 1989, p. 34)? 

54 “E0 is the energy taken up, as judged from a co-ordinate system moving with the body”  (Ibid, p. 51). 
55 Here, Einstein directly and axiomatically generalized his concept of electromagnetic mass to include the 
ponderable inertial mass of a material body, almost as if it was a postulate.  In 1921, Einstein even 
conjectured that his papers on the inertia of energy were “of fundamental importance [with respect to] the 
nature of inertial mass”  (Einstein, 1921 [Nature, p. 783]) . 
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So what does the theoretical concept of the equivalence of mass and energy 

really mean?  In general, such theoretical equivalence is only a mathematical 

consequence of a dubious equation (E = mc2) and an equally dubious theoretical goal. 

Empirically, in nature, the equivalence of mass and energy only means a minimal or 

partial convertibility under certain circumstances.56  Without substantial further 

explanation and equivocation, the formulas E = mc2 or E0 = mc2 or E0 = m0c2 do not 

describe or confirm any of their claimed empirical results. 

E. What is the real relationship between the mass of matter and its energy?

There is a long-standing principle of physics known as the conservation of

energy, which we briefly discussed in Chapter 31D.  Among other things, it may be 

interpreted to state that one form of energy may be partially converted into another 

form, but that energy itself can never be created nor destroyed  (Resnick, 1992, p. 164).  

The previous descriptions of energy in this Chapter appear to demonstrate this 

principle.  The facts that energy may be stored in matter (atoms), that matter (atomic 

particles) may be energized, and that a small part of the matter can be converted into 

energy are consistent with the principle of energy conservation.  But such partial 

convertibility does not mean that the two phenomena (matter and energy) are 

equivalent or the same thing.  Each phenomenon has its own properties.  Atoms are not 

light and protons are not photons.  Photons or quanta of light cannot be split or fused to 

produce enormous amounts of nuclear energy.  They are not equivalent to the nucleus 

56 For example, over eons of time the Sun converts only a small part of its hydrogen into helium and into 

radiation energy. 
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of an atom.  There is a relationship between the two phenomena (matter and energy), 

but it is clearly not total equivalence. 

A body of matter that has been agitated or energized (i.e. by heat) has more 

energy (wiggling atoms) than when not energized (heated).  Therefore, under any 

definition of mass or energy, the mass-energy of the heated body has increased.  The 

same (or a similar process) may occur with a body that has been accelerated, a body 

that is being gravitationally pulled by another body, a body that has been agitated by a 

chemical interaction, by an electric charge, by an electromagnetic field, by a magnetic 

force, by atomic radioactivity, or by solar radiant energy.  In all of these cases the matter 

(atomic particles) of the body has been “energized,” and its atoms wiggle more.  This 

energized state may be manifested in many ways (i.e. by the emission of heat, by the 

emission of light, by a chemical reaction, by radioactivity, etc.), and such manifestations 

of energy may be at least partially convertible into other categories or forms of energy.   

However, this scenario does not mean that the neutrons, protons, electrons and 

atoms that comprise the material body have increased or changed in size, density or 

number.  What can happen is when heat energy (for example) is applied to a body or a 

gas, the “vibration energy” of its atoms increases as the temperature rises.  This 

increase in vibration energy normally causes the separation between the atoms to 

increase, and thus the volume of the entire body or gas expands57  (Resnick, 1992, p. 

503).  But this does not mean that the energized matter (its inertial mass) is equivalent 

57 However, certain temperature regions of some crystalline solids may even contract  (Resnick, 1992, p. 

503). 
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to all of the various types of energy applied to it or associated with it, including the 

potential release of the nuclear binding energy attributed to the possible fusion or 

fission of the nuclei of its atoms.  During a nuclear fission event, less than 5% of the 

enriched uranium is fissionable, and much less than that (i.e. one gram) is converted to 

energy  ( Feynman, 1963, p. 15-11).  Even during a thermonuclear fusion event, only a 

tiny amount of the original matter in the bomb is converted to various forms of energy.  

What is the meaning of E = mc2, which was derived ad hoc from E0 = m0c2, from 

Einstein’s September 1905 thought experiment, and from his related conjectures?      

E = mc2 has been interpreted and conjectured by Einstein and his followers to mean the 

total physical equivalence of energy and material mass.  Even if this conclusion was true, 

it cannot be based on Einstein’s ad hoc relativistic equation E0 = m0c2.  On its face,         E 

= mc2 asserts that classical non-velocity dependent energy E is equal in magnitude to 

classical non-velocity dependant material mass m times c2.  E0 = m0c2, on the other 

hand, asserts that the Relativistic Energy and the Relativistic Mass of a body change in 

magnitude depending upon relative velocity, as measured by a distant inertial observer. 

In fact, E = mc2 is only an artificial construct.  It was only intended by Einstein as 

a rough approximation, expression or illustration of the enormous potential energy 

contained within any lump of atomic matter.  As Einstein once stated:  “E = mc2

…showed that a very small amount of mass [matter] may be converted into a very large 

amount of energy…”  Similarly, in 1946, Einstein summarized what he meant by the 

equation E = mc2.   

“It is customary to express the equivalence of mass and energy (though 
somewhat inexactly) by the formula E = mc2, in which c represents the velocity of 

775 Chapter Thirty-Two



light, about 186,000 miles per second.  E is the energy that is contained in a 
stationary body; m is its mass.  The energy that belongs to the mass m is equal to 
this mass, multiplied by the square of the enormous speed of light—which is to 
say, a vast amount of energy for every unit of mass”  (Einstein, 1946 [Ideas and 
Opinions; 1954, p. 375]).   

As such an inexact approximation and as a metaphor, E = mc2 has great meaning.  But 

such equation cannot be, and was never intended to be, applied literally.  For example, 

a lump of non-fissionable coal (carbon) and a lump of fissionable uranium-235 (both 

having the same weight or inertial mass), contain vastly different quantities of 

convertible energy.  The convertible energy contained in a lump of coal might be 

described as           E = 1/1,000,000mc2 when compared to the convertible energy 

contained in a lump of fissionable uranium-235. 

The word “equivalence,” when applied to energy and mass, only has a highly 

theoretical, metaphorical and speculative meaning.  It asserts that if we were able to 

access all of the atomic and other energy theoretically contained in a lump of coal and 

convert it into an explosion so that all of its matter was annihilated and totally 

converted into the energy of the explosion, then its mass would to some extent be 

equivalent to its energy released. 

But since we are not capable of performing such magic of total conversion, and 

probably never will be, such theoretical equivalence has no practical meaning.  The only 

practical relationship between mass and energy that we now have (theoretical particle 

annihilations aside), and possibly ever will have, is that of “partial convertibility.”  In 

other words, “equivalence” means:  to what extent can we convert or release part of 

the theoretical energy contained in a lump of matter; equivalence is only a theoretical 
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dream. 

The fact that a negatively charged electron and a theoretical positively charged 

electron (a positron) may collide in a particle accelerator and theoretically be totally 

converted into other particles and gamma rays (energy), does not even demonstrate the 

equivalence of the original particle as compared to the two surviving particles and their 

energy, let alone the equivalence of the matter of the Earth and its energy.58  The highly 

theoretical “annihilation” of two subatomic particles and their dubious total conversion 

to another form, does not translate into the concept that all of the matter of the 

cosmos may be totally converted into energy.59  

The Sun has been trying to turn all of its hydrogen into energy for the past 5 

billion years and still over half of it remains as hydrogen.  The rest has been converted 

into helium and a few other heavier elements, plus a constant stream of EM radiation 

(i.e. light) and particle radiation (i.e. cosmic particles such as neutrinos).  When a giant 

star, much larger than the Sun, has exhausted most of its hydrogen, a priori it may 

suddenly disintegrate and explode as a supernova with energy propagated and star 

fragments being propelled in all possible directions at several thousand km/sec, leaving 

a white dwarf, a neutron star or pulsar in its wake.  Thus, after the giant star has been 

substantially annihilated (it no longer exists as a giant star), only a relatively small part 

of it has actually been converted into energy.  Again, this partial convertibility of matter 

58 This process is often mischaracterized as “annihilation,” suggesting that something has been destroyed 
and no longer exists.  The same is true with respect to two protons that collide inside the Sun and form a 
deuteron (2H), a neutrino, and a positron (or two gamma ray photons), and release energy in the process 
(Halliday, p. 1177). 
59 Good luck trying to totally convert a lump of lead or a neutron star into energy.  On the other hand, the 
assertion that matter and energy are equivalent states of the same phenomenon may have merit. 
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is also dramatically demonstrated by a fission bomb, where only about one gram of the 

original bomb material is converted into energy  (Feynman, 1963, p. 15-11). 

How did Einstein interpret the presence of c2 in the equation E = mc2?  In a 1946 

treatise on E = mc2, Einstein explained what the factor c2 meant to him:  It showed that 

there is “a vast amount of energy for every unit of mass”  (Einstein, 1946 [Ideas and 

Opinions, 1954, p. 375]).  In other words, the factor c2 just showed that a very small 

amount of mass [matter] may be converted into a very large amount of energy. 

As Einstein himself acknowledged in 1946, the equation E = mc2 was only a 

mathematical way of making a general statement or approximation that an 

undetermined magnitude of energy can be released from an undetermined magnitude 

of matter (mass), depending upon the specific mass/energy conversion involved.  For 

example, the magnitude of energy (mc2) would be small where radiation is naturally 

emitted by the radioactive decay of radium, and this conversion might be approximated 

by the equation E = 1/100,000mc2.  The magnitude of mc2 would be larger for the 

nuclear generation of electricity, and this conversion might be approximated by the 

equation:  E = 1/10,000mc2.  On the other hand, the magnitude of mc2 would be 

relatively enormous for a Chernobyl meltdown, a fission bomb, a fusion bomb, or a 

supernova.  Respectively, these conversions might be approximated by the equations:  E 

= 1/1,000mc2 or even                 E = 1/100mc2.  But certainly not E = 100%mc2, because 

there is always a substantial quantity of original mass or matter left over from any such 

explosion, such as a neutron star or a white dwarf.  For all of the above reasons, E = mc2 

was never intended to signify a specific magnitude of energy or convertibility. Rather, it 
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only attempts to describe a general mass-energy relationship and some possible 

convertibilities.60 

Einstein did not use the term or concept of “equivalence” in his September 1905 

paper.  The phrase “a measure of” is completely ambiguous as to what sort or 

magnitude of measure Einstein might reasonably be suggesting.  Such phrase is certainly 

not equal to the term:  “equivalence.”  Any implied conclusion concerning the 

equivalence of the ponderable inertial mass of matter and its energy was completely 

based on Einstein’s mathematics and his ad hoc conjectures, because it was not 

supported by any empirical data.  He only generally suggested that his theory (whatever 

it was) might be tested by the radioactive particle emissions of radium61  (Einstein, 

1905e [Dover, 1952, p. 71]).  Einstein’s suggestion that atomic radiation released from 

radium may test his theory merely predicts a kind “of circumstance under which energy 

and mass are exchanged but gives no insight into the nature of the process”62 

(Goldberg, p. 159).  In any event, as we have just demonstrated, the so-called 

equivalence of mass and energy (in nature) empirically means at most only partial 

convertibility. 

F. Who really discovered the mass-matter-energy relationship?

A general statement may be made that the discovery of the mass-matter-energy 

60 E = mc2 is therefore only a metaphor, a general approximation for a mass-energy relationship.  The factor 
c2 only signifies that the atomic energy stored in a piece of matter is many, many times greater than the 
chemical energy that it may contain or release. 
61 Radioactive particle emissions and EM wave emissions are two completely different types of radiation. 
62 This insight came from those who developed the atom bomb.  But, to refer to Einstein as the father of the 
atomic bomb is like referring “to Isaac Newton as the father of the intercontinental ballistic missile”  
(Goldberg, p. 156). 
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relationship was in fact a long drawn out process and that many scientists contributed 

to its early and current state of understanding, including Einstein.  The earliest clue 

might have been when philosophers realized the proportional relationship between the 

energy necessary to move a body and its resulting motion.  Newton’s 1687 articulation 

of this relationship (inertial mass) and of the correlation between a quantity of matter 

and the proportional attractive energy or gravitational force that it exerted upon other 

quantities of matter (masses) certainly implied some sort of mass-matter-energy 

relationship.  One could easily conclude from Newton’s writings about gravity that “the 

mass (quantity of matter) of a gravitating body is a measure of its applied gravitational 

energy.” 

Now fast-forward two centuries.  During the period between 1880 and 1904, 

British physicist J. J. Thompson,63Austrian physicist F. Hasenöhrl, American physicist D. F. 

Comstock, Max Plank and Max Abraham in Germany were all at different times 

experimenting with and theorizing about EM radiation trapped within a “black body”  

(Goldberg, pp. 153 – 154).  All of these theories and experiments were based on the 

assumption that EM radiation energy possessed momentum (mv) and could exert 

pressure on objects that it struck64 (Ibid, p. 154).  Such experimenters gave similar 

descriptions between the inertia of such trapped radiation and the energy of the system  

(Ibid). 

63 In 1881, Thompson discussed the association between mass and energy in an electromagnetic theory. 
64 Abraham was the first to propose a magnitude for “light pressure”  (Goldberg, p. 154).  In 1905, Einstein 
also theorized in § 8 of his Special Theory about “the work done by the pressure of light…”  (Einstein, 
1905d [Dover, 1952, p. 59]).  Both of these theories undoubtedly were based upon the false assumption that 
light possesses both mass (m) and momentum (mv).  Also, this is probably the reason that Einstein 
concluded in his 1905e paper with the conclusion that light radiation conveys inertia. 
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In 1889, British physicist Oliver Heavyside derived the equation E = ¾mc2  

(Pavlovic, Section 23.6.2).  The equation E = ¾mc2 was generally interpreted as the mass 

content of the energy of the radiation  (Ibid, pp. 154 – 155).  Because mc2 had an 

ambiguous, variable and undetermined value, Heavysides’s equation could easily be 

considered as equivalent to E = mc2.  In a 1900 paper, French scientist Henri Poincaré 

derived the equation E = mc2 in an implicit form65  (Pavlovic, Section 23.6.2).  Since 

Resnick concludes that the equation E0 = mc2 “asserts that energy has mass” (Resnick, 

1992, p. 167), why are not Heavyside and Poincaré considered to be the fathers of the 

mass-energy relationship and of the concept of mass and energy are equivalent? 

In 1904, a prize-winning paper by Friedrich Hasenöhrl (1874 – 1915) was 

published in Annalen der Physik66 and showed “that radiation enclosed in a vacuum has 

to be credited with an apparent mass, proportional to the energy of the enclosed 

radiation.”  This statement implied that mass and energy are in some way equivalent, 

and Folsing concludes that Einstein must have read Hasenöhrl’s paper  (Folsing, pp. 196, 

197; Jammer, p. 72).  Also during 1904, numerous research projects on the relationship 

between mass and energy were being conducted by scientists at various locations, 

including Einstein’s own Patent Office in Bern, Switzerland  (Folsing, p. 196).  In early 

1905, French scientist Gustave Le Bon published a book on the evolution of matter, 

which he later claimed anticipated the equivalence between mass and energy67  

65 Also during the period 1880 – 1904, J. J. Thompson, Heavyside, Kaufmann, Abraham, Lorentz, 
Poincaré, Einstein, and others were experimenting with and theorizing about a phenomenon they called 
electromagnetic mass, which was related to EM charges, currents, radiation and other forms of EM energy 
(Chapters 17 and 31). 
66 Volume 15, pp. 344 – 370.  Einstein was an avid reader of and contributor to this scientific journal. 
67 Einstein understood and wrote in the French language  (Jammer, 2000, p. 72, fn 23). 
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(Jammer, 2000, p. 72). 

It thus becomes obvious that the origin of the concept of a relationship, 

convertibility and/or equivalence of mass, matter and energy “emerged from a program 

of scientific research”  (Goldberg, p. 156).  Einstein could certainly be considered as a 

member of this group program, but he only joined it toward the tail end, not at the 

beginning.  Yet he is often credited as being the founder of the mass-energy 

relationship, whatever it is, and even the father of the atomic bomb.68 

The equation, E = mc2, has of course become the most famous equation in 

physics, especially for the general public.  Pavlovic concluded, that: 

“it is this equation that has contributed most to Einstein’s fame and the fame of 
the theory of relativity, although it is not a relativistic equation nor was it derived 
by Einstein”  (Pavlovic, Section 23). 

These latter conclusions by Pavlovic may also surprise many readers, but not the author 

(Chapters 32B and 32C, supra).   

Pavlovic asserts that Einstein did not quantify or prove his general conclusions 

concerning the mass-energy relationship, and that he did not derive E = mc2 correctly  

(Pavlovic, Sections 23.6.3 and 23.7).  There is substantial support for Pavlovic’s 

assertions.  In 1907, Max Planck published a manuscript in which he stated that 

68 It was not until the mid 1920’s that the concepts of quantum mechanics were created by Born, 
Heisenberg, Dirac, Schrödinger and others.  It was not until the mid 1930’s that the real technical work on 
atomic energy began with the work of Italian-American scientist Enrico Fermi and others, and continued 
for a decade until August 1945 and Hiroshima.  E = mc2 may be a very rough first approximation for the 
energy released by a fission bomb.  Heavyside’s E = ¾mc2 may be just as valid.  E = mc2 may even be a 
better first approximation for the energy released by a fusion bomb.  However, all of these equations are 
merely extremely rough and ambiguous approximations.  Referring to any of these early scientists, much 
less Einstein, as the father of the atomic bomb is ludicrous.  The only thing that Einstein did with regard to 
the atomic bomb was to sign a letter (because of his great prestige) drafted by nuclear scientists that 
informed President Roosevelt that such a device was possible  (Cropper, p. 354). 
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Einstein’s 1905 derivation of E = mc2 included assumptions only valid to the first 

approximation  (Jammer, 2000, pp. 64 – 65).  In 1952, Herbert Ives claimed that 

Einstein’s 1905 derivation was a logical fallacy and circular, because it arbitrarily 

introduced a relation that was “the very relation the derivation was supposed to yield”  

(Ibid., pp. 62 – 65).  Einstein himself was not satisfied with his 1905 so-called derivation, 

but despite his many later efforts, he was unable to arrive at a general proof for the 

relation it asserted  (Ibid, pp. 66 – 67). 

In a 1922 letter, Einstein acknowledged and asserted,  “that the idea that mass 

and energy are the same had long ago been proclaimed by many authors, but it is only 

the theory of relativity that gave a true proof of this equivalence”  (Jammer, 2000, p. 

72).  This was not a correct claim by Einstein, for the following reasons.  Einstein’s 

relativistic proofs were only mathematical (not empirical); they falsely assumed that 

light has a magnitude of material mass, and they only dealt with Relativistic Mass and 

Relativistic Kinetic Energy, neither of which exists.  It is true that Einstein repeatedly 

used the Lorentz transformations to derive some variation of E = mc2, but the Lorentz 

transformations by themselves are not Special Relativity, and using them is not the only 

way to achieve such derivation.  For example, in 1907, Max Plank published a paper 

wherein he deduced the equivalence of mass and energy based on concepts obtained 

from his black body experiments  (Miller, pp. 340 – 342).  Fritz Rohrlich in 1990 and 

Ralph Baierlein in 1991 derived the mass-energy equivalence relation from the classical 

Doppler effect (without applying the Lorentz transformation)  (Ibid, pp. 68 – 71).  In 

1988, Feigenbaum and Mermin claimed a derivation of the mass-energy relation 
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“without ever leaving the realm of mechanics”  (Ibid, pp. 74 – 76).  Even Einstein in 1906 

derived the relation to a first approximation using only principles of classical mechanics  

(Ibid, pp. 77 – 79). 

In any event, as Pavlovic correctly points out, the equation E = mc2 itself has 

nothing to do with relativity, and should not be considered as a part of Special Relativity. 

It is purely a classical equation that asserts the general relationship between mass and 

energy at various magnitudes of the variables.  Even mass ‘m’ in the equation refers to 

classical mass, rather than relativistic mass69  (Pavlovic, Section 23.8).  A correct 

relativistic formula for the theoretical mass-energy relationship of equivalence would be 

E0 = m0c2 (or the equivalent), where E0 is the proper (velocity dependent) rest energy of 

a body and m0 is the body’s proper (velocity dependent) rest mass.70 

In 1916, Einstein attempted, ad hoc, to convert E = mc2 into a relativistic 

equation by adding the Lorentz transformation factor to it as a denominator, vis.: 

E = mc2

√1- v2/c2 

According to Einstein, this new equation describes what happens when the energy, 

the mass and/or the velocity of a material object changes71 (Einstein, Relativity, p. 50).  

There may be some empirical support for this conjecture by Einstein, but certainly it is 

not as a result of the Lorentz transformation.  If the Lorentz transformation factor,      

69 However, in order to be a relativistic equation consistent with Einstein’s Special Theory, it should be 
written:  E0 = m0c2 or the equivalent, in order to show that it is velocity dependent  (Einstein, 1905 [Dover, 
1952, pp. 70 – 71]), 
70 It was in his September 1905e paper that Einstein began the practice of adding a subscript zero to 
indicate that the object or phenomena to be relativistically measured was at rest in an inertial reference 
system. 
71 This new equation leads to a relevant question:  Is this manipulation of algebraic symbols endowed with 
any physical meaning? 
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√1 – v2/c2, is ad hoc (Chapter 27); invalid for Length Contraction and for the Dilation of

Time (Chapter 28); and invalid for Relativistic Mass, Relativistic Momentum and 

Relativistic Kinetic Energy (Chapter 31); why should we suddenly believe that it is valid 

with respect to mass and energy?   

Thus, the conclusions attributed to Einstein—that the mass or matter of a 

material body is a direct measure of its energy content and that a body’s matter can be 

totally converted to energy (Ibid)—are at best misleading or hyperbole.72 

72 Much of the confusion depends upon what is meant by the words:  equivalence, annihilation and 

convertibility. 
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Chapter 33 

THE MEANING AND DISTORTION OF SPACETIME 

The concept of “Spacetime” is not contained in Einstein’s 1905 paper on Special 
Relativity.  Rather, it was invented during 1907 – 1908 by Hermann Minkowski 
(1864-1909), one of Einstein’s mentors and colleagues.1 Spacetime is based solely 
upon Lorentz’s ad hoc ether concepts of the contraction of matter and the 
Lorentz transformations, upon Einstein’s ad hoc concepts of Special Relativity, 
and upon Minkowski’s imagination and mathematics.  For these reasons alone, 
Spacetime is ad hoc, empirically invalid and meaningless on its face.  During the 
last century, Minkowski’s Spacetime geometry has served as an inspiration for 
mathematicians to direct the course of physics and as a mathematical tool to 
analyze, explain, expand, illustrate and attempt to confirm the various theories of 
relativity. 

A. Spacetime is ad hoc, empirically invalid and physically meaningless on its face.

Like many scientists of his time, Minkowski viewed Einstein’s Special Theory

merely as a generalization or elaboration of Lorentz’s April 1904 theories2  ( Goldberg, p. 

164; Dingle, 1972, pp. 167 – 169).  In September 1908, Minkowski described and 

explained his geometrical concept of Spacetime to a gathering of German scientists.  “It 

was a literal translation of the rigorous [relativistic] formalism that had been published 

earlier” by Minkowski in 1907  (Goldberg, p. 163).   

Minkowski began his 1908 lecture with the following incorrect and misleading 

empirical statement: 

“The views of space and time which I wish to lay before you have sprung from 

1 Actually, Poincaré suggested a similar concept in 1905 when he “combined the three spatial coordinates 
and time into a ‘quadruple vector’…”  (Folsing, p. 163). 
2 “From 1905 until…1919… ‘the theory of relativity’…was regarded merely as a more obscure form of a 
theory that belonged to Lorentz”  (Dingle, 1972, p. 167).  Minkowski’s similar conclusion shows his “lack of 

understanding of the important distinctions between [the work of] Lorentz and Einstein”  (Goldberg, p. 

127).
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the soil of experimental physics, and therein lies their strength”3  (Minkowski, 
1908 [Dover, 1952, p. 75]). 

On the contrary, and as we shall soon discover, Minkowski’s geometrical views 

of space and time actually sprang from (and were completely based upon) Lorentz’s ad 

hoc physical contraction of matter hypothesis and his April 1904 treatise; upon 

Einstein’s ad hoc kinematic concepts of relativity, Length Contraction and Time Dilation; 

upon the meaningless co-variance of the empirically invalid Lorentz transformations; 

and upon Minkowski’s own imagination and mathematics.  Therein lie their physical and 

empirical invalidity and their meaninglessness for physics. 

In fact, throughout his lecture, Minkowski tells us (in simple and straightforward 

language) the fundamental premises upon which his mathematical concepts of 

Spacetime are based.  First of all, he asserted that Spacetime is premised upon the null 

results of Michelson’s famous interference of light experiments, and upon Lorentz’s 

contraction of matter hypotheses which he invented to explain such null results  (Ibid, p. 

81).  Minkowski conjectured that if we have a group of equations (the Lorentz 

transformation equations) for the propagation of light in empty space (Gc) where the 

velocity of matter is always less than c, and if we have a group of equations (the Galilean 

transformation equations) which state that the velocity of rigid bodies can be infinite 

(G∞), then 

“[I]t is easy to see…that we should be able, by employing suitable rigid optical 
instruments in the laboratory, to perceive some alteration in the phenomena 

3 Later in his lecture, Minkowski made another empirical statement:  “Nobody has ever noticed a place 
except at a time, or a time except at a place”  (Minkowski, 1908 [Dover, 1952, p. 76]).  But this time-tested 

truism had little to do with his ad hoc mathematical Spacetime concepts, and a point in space is not a 

place. 
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when the orientation with respect to the direction of the earth’s motion is 
changed.  But all efforts directed toward this goal, in particular the famous 
interference experiment of Michelson, have had a negative result.  To explain 
this failure, H. A. Lorentz set up an hypothesis, the success of which lies in 
this very invariance in optics for the group Gc.4  According to Lorentz any 
moving body must have undergone a contraction in the direction of its 
motion, and in fact with a velocity v, a contraction in the ratio 1:1/√(

𝑣2

𝑐2).5  This hypothesis 

sounds extremely fantastical, for the contraction is not to be looked upon as a 
consequence of resistances in the ether, or anything of that kind, but simply as a 
gift from above,—as an accompanying circumstance of the circumstance of 
motion.6 

“I will now show by our figure [Figures 33.1 and 33.2] that the Lorentzian 
hypothesis is completely equivalent to the new conception of space and time, 
which, indeed, makes the hypothesis much more intelligible”7  (Ibid, p, 81). 

On the contrary, as we have shown in Chapter 15, any concept of contraction of 

matter in the direction of motion is completely ad hoc, contrived and physically 

impossible.  Lorentz’s physical contraction of matter was also theoretically impossible 

because it depends upon the existence of ether, which does not exist.  Not only that, 

but it was totally irrelevant and unnecessary in order to explain Michelson’s null results8  

(Chapters 9, 10, 11 and 12).  Thus, when Minkowski based his concepts of Spacetime on 

Michelson’s null results and on the false necessity for a contraction of matter to explain 

4 Such invariance of the transmission velocity of light at c , of course, had nothing to do with Lorentz’s 
contraction hypothesis  (Chapters 6, 10, 12, 15 and 21). 
5 Michelson’s negative results, in conjunction with Lorentz’s ad hoc hypothesis that the longitudinal arm of

Michelson’s apparatus had contracted in the direction of motion, were misinterpreted to mean that the 
velocity of light was always the same (or invariant) in all directions of the Earth’s solar orbital motion. 
6 Minkowski criticized Lorentz’s contraction hypothesis as being ad hoc, illogical, fantastical and a gift from 
God.  But, he then dismissed these valid criticisms and proceeded mathematically as if he had never made 

them. 
7 This, of course, is ad hoc and mathematical circular reasoning. 
8 No contraction of matter is necessary to explain Michelson’s paradoxical null results.  The M & M 
paradox was caused by invalid theoretical measurements from stationary ether which mathematically 

resulted in a theoretically greater distance for a light ray to propagate in the direction of the Earth’s solar 

orbital motion.  Because stationary ether does not exist there can be no valid measurements from it, 

therefore such theoretically greater distance for light to propagate never existed either.  It’s just that 

simple  (See Chapter 12 for a full explanation of the M & M paradox). 
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such paradoxical null results, and mathematically constructed Spacetime geometry so 

that it would be consistent and “completely equivalent” with respect to Lorentz’s 

empirically false contraction hypothesis, the result was that Spacetime was based upon 

multiple false premises.  Such false premises render the invention of Spacetime and all 

of its related concepts and mathematical consequences as physically invalid and 

empirically meaningless.9 

Secondly, if Spacetime was premised upon Lorentz’s false concept of a 

contraction of matter depending upon a body’s velocity, then it must also be based 

upon and consistent with the empirically meaningless Lorentz transformations.10  

Minkowski implies that this is the case because he refers to Lorentz’s 1904 concept of 

“local time” and to Einstein’s 1905 interpretation of it  (Minkowski, 1908 [Dover, 1952, 

p. 82]).  Minkowski also used equations with Lorentz’s and Einstein’s Lorentz

transformation denominator (1/√(
𝑣2

𝑐2)) throughout his lecture  (Ibid, pp. 81, 82, 87 and 

90).  A non-mathematical confirmation appears when Minkowski states that “natural 

phenomena do not possess an invariance with the group G∞, but rather with a group 

Gc,” which group Gc of transformations were obtained by Minkowski during the 

application of his Spacetime geometry  (Figure 30.1).  The “invariance of natural 

phenomena” is just another way to describe the co-variance of physical phenomena 

9 Since Spacetime geometry is empirically invalid on its face, we could end this chapter at this point.  But 
that would leave the reader without a full understanding of just how ad hoc and artificial Spacetime really 

is.  So we will continue with a more complete explanation of this totally meaningless mathematical 

concept. 
10 Many relativists agree with this conclusion.  For example, see Feynman, 1963, pp. 17-1 through 17-8, 
and Dingle, 1972, p. 170.
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when the Lorentz transformations are applied to them  (Einstein, Relativity, pp. 47 – 48).  

If Spacetime is based on the ad hoc and meaningless Lorentz transformations, this is 

another reason why it is empirically invalid  (Chapter 27). 

Thirdly, Minkowski also premised his concepts of Spacetime upon Einstein’s ad 

hoc “relativity-postulate.”  Minkowski stated that the radically changed mathematical 

concept of space which he was inventing might be considered “as another act of 

audacity on the part of the higher mathematics”  (Minkowski, 1908 (Dover, 1952, p, 83).  

“Nevertheless,” said Minkowski: 

“[T]his further step is indispensable for the true understanding of the group Gc, 
and when it has been taken, the word relativity-postulate for the requirement of 
an invariance with the group Gc seems to me very feeble.  Since the postulate 
comes to mean that only the four-dimensional world in space and time is given 
by phenomena, but that the projection in space and in time may still be 
undertaken with a certain degree of freedom, I prefer to call it the postulate of 
the absolute world (or briefly, the world-postulate)”  (Ibid). 

“The validity without exception of the world-postulate, I like to think, is the true 
nucleus of an electromagnetic image of the world, which, discovered by Lorentz, 
and further revealed by Einstein, now lies open in the full light of day”  (Ibid, p. 
91). 

Since we now know that any hypothesis for the contraction of matter in the 

direction of velocity is completely ad hoc and meaningless (Chapter 15), that the Lorentz 

transformation equations are completely ad hoc and empirically invalid (Chapters 16 

and 27), that the concepts of Length Contraction and Time Dilation are completely ad 

hoc and physically meaningless (Chapters 26 and 28), and that Einstein’s relativity 

postulate and his concept of co-variance are ad hoc and empirically invalid (Chapters 23, 

24, 27 and 28), thus so must Spacetime and its world postulate suffer the same fate 

(because they are premised upon and totally consistent with the above relativistic 
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concepts). 

B. A brief description of Minkowski’s Spacetime geometry.

Regardless of its empirical invalidity, the remainder of Minkowski’s lecture was 

structured “along a purely mathematical line of thought to arrive at changed ideas of 

space and time”  (Minkowski, 1908 [Dover, 1952, p. 75]).  In Section I of his lecture, 

Minkowski began with the mathematical form of Newton’s mechanics:  the Galilean 

transformation equations.  “Let x, y, z be rectangular coordinates for space,11 and let t 

denote time”  (Ibid, p. 76). 

“A point of space at a point of time, that is, a system of values x, y, z, t , I will 
call a world-point.12  The multiplicity of all thinkable x, y, z, t systems of values 
we will christen the world”  (Ibid). 

Minkowski then described this world point in motion over time from -∞ to +∞; in other 

words, over eternity.  The changed coordinate points dx, dy, dz and dt result in a 

“world line”13  (Ibid).  He also abstractly illustrated the “world” with four coordinate 

“world axes” and a zero coordinate point in the center  (Figure 33.3B). 

Minkowski then asserted “that we may subject the axes of [spatial coordinates] 

x, y, z at t = 0 to any rotation we choose about the origin, corresponding to the 

homogeneous linear transformations of…x2, y2, z2”  (Ibid, p. 77).  This means that the 

algebraic form of Newton’s laws of mechanics remains unaltered or invariant if we 

measure their spatial coordinates at any arbitrary position in any arbitrary linear 

11 Never before did coordinates refer to space.  Einstein only used them to refer to a material place.  This 
abstract statement was as if Minkowski was referring to Newton’s absolute space or stationary ether. 
12 Each world point represented an event or an observer. 
13 Minkowski conjectured:  “[I]n my opinion physical laws might find their most perfect expression as 
reciprocal relations between these world-lines”  (Ibid, p. 76).
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direction from zero  (Ibid, p. 75).  But since “the zero point of time is given no part to 

play” in the Galilean transformation equations we have complete freedom to give “the 

time axis whatever direction we choose towards the upper half of the world” for any 

value of time greater than zero  (Ibid, pp. 75, 77). 

Minkowski’s connection between the space axis and the time axis involved a 

positive parameter c and the graphic representation of c2t2 – x2 = 1.  To understand how 

Minkowski’s geometry created a group of transformations (called Gc) which “associated 

the arbitrary displacements of the zero point of space and time” of any number of world 

points, Figure 33.1.  Group Gc was the geometrical equivalent of the Lorentz 

transformation equations, and they resulted in the “invariance of natural laws.”  

Minkowski also defined the ‘value of c ’ as “the velocity of the propagation of light in 

empty space”  (Ibid, p. 79). 

At the end of Section I, Minkowski stated that “we have in the world no longer 

space, but an infinite number of spaces, analogously as there are in three dimensional 

space an infinite number of planes [or frames of reference].  Three dimensional 

geometry becomes a chapter in four dimensional physics”  (Ibid, pp. 79 – 80). 

Minkowski’s “idea was very simple:  since the Lorentz transformation on which 

the special theory of relativity is based involves a transformation of space as well as of 

time one may treat time just like another dimension of space, a fourth dimension, as it 

were.14  This…idea of a four-dimensional ‘space’, three dimensions of ordinary space 

14 In effect, Minkowski “suggested a geometric representation for relativity so that many of [Einstein’s] 
strange relations between space and time can be pictured and much can be understood without the use 

of algebra”  (Rohrlich, p. 75).  However, “we cannot speak of anything changing or moving in a space and 
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and one time dimension,15 became known as Minkowski space”16  (Rohrlich, p. 75). 

Minkowski’s new Spacetime geometry illustrated Cartesian coordinates; it used 

straight lines and was flat like Euclidean geometry  (D’Abro, 1950, p. 196).  However, we 

shall “see that we are not dealing with ordinary Euclidean geometry”  (Born, p. 305).  

Spacetime has its own special nomenclature, its own conventions, its own symbols and 

its own mathematical expressions  (Dingle, 1972, p. 176). 

In Section II of his lecture, Minkowski described an axiom, c2dt2 – dx2 – dy2 – 

dz2, which he asserted means “that any velocity v always proves less than c.”  This was, 

of course, completely consistent with Lorentz’s April 1904 treatise and with Einstein’s 

Special Theory. 

What did Minkowski mean that the world would have an infinite number of 

spaces?  At the beginning of Section III of his lecture, Minkowski individualized space 

and time for each world point (i.e. each event or observer) by giving it its own set of four 

axes  (Figure 33.3A).  The 0 was the zero-point of Spacetime for each world point.  

Minkowski illustrated the velocity of light at c as a straight line (a “light line”) beginning 

at the zero (0) point of Spacetime and continuing at a 45° angle equidistant between the 

x (space) axis and the t (time) axis  (Figure 33.3B).  If one passed this light line through a 

time diagram because time has already been used [as a dimension] and cannot be used twice”  (Harrison, 
p. 131).
15 “Time has only one dimension”  (Harrison, p. 130).  Its line from the past to the present to the future 
forms the continuum of eternity  (Figure 33.3A).
16 The idea of four dimensions had long been used for depicting sets of connected events, of which time is 
a coordinate”  (Goldberg, p. 163).  “Space and time diagrams, with their events and world lines, were used
by the Medievalists, and there is nothing particularly difficult or novel about them.  Until the beginning of
[the 20th] century they were regarded as a convenient graphic way of illustrating the way things change. 
Then came special relativity and pictures of this kind acquired a new physical meaning”  (Harrison, pp. 130
– 131).
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360° rotation, the result would be a “light cone” with the vertical time axis in the center 

and an infinite number of x and y axes in all possible directions on an xy plane17  (Figure 

33.3A).  Again, each event (or observer) in Spacetime has its own lightcones  (Rohrlich, 

p. 78).  Since “three dimensional ordinary space…is infinite our symbolic picture of it

[the xy plane is]…also infinite.  But so is time”  (Minkowski, 1908 [Dover, 1952, pp 83 – 

84]).  Thus we must also construct a light cone into the past, and we end up with a 

double light cone  (Ibid, p. 83).  Each world point had a past light cone for all other 

“world-points which send light to 0,” and a future light cone for all other “world-points 

which receive light from 0”18  (Minkowski, 1908 [Dover, 1952, p. 83]).  Everything that 

goes on [in Spacetime] must be judged relative to [each] cone”  (Rohrlich, p. 78). 

Because Special Relativity postulates that no material body can exceed the speed 

of light, “only light itself has a world line that is on the cone”  (Rohrlich, p. 83).  All other 

material bodies that have a velocity less than c remain inside each light cone and must 

angle toward the time line; the closer these world lines are to the time line, the less is 

their relative velocity.  These world lines are often called “time-like”.  The areas outside 

each light cone are a priori not accessible, and therefore “all accessible future events lie 

inside the future light cone, and all…[accessible past events] lie inside the past light 

cone”  (Ibid).  The inaccessible future and past is sometimes called “Elsewhere.” 

In order to graphically illustrate Einstein’s relativistic concept of relative motion 

and kinematics (length contraction and time dilation), Minkowski tilted both axes of the 

17 A spherical light wavefront emitted at the zero point of any frame would expand up the surface of the 
light cone each second in an ever-widening sphere. 
18 Figure 33.1 is situated above the 0 point. 
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moving frame equally toward the light line.  In other words, “[O]bservers in relative 

motion have worldlines inclined to each other”  (Harrison, p. 132; Figure 33.4A).  The 

algebraic formula which “relates the intervals of time and space of observers in 

relative motion at speed v…[is the] Lorentz transformations”19  (Ibid, p. 133). 

At the beginning of Section IV of his lecture, Minkowski conjectured the 

following: 

“To show that the assumption of group Gc for the laws of physics never leads to 
a contradiction, it is unavoidable to undertake a revision of the whole of physics 
on the basis of this assumption.  This revision has to some extent already been 
successfully carried out for questions of thermodynamics and heat radiation, for 
electromagnetic processes, and finally, with the retention of the concept of 
mass, for mechanics20  (Minkowski, 1908 [Dover, 1952, p. 86]). 

Thereafter, Minkowski proceeded to mathematically revise the whole of physics with 

four equations (vectors) corresponding to the four axes of Spacetime. 21  Except for 

Einstein’s and Minkowski’s ad hoc assumptions that the empirically invalid Lorentz 

transformations should apply to physics, there would be no need to revise the whole of 

physics.  The fourth equation turned out to be “the kinetic energy of the mass point 

𝑚𝑐2
𝑑𝑡

𝑑Υ
=

mc2

√1 −
v2

c2

19 The author does not expect the reader to fully understand Minkowski’s Spacetime geometry from the 
above axiomatic descriptions.  But such descriptions should give the reader an idea of just how abstract 

and ad hoc Spacetime geometry really is.  See Sklar, pp. 56 – 61, for a short explanation of Minkowki’s 

Spacetime. 
20 With regard to the theoretical unassailability of the Lorentz transformations, max Born stated as 
follows,  “The simple fact that all relations between space co-ordinates and time expressed by the Lorentz 

transformation can be represented geometrically by Minkowski diagrams should suffice to show that 

there can be no logical contradiction in the theory.”  For Dingle’s response, see Dingle, 1972, pp. 231 – 

232. 
21 For a description of Spacetime, the relativistic “four vectors” and four-vector algebra, see Feynman, 
1963, pp. 17-1 –  17-8. 
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…It comes out very clearly in this way, how the energy depends on the system 

of reference”22  (Ibid, p. 87). 

At the end of Section IV, Minkowski set forth an equation: 

𝑑Υ2 = −dx2 − dy2 − dz2 − ds2. 

This equation (in various different algebraic forms) is now called the “spacetime 

interval.”23  Sklar asserts that “in Minkowski spacetime we do not discuss distances 

between events, but rather the interval between them [along a curve].  This Spacetime 

interval] is a number and which is an invariant property of the spacetime”24  (Sklar, pp. 

58 – 59).  Thus, very happily for Einstein, the interval between events in Spacetime is 

always invariant, and the interval along a light line in Minkowski’s absolute world is 

always zero25  (Figures 33.4B and 33.5). 

Why did Minkowski invent a “fundamental invariant” for his absolute world?  

Because Einstein discovered that the classical absolutes of “lengths, durations and 

simultaneities were all found to…vary in magnitude when we: 

“changed the constant magnitude of the relative velocity existing between 
ourselves as observers and the events observed.  On the other hand, here at 
least was an invariant magnitude ds2, representing the square of the spatial 
distance covered by a body in any Galilean frame, minus c2 times the square of 
the duration required for this performance (the duration being measured, of 
course, by the standard of time of the same frame).  It mattered not whether we 

22 However, we ask the question:  How can a system of reference determine a distant magnitude of 
energy?
23 Minkowski stated that such equation “becomes perfectly symmetrical in x , y , z , s [where s = 
√−𝑙𝑡, √−1𝑠𝑒𝑐𝑠 = 3.105𝑘𝑚, 𝑎𝑛𝑑 𝑐 = 1]; and this symmetry is communicated to any law which does not 

contradict the world postulate”  (Minkowski, 1908 [Dover, 1952, p. 88]). 
24 If the number is positive it is called a “space like separation;’’ if it is negative it is called a “time like 
separation;” and if it is zero it is called a “light like separation”  (Sklar, p. 59). 
25 Harrison asserts,  “[S]pacetime contradicts ordinary common sense, and this has lead to the so-called 
twin paradox”  (Harrison, p. 136).  Likewise, “the answer to the twin paradox results from the geometry of 

spacetime”  (Ibid, p. 134).  More circular reasoning.
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were situated in this frame or in that one; in every case, if ds2 had a definite 
value when referred to one frame, it still maintained the same value when 
referred to any other frame”26  (D’Abro, 1951, p. 195). 

This is nothing more than mathematical gibberish. 

The mathematical justification for Minkowski’s absolute Spacetime Interval ds2 

depended inter alia upon Einstein’s relativistic concepts of kinematics, inter alia, the 

“Relativity of Simultaneity” and the “Relativity of Length,” and their mathematical 

counterparts “Time Dilation” and “Length Contraction”  (Figure 33.4B).  In previous 

chapters of this book we have explained why these ad hoc concepts are arbitrary, 

empirically invalid and meaningless  (Chapters 26 and 28).  It also depended upon 

Einstein’s impossible second postulate concerning the absolute propagation velocity of 

light at c, relative to everything, which we have also found to be empirically invalid  

(Chapter 21).  Therefore, there is not even a valid mathematical justification for the 

Spacetime Interval ds2. 

Empirically, we also know that the time interval and the space interval for the 

transmission of light from one place to another, or from one star to the Earth, is not 

zero; rather it is ct.  In the twenty-first century we can measure these real intervals with 

EM radiation (vis., radar, radio waves, and lasers), and we can detect and calculate such 

measurement data with sensors and computers.  Therefore, the invariant Spacetime 

Interval (ds2), which has an absolute relativistic value of zero, is empirically invalid and 

26 For more information about Minkowski’s so-called “fundamental invariant,” see Goldberg, p. 166; 
Cropper, p. 219; Harrison, pp. 131 – 135; Feynman, 1963, pp. 17-2 – 17-4; Einstein, EB 1969, Vol. 20, pp. 

1071 – 1073. 
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meaningless in the real empirical world of space and time.27 

In Section V of his lecture, Minkowski described what he called a striking 

advantage afforded by his world postulate; it involved “the effects proceeding from a 

point change in any kind of motion according to the Maxwell-Lorentz theory”28  

(Minkowski, 1908 [Dover, 1952, p. 88]).  This was, of course, a generalization of 

Einstein’s Special Theory which only involved inertial motion.  Minkowski then proposed 

a new four dimensional law of attraction, which he claimed mathematically resulted in 

Kepler’s laws.  According to Minkowski, this new law of attraction, when combined with 

his new mechanics (reformed in accordance with the world postulate), was just as 

capable of explaining astronomical observations as Newton’s laws29  (Ibid, p. 90).  

Finally, Minkowski ended his lecture with the assertion that he had just pre-established 

a “harmony between pure mathematics and physics”  (Ibid, p. 91). 

Why did Minkowski feel compelled to invent Spacetime geometry, with all of its 

bizarre mathematical concepts, axioms, conventions and consequences?  Because this 

was the only way he could describe a multidimensional world that was governed by the 

Lorentz transformations, Special Relativity and mathematics.  If we discard the ad hoc 

Lorentz transformations and Einstein’s empirically invalid Special Theory, as we must, 

then the only remaining rationale for Spacetime geometry is a playground for pure 

mathematicians. 

27 Nevertheless, in the tiny world of quantum mechanics, it might be interpreted to have an approximate 
validity and meaning. 
28 Minkowski thereafter claimed that:  “the fundamental equations for electromagnetic processes in 
ponderable bodies also fit in completely with the world postulate”  (Ibid, p. 90).
29 What effect did those ad hoc claims by Minkowski have on Einstein and his quest for a new General 
Theory of gravity? 

798 Chapter Thirty-Three



The reciprocal of this fact is that embedded in Spacetime geometry are the 

Lorentz transformation equations and the mathematical consequences of Special 

Relativity.  Therefore, any Spacetime diagram is nothing more than a graphic 

representation of how a phenomenon or an event should look from the distorted 

perspective of Special Relativity.  Spacetime geometry illustrates and demonstrates the 

mathematical consistency of Special Relativity, and vice-versa. 

In other words, they are both mutually validating mathematical constructs.  This 

ad hoc type of validation is both circular and meaningless.  It is like demonstrating the 

validity of the Lorentz transformations with the mathematical consequences of Special 

Relativity, and vice-versa.  The result is absolutely certain, but also worthless.  

C. Conclusions Concerning Spacetime

Minkowski referred to Spacetime as an “independent reality” and implied that it 

was physically real;30 whereas Dingle characterized Spacetime as 

“metaphysics”  (Dingle, 1972, p. 169). 

“Einstein was not at first impressed by Minkowski’s mathematical recasting of 

special relativity theory.  He found it “banal” and called it “superfluous erudition”  

(Cropper, p. 220).  Dingle describes the reception of Spacetime similarly:   

“The immediate effect…of Minkowski’s paper was mainly one of mystification; 
Einstein himself is reported to have said that after reading it he felt he did not 
understand his own theory—which is not surprising, since Minkowski’s “time” 
was only “eternity” and Einstein’s was only “instant” or “duration”  (Dingle, 
1972, p. 173). 

30 Many other relativists also characterize Spacetime as physically real.  For example:  “Space…in 
conjunction with time,…possesses physical structure”  (Harrison, p. 131).  “Spacetime pictures…actually 

portray a four-dimensional physical reality”  (Ibid, p. 132).
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However, as Einstein got involved with his General Theory of Relativity, Gaussian 

geometry and Riemann’s concept of curved space, he found Spacetime to be 

indispensable.  By 1916, Einstein even devoted the entire Chapter 17 of his book 

Relativity to Minkowski’s four-dimensional Spacetime, and toward the end he stated: 

“Without it the general theory of relativity…would perhaps have got no farther 
than its long clothes”  (Einstein, Relativity, p. 63). 

The reason why Einstein used Spacetime Euclidean geometry for his unnecessary 

and empirically invalid General Theory is because his General Relativity is in large part a 

theory of non-Euclidean geometry (if that statement makes any sense).  He needed 

Spacetime, inter alia, to illustrate and explain his mathematical concepts of curved 

space and curved Spacetime (gravity), and his later mathematical model of a finite 

spherical universe  (Einstein, 1917 [Dover, 1952, pp. 177 – 188).  However, one should 

remember that all of these contrived and interdependent relativistic and mathematical 

theories had their origin in Einstein’s ad hoc Special Theory, and his failed attempt to 

justify his invalid and impossible second postulate:  that the velocity of a light ray was 

always c for every inertial observer regardless of such observer’s linear motion toward 

or away from such light ray. 

Most of Einstein’s followers blindly accepted all of the above esoteric and 

amorphous mathematical theories as physically real and empirically true.  The result is 

that Spacetime geometry, along with Special Relativity and General Relativity, are 

taught to students as required courses in many of the world’s universities.  These ad hoc 

mathematical theories have almost universally become accepted as valid science.  They 
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are currently the primary foundation and justification for uncountable pure 

mathematical theories concerning the universe and the quantum world  (for example, 

see Wheeler’s 1999 book, Journey Into Gravity and Spacetime).  The Big Bang, 

singularities, the spherical universe, the expanding universe, the expansion of space, 

quantum mechanics, particle physics, quantum field theories, and the Superstring 

theories are only some of the most notable examples.  They form the top of the current 

theoretical and relativistic house of cards.  This is not physics; this is not science; it is not 

even science fiction…it is pseudo-science. 

Minkowski began Section I of his 1908 lecture with the statement,  “I should like 

to show how it might be possible, setting out from the accepted mechanics of the 

present day, along a purely mathematical line of thought, to arrive at changed ideas of 

space and time”  (Minkowski, 1908 [Dover, 1952, p. 75]).  Somewhat later in his lecture, 

as Dingle points out, Minkowski chided his fellow mathematicians “for not anticipating 

physicists [i.e. Lorentz and Einstein] in arriving at the Lorentz transformations as a 

physical transformation”  (Dingle, 1972, p. 170).  Minkowski stated, 

“[S]ince Gc is mathematically more intelligible than G∞, it looks as though the 
thought might have struck some mathematician, fancy-free, that after all, as a 
matter of fact, natural phenomena do not possess an invariance with the group 
G∞, but rather with a group Gc, c being finite and determinate, but in ordinary 
units of measure, extremely great.  Such a premonition would have been an 
extraordinary triumph for pure mathematics.  Well, mathematics, though it now 
can display only staircase-wit, has the satisfaction of being wise after the event, 
and is able, thanks to its happy antecedents, with its senses sharpened by an 
unhampered outlook to far horizons, to grasp forthwith the far-reaching 
consequences of such a metamorphosis of our concept of nature”  (Minkowski, 
1908 [Dover, 1952, p. 79]). 

Dingle agreed with Minkowski and asserted,  “Reduced to its essence, 
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Minkowski’s paper is a piece of pure mathematics”  (Dingle, 1972, p. 169).  Dingle also 

concluded, 

“[T]he process of allowing mathematics to direct physics, which began with 
Maxwell…had now reached a point at which it is taken as the proper function of 
mathematics to order physics along the path which mathematics points out, and 
mathematics is chided for neglecting this duty and allowing physics to choose its 
own way.  The return to medieval scholasticism, against which the protest of 
Bacon and the other pioneers of modern science was thought to have been 
finally successful, was now complete.  With Minkowski’s work physics had 
escaped from experiment and been captured by mathematicians”  (Ibid, pp. 170 
– 171).

“[Spacetime] contributed perhaps more than any other single factor to the 
transformation of mathematics from the servant into the master of physics, and 
introduced more false ideas into the subject—pre-eminently the totally 
irrelevant idea of time (eternity)—than anything else.  It is to Minkowski that we 
owe the idea of a “space-time” as an objective reality—which is perhaps the 
chief agent in the transformation of the whole subject from the ground of 
intelligible physics into the heaven (or hell) of metaphysics, where it has become, 
instead of an object for intelligent inquiry, an idol to be blindly worshipped”  
(Dingle, 1972, p. 169). 

All of Dingle’s conclusions are euphemistically wrapped up in Minkowski’s final 

conclusion in his lecture:  that his Spacetime geometry creates “a pre-established 

harmony between pure mathematics and physics.”  Minkowski ended this lecture with 

the following statement: 

“The validity without exception of the world-postulate, I like to think, is the true 
nucleus of an electromagnetic image of the world, which, discovered by Lorentz, 
and further revealed by Einstein, now lies open in the full light of day”  
(Minkowski, 1908 [Dover, 1952, p. 91]). 

Needless to say, Minkowski’s ad hoc Spacetime geometry is empirically 

meaningless and must be discarded by everyone (other than pure mathematicians) 

before it can cause more mischief for physics. 
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Source:  Minkowski, 1908 [Dover, 1952, pp. 77, 78])

“To establish the connexion, let us take a positive parameter c, and consider the graphical 
representation of 

c2t2 - x2 - y2 - z2 = 1.

“It consists of two surfaces separated by t = 0, on the analogy of a hyperboloid of two sheets.  
We consider the sheet in the region t > 0, and now take those homogeneous linear transformations 
of x, y, z, t into four new variables x', y', z', t', for which the expression for this sheet in the new 
variables is of the same form.  It is evident that the rotations of space about the origin pertain to 
these transformations.  Thus we gain full comprehension of the rest of the transformations simply 
by taking into consideration one among them, such that y and z remain unchanged.  We draw...the 
section of this sheet by the plane of the axes of x and t--the upper branch of the hyperbola c2t2 - 
x2 = 1, with its asymptotes.  From the origin 0 we draw any radius vector OA' of this branch of the 
hyperbola; draw the tangent to the hyperbola at A' to cut the asymptote on the right at B'; complete 
the parallelogram OA'B'C'; and finally, for subsequent use, produce B'C' to cut the axis of x at D'.  
Now if we take OC' and OA' as axes of oblique co-ordinates x', t', with the measures OC' = 1, 
OA' = 1/c, then that branch of the hyperbola gain acquires the expression c2t'l2 - x' 2 = 1, t' > 0, 
and the transition from x, y, z, t to x'y', z', t' is one of the transformations in question.  With these 
transformations we now associate the arbitrary displacements of the zero point of space and 
time, and thereby constitute a group of transformations, which is also, evidently, dependent on 
the parameter c.  This group I denote by Gc.

“If we now allow c to increase to infinity, and 1/c therefore to converge towards zero, we see from 
the figure that the branch of the hyperbola bends more and more towards the axis of x, the angle 
of the asymptotes becomes more and more obtuse, and that in the limit this special transformation 
changes into one in which the axis of t' may have any upward direction whatever, while x' 
approaches more and more exactly to x.”



“If for simplicity we disregard y and z, and imagine a world of one spatial dimension, then a parallel 
band, upright like the axis of t, and another inclining to the axis of t...represent, respectively, the 
career of a body at rest or in uniform motion, preserving in each case a constant spatial extent.  
If OA' is parallel to the second band, we can introduce t' as the time, and x' as the space 
co-ordinate, and then the second body appears at rest, the first in uniform motion.  We now 
assume that the first body, envisaged as at rest, has the length l, that is, the cross second PP of 
the first band on the axis of x is equal to l.  OC, where OC denotes the unit of measure on the 
axis of x; and on the other hand, that the second body, envisaged as at rest, has the same length 
l, which then means that the cross section Q' Q' of the second band, measured parallel to the 
axis of x', is equal to l.  OC'.  Lorentzian electrons, one at rest and one in uniform motion.  But if 
we retain the original co-ordinates x, t, we must give as the extent of the second electron the 
cross section of its appropriate band parallel to the axis of x.  Now since Q' Q' = l. OC', it is evident 
that QQ = l. OD'.  If dx/dt for the second band is equal to v, an easy calculation gives 

OD' = OC√1 - v2/c2,

therefore also PP : QQ = 1 : √1 - v2/c2.  But this is the meaning of Lorentz’s hypothesis of the 
contraction of electrons in motion.  If on the other hand we envisage the second electron as at 
rest, and therefore adopt the system of reference x't¢, the length of the first must be denoted by 
the cross section P'P'of its band parallel to OC', and we should find the first electron in comparison 
with the second to be contracted in exactly the same proportion; for in the figure

P'P' : Q'Q' = OD ; OC' = OD' : OC = QQ  : PP.“

Figure 33.2
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Source:  Minkowski, 1908 [Dover, 1952, pp. 78, 81 - 82])



Figure 33.3  Basic Spacetime Diagrams
Partial Source:  Rohrlich, pp. 76, 77
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Figure B  Time Dilation
“The straight worldline between a and b is the longest distance. The lightcone distance acb (i.e. a to 
c and then c to b ) is of zero length.  The nearer the bent worldline adb approaches the lightcones acb, 
the shorter its length. A person’s time is measured along his or her worldline  (intervals of experienced 
time are actually equal to intervals of length of the worldline), and the time taken to go from a to b is 
the length of the worldline.  The longest time is along the straight worldline, and the time taken gets 
shorter as the worldline adb approaches acb.  This explains the twin paradox.”  Source:  Harrison, p. 
135

Figure 33.4  Tilted Frames & Time Dilation
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Tilted frames indicating simultaneity and proper measurements in a moving frame (relativistic 
kinematics)  Partial Source:  Rohrlich, p. 85.
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Frame S represents the relatively stationary system, tilted frame S′ represents a positive 
velocity along x, and tilted frame S′′ represents a negative velocity in the opposite 
direction.  The calibration hyperbolic curve F, G, H defines the unit distance interval along 
x for each system.  French, p. 83.  This is, it “defines a particular relation between x and 
t for an infinite number of different events as described in the single frame S, is also the 
locus in space-time for all events representing time zero and x coordinate equal to unity 
in different inertial frames.”  (Ibid, p. 84)

Source:  French, p. 83, 84



Chapter 35 

PARTICLE PHYSICS, QED, SUPERSTRINGS & SPECIAL RELATIVITY 

A. Quantum Field Theories and QED

During the mid 1920’s, French physicist Louis de Broglie and Austrian physicist 

Erwin Schrödinger, each working separately, developed the mathematical concepts of 

“wave mechanics” to describe the motions and properties of quantum particles, such as 

electrons.  During the same period English physicist Paul Dirac (1902 – 1984) and 

German physicist Werner Hersenberg developed a different mathematical theory for 

quanta, called “matrix mechanics.”  In 1927, the two theories were determined to be 

mathematically equivalent, and thereafter together were called “quantum mechanics.”  

Danish physicist Niels Bohr and German physicist lent wisdom and interpretation to this 

process  (Rohrlich, pp. 134 – 136). 

Quantum mechanics can be characterized as the quantum version of Newtonian 

mechanics. 

“[I]t describes quantum particles with respect to inertial reference frames that 
are related by Galilean transformations.  The laws of quantum mechanics are 
invariant only under those transformations”  (Rohrlich, p. 189). 

One major difference is that all attempts to observe electrons without disturbing 

them have failed; we can either determine their position or their velocity (momentum), 

but never at the same time.  This intrinsic limitation is known as Hersenberg’s 

“uncertainty principle”  (Ibid, pp. 147 – 151).  Another major difference is that:  

“Quantum mechanics is…not applicable to very fast moving quantum particles”  (Ibid). 
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In 1928, Dirac invented an equation that described an electron in terms of a field 

rather than in terms of an uncertain probability.  A priori, this electron field in 

conjunction with an electromagnetic quantum field, permitted electrons to exert 

electromagnetic forces upon one another.  Two decades later this concept would be 

called “quantum electrodynamics” (QED)  (Ibid, p. 192). 

“Another consequence of this equation was that for every solution there is a 
second solution which describes the same electron (same mass, spin, etc.) but 
with its electric charge of opposite sign.  At that time only electrons with 
negative electric charge were known  (Rohrlich, p. 192). 

Four years later, in 1931, a new quantum particle was discovered.  Because it 

was indistinguishable from an electron (except that it had a positive charge) this new 

particle was dubbed a “positron,” and considered to be an “antiparticle” or 

antimatter. Dirac, by reason of his above equation, was considered to have predicted 

its existence1  (Ibid). 

Soon other quantum theorists also attempted to unify electromagnetism with 

quantum theory  (Smolin, p. 55). 

“As the basic phenomena of electromagnetism are fields, the unification that 
would eventually result is called a quantum field theory.  And because Einstein’s 
special theory of relativity is the right setting for electromagnetism, these 
theories can also be seen as unifications of quantum theory with special 
relativity”  (Ibid). 

“It is a relativistic theory in the sense that two inertial reference frames that 
move with constant velocity relative to one another will observe the same laws 
of motion and are related by a Poincaré transformation.  Quantum fields, 
however, differ from fields of classical physical sciences [and] each quantum field 

1 Since this time, many other particles-antiparticle pairs have been discovered and each pair is claimed to 

be able to annihilate each other in a collision. 
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is associated with a particular type of quantum particle”2 (Rohrlich, pp. 190 
– 191).

One problem with this implied unification was that Special Relativity asserts that “there 

are a continuous infinity of variables.”  

“In quantum theory, each variable is subject to an uncertainty principle.  One 
implication is that the more precisely you try to measure a variable, the more it 
fluctuates uncontrollably.  An infinite number of variables fluctuating 
uncontrollably can easily get out of hand”  (Smolin, p. 55). 

After World War II, the goal was a fully consistent theory of QED.  By 1948, 

American physicists Richard Feynman and Julian Schwinger had independently satisfied 

this goal3  (Ibid).  Then, because of Dirac’s prior success in predicting the existence of 

the positron it was suggested that the Quantum Field theory should be applied to 

explain the weak and strong forces that hold the particles of the atom together.  Thus, 

the application to the weak forces resulted in the “electroweak theory,” and the 

application to the strong forces resulted in the theory of “quantum chromodynamics.”  

Together they were called the “grand unified theory.”  However, experimental data 

failed to demonstrate the validity of either theory  (Rohrlich, p. 192). 

All of the quantum field theories (including QED and chormodynamics) “are 

defined only in terms of an approximate procedure”  (Smolin, p. 182).  And, although 

their results are consistent: 

“[T]here is good reason to believe that the standard does not exist as a 
rigorously defined mathematical theory.  This is not disturbing, as long as we 
believe that the standard model is only a step toward a deeper theory.  String 

2 This sounds a lot like ether, where each phenomenon had its own different ether. 
3 “QED was first solved by the Japanese physicist Sin-Itiro Tomonaga during World War II, but the news 

did not reach the rest of the world until 1948 or so”  (Smolin, p. 55). 
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theory was at first thought to be that deeper theory.  On the present evidence, 
we must admit that it is not”  (Ibid, pp. 182 – 183). 

The string theory is also only defined in terms of an approximate procedure, and it fails 

to predict anything new  (Ibid). 

Many believers in Special Relativity claim or imply that  “1) Special Relativity 

‘drastically changes our very concept of ‘matter’”  (Giulini, p. 94);  2) that Dirac’s 

prediction of a “mutation between different forms of matter” (particles and anti-

particles) and the various quantum field theories are all relativistic concepts and 

consequences of Special Relativity (Ibid, pp. 94 – 98);  3) that Quantum Field theory 

“unifies quantum mechanics with special relativity theory” (Rohrlich, p. 189); and/or  4) 

that all of the above are experimental confirmations of Special Relativity.  Einstein, 

Weyl, Eddington and Schroedinger all worked in a somewhat different direction to 

arrive at a unified field theory for electromagnetism and gravitation, and to explain “all 

of the results usually described by quantum mechanics”  (Born, pp. 370, 371).  They 

failed. 

Regardless of the theoretical merits or failures of any of the above theories, it is 

quite obvious from reading this book that Einstein’s empirically invalid Special Theory of 

Relativity should have little or no part in any of them.  Likewise, it is also clear that any 

of the successes attributed to such theories are not experimental confirmations of 

Einstein’s Special Theory.4 

4 The fact that quantum physicists may use Special Relativity as an approximation in order to design their 

particle accelerators does not effect these conclusions  (Giulini). 
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B. Superstring Theory

For the last 30 years of his life, Einstein attempted to combine electromagnetism 

and relativity into a single unified theory.  He failed.  “During the 1960’s and 1970’s 

particle physicists made great strides in understanding the quantum structure of matter 

and the non-gravitational forces that govern its behavior” 5 (Greene, p. 352).  These 

efforts resulted in the “Standard Model” of particle physics, which is based on quantum 

mechanics, 12 matter particles (including electrons, muons, neutrinos, taus, and 6 types 

of quarks),6 and 3 force particles:  photons (electromagnetism), gluons (the strong force 

that holds atomic nuclei together) and the weak force particles W (which are 

responsible for nuclear decay).  (Ibid; Smolin, p. x).  The Standard Model predicted 

“how” the particles would interact and influence each other, but not “why,” and it failed 

to unify gravity with quantum mechanics  (Greene, pp. 352 – 353). 

In 1968, an Italian scientist named Gabriele Venezano realized that a 200-year-

old formula created by Euler “matched data on the strong nuclear force with precision” 

(Ibid, p. 339).  By 1970, three other scientists independently interpreted these findings 

and came up with the same physical picture.  Instead of the classical picture of small 

points for atomic particles, such particles were characterized as tiny one-dimensional 

vibrating strings of energy, which stretched when they gained energy and contracted 

when they lost it.  Thus, the string theory was born7  (Smolin, pp. 103 – 104). 

5 “But today, despite our best efforts, what we know for certain about these laws is no more than what we 
knew back in the 1970s” (Smolin, p. viii). 
6 “[P]article physicists have more than once felt the need to invent an unseen particle, such as the neutrino, 
in order to make sense of certain theoretical or mathematical results” (Smolin, p. 26). 
7 It should be pointed out at this juncture that “no one has ever seen a string” (Greene, p. 352). 
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The three original scientists also mandated that the string theory be consistent 

with both Special Relativity and quantum mechanics.  In order for this to theoretically 

happen, space must have twenty-five dimensions (instead of the normal three)  (Ibid, 

pp. 104 – 105).  “In fact, neither theory nor experiment offers any evidence at all that 

extra dimensions exist”  (Ibid, p. xvi).  There also had to be a “tachyon” particle that 

moves faster than the speed of light, and there were other seemingly impossible 

requirements.  (Ibid, pp. 104 – 105).     

Later, in 1970, Pierre Raymond found a way to remove the tachyon requirement, 

gave the theory a new “supersymmetry,” and reduced the requirement of space-time 

dimensions to ten:  nine dimensions for space and one for time  (Smolin, p. 105).  There 

was only one fundamental type of string; the unique properties of each different 

particle resulted from the specific vibration pattern of a particular string8 (Greene, p. 

346).  More dimensions meant more possible vibration patterns.9 It turned out that nine 

space dimensions provided the perfect number of vibration patterns10 (Ibid, pp. 370 – 

371).  Later a force particle (the “graviton”) was added to this new superstring theory, 

in an attempt to unify General Relativity with quantum mechanics11 (Smolin, p. 106, 

122). 

Over the intervening years, the superstring theory (or the “Theory of 

Everything,” as it is often called) has experienced many revisions, controversies and at 

least two revolutions, but almost no empirical observations.  It has also faced many 
8 For example, an electron is a string with one specific vibrating pattern, and a photon is a string with a 
different specific vibrating pattern  (Greene, p. 347). 
9 Again, “we don’t see the extra dimensions”  (Greene, p. 372). 
10 However “It is now accepted that the theory needs seven extra dimensions”  (Greene, p. 370, F.N.). 

11 “Without a successful union between general relativity and quantum mechanics, the end of collapsing 
stars and the origin of the universe would remain forever mysterious”  (Greene, p. 17).
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detractors.  For example, Richard Feynman stated,  “I don’t like that they’re not 

calculating anything…I don’t like that for anything that disagrees with an experiment, 

they cook up an explanation”  (Smolin, p. 125).  Sheldon Glashow, Nobel prize winner 

for his work on the Standard Model, also concluded: 

“But supersting physicists have not yet shown that their theory really works.  
They cannot demonstrate that the standard theory is a logical outcome of string 
theory.  They cannot even be sure that their formalism includes a description of 
such things as protons and electrons.  And they have not yet made even one 
teeny-tiny experimental prediction.  Worst of all, superstring theory does not 
follow as a logical consequence of some appealing set of hypotheses about 
nature.  Why, you may ask, do the string theorists insist that space is nine-
dimensional?  Simply because string theory doesn’t make sense in any other kind 
of space…”  ( Smolin, p. 125). 

The current state of the supersting theory is described by former theoretical 

string physicist Lee Smolin, as follows,  “String theory…purports to correctly describe the 

big and the small—both gravity and the elementary particles”  (Smolin, p. xiii).  Thus, it 

purports to unify General Relativity with quantum theory, a theoretical result called 

“quantum gravity”  (Ibid, p. 5).  “It posits that the world contains as yet unseen 

dimensions and many more particles than are presently known  (Ibid, p. xiii).  It claims to 

be the one theory that unifies all the particles and all the forces in nature”  (Ibid.).  

String theory is really only: 

“a large collection of approximate calculations, together with a web of 
conjectures…[A] theory has never actually been written down.  We don’t know 
what its fundamental principles are.  We don’t know what mathematical 
language it should be expressed in…We cannot even say that we know what 
string theory asserts…[In effect it is] just a hunch”  (Ibid, pp. xiv & xv). 

As David Gross, Nobel laureate and a strong advocate of string theory, once stated,  

“[W]e don’t know what we are talking about”  (Ibid, p. xv). 
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“For a theory to be believed, it must make a new prediction…”  (Smolin, p. xiii).  

However, “string theory makes no new predictions,” because inter alia “it appears to 

come in an infinite number of versions”  (Ibid, p. xiv).  To be taken seriously, a theory 

must also be confirmable or falsifiable.  However, because string theory makes no new 

predictions, it is also not testable.  “String theory cannot be disproved…[and] no 

experiment will ever be able to prove it true”  (Ibid, p. xiv). 

In spite of all the aforementioned problems, superstring theory has become “the 

primary avenue for exploring the big questions in physics”  (Smolin, p. xx).  “Even as 

string theory struggles on the scientific side, it has triumphed within the academy”  

(Ibid, p. xxii).  “String theory now has such a dominant position in the academy that it is 

practically career suicide for young theoretical physicists not to join the field.”  (Ibid, p. 

xx).  “How is it possible that string theory, which has been pursued by more than a 

thousand of the brightest and best-educated scientists, working in the best conditions, 

is in danger of failing”  (Ibid, p. xxii). 

One reason that we have briefly described superstring theory in this book is 

because it is the epitome of the ad hoc mathematical theory described in the Forward.  

Like most of the ether theories, Special Relativity, General Relativity (Einstein, Relativity, 

pp. 67 – 116, 141 – 151) and Einstein’s mathematical theory of the universe (Einstein, 

1917 [Dover, 1952, pp. 177 – 188]; Einstein, Relativity, pp. 119 – 129), superstring 

theory is neither founded upon nor confirmed by empirical observations.  All of such 

theories and concepts are strictly based upon mathematical computations, imagination, 
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conjecture and/or scientific agendas.  There are uncountable other ad hoc mathematical 

theories just like them.  This, to a great extent, is the current state of theoretical physics. 

There is another reason why we mention the superstring theory.  “String theory 

assumes that special relativity is true, exactly as written down by Einstein a hundred 

years ago.”  Therefore “it would be bad news for string theory,” if Special Relativity were 

demonstrated to be wrong  (Smolin, p. 223),  If this occurred, “certainly all known string 

theories would be proved false, since they depend so heavily on special relativity…”  

(Ibid). 

We now ask the questions:  How could any theory (let alone the Superstring 

theory) that is so dependant upon a contrived ad hoc theory like Special Relativity ever 

hope to succeed?  Moreover, why would the advocates of an established theory, such as 

electromagnetism or quantum mechanics, even desire to be unified with Special or 

General Relativity? 

 
811 Chapter Thirty-Five



Chapter 36 

THE FAILED GENERAL CONFIRMATIONS OF SPECIAL RELATIVITY 

Einstein claimed that his Special Theory of Relativity and its theoretical and 
mathematical consequences were supported, confirmed and empirically 
verified by experience and experiments.  But when analyzed and 
scrutinized in light of the foregoing chapters, it turns out that none of 
these attempted confirmations of Special Relativity have any empirical 
validity. 

In Chapter 16 of his book “Relativity,” Einstein claimed that “the Special 

Theory of Relativity [is] supported by experience.”1 

A. The incorrect Maxwell-Hertz Equations which Hertz called Maxwell’s
Equations

(

In 1865, James Clerk Maxwell discovered that a ray of light transmits through the 

medium of a vacuum at a constant velocity of about 300,000 km/s (which is now called 

c).2  Maxwell correctly concluded in his 1865 treatise that the reason for this constant 

velocity of light at c resulted from of the following facts.  In a perfect vacuum there are 

no particles of matter to slow a light ray down.  Therefore light can propagate through a 

vacuum in a straight line at the fastest speed that nature will allow (i.e. c).  Maxwell 

correctly described this relationship between the speed of light and the index of 

refraction of the medium through which it propagates by the factor  

1

𝑖
) 𝑉 

1 Einstein, Relativity, p. 55. 
2 Maxwell, The Scientific Papers of James Clerk Maxwell, p. 580. 
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where i is the index of refraction of the medium and v is the velocity of light in a 

vacuum.3   

However, in the material media of air, water, glass, and diamond, the increasing 

density of particles of matter tend to progressively slow a light ray down and change its 

direction of propagation in accordance with Snell’s ‘Index of Refraction.’  The general 

conclusion (which results from these facts) is that the speed of light only depends upon 

the medium through which it propagates; nothing more. 

Einstein never read Maxwell’s 1865 treatise, because it was apparently never 

translated into German, and Maxwell’s theory of light was never taught in Einstein’s 

German schools.4  Einstein’s only knowledge of Maxwell’s 1865 treatise was Hertz’s 

misleading 1890 electromagnetic equations, which Hertz incorrectly referred to as 

‘Maxwell’s Equations.’5  Hertz concocted these equations by himself, but they had 

almost nothing to do with Maxwell’s 1865 theory for the velocity of light.  In 1892, Hertz 

incorrectly announced to the world that in his opinion “Maxwell’s theory is Maxwell’s 

system of equations.”6   

For these reasons, Einstein was left to his own imagination to figure out how to 

determine the velocity of light at c in a vacuum from Hertz’s misleading electromagnetic 

equations.  Einstein was only taught mechanics in his German schools; not 

3 Ibid, p. 582. 
4

5

6  After this conclusion, why would anyone want to read Maxwell’s 1865 theory? 
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electromagnetics.  In mechanics, the velocity of anything was always determined with 

respect to an arbitrarily chosen ‘body of reference’ moving at v.   

This, most likely, is the reason that Einstein began his June 1905 Special Theory 

with the following sentence: 

“It is well known that Maxwell’s electrodynamics—as usually understood at 
present—when applied to moving bodies, leads to asymmetries that do 
not seem to attach to the phenomena.”7 

The words ‘Maxwell’s electrodynamics’ referred to Hertz’s Maxwell’s equations.  

Such equations contained the factor c (the speed of light in a vacuum) and they were 

written with respect to the mythical substance of aether, which was theoretically 

stationary.  When the speed of light at c was applied to material bodies moving at v, the 

very natural algebraic result was always c – v or c + v, depending upon the direction of 

the body of reference.  These paradoxical results of c – v and c + v were what Einstein 

referred to as ‘asymmetries’ because they were not inherent in Hertz’s Maxwell’s 

equations.   

Einstein and the scientific community were baffled by this algebraic paradox.  

How could Maxwell’s velocity c mysteriously change from c to c – v or c + v? 

Whenever Einstein referred to velocity c in his 1905 Special theory he was 

always referring to Hertz’s incorrect version of Maxwell’s 1865 equations.  In Sections 6, 

8, and 9 of his 1905 Special Theory, Einstein even specifically described the equations 

which he was using as the Maxwell-Hertz equations for empty space (i.e. a vacuum). 

7 Einstein, On the Electrodynamics of Moving Bodies, p. 37. 
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One might ask, what does mechanics (with its coordinates, mathematics, 

transformation equations, inertial principle of relativity, and a ‘body of reference’) have 

to do with Maxwell’s 1865 theory for the velocity of light in the medium of a vacuum?  

The answer (of course) is:  nothing!  They all were only false premises for any velocity of 

light. 

B. The Maxwell-Lorentz Theory of Electromagnetic Phenomena

For an attempted confirmation of the above statement, Einstein asserted 

as follows: 

“The special theory of relativity has crystallized out from the Maxwell-
Lorentz theory of electromagnetic phenomena.  Thus all facts of 
experience which support the electromagnetic theory also support the 
theory of relativity.8 

“The experimental arguments in favour of the Maxwell-Lorentz theory, 
which are at the same time arguments in favour of the theory of relativity, 
are too numerous to be set forth here.”9 

These statements are, on their face, hyperbole, incorrect, inaccurate and 

very misleading with respect to the velocity of light and relativity for many 

reasons.  First of all, there is no such thing as the Maxwell-Lorentz theory of the 

velocity of light.  Maxwell’s 1862 and 1865 theories for the velocity of light at c in 

a vacuum are contained in his Scientific Papers, which were published in two 

volumes in 1890 by Dover Publications.  Maxwell also wrote a summary treatise 

of his theories for the velocity of light in 1873.   

8 Einstein, Relativity, p. 55. 
9 Ibid, p.56. 
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These theories preceded and stand completely apart from anything that 

Lorentz wrote.  Lorentz’s 1892 electromagnetic equations were merely a version 

of Hertz’s 1890 equations which Hertz invented.  They have almost nothing to do 

with Maxwell’s 1865 theory for the velocity of light at c in a vacuum.  Lorentz’s 

1895 and 1904 theories primarily deal with the ether drag experiments of 

Michelson and others as they relate to electrons and the measurements of time 

and space with transformation equations.  The only theory of Maxwell which 

Lorentz even mentions in these treatises was Maxwell’s incorrect ether theory 

that moving mirrors displace from the stationary ether in Maxwell’s 1879 letter  

(Chapter 9A). 

Lorentz’s other connection with Maxwell was that, after Hertz 

misdescribed Maxwell’s electromagnetic equations in 1890, Lorentz in 1892 

separated Hertz’s equations into two parts:  one part applied to electricity and 

the other part applied to light.10  Throughout the period 1892 through 1904, 

Lorentz wrote extensively on the subject of electromagnetism and the 

electrodynamics of moving bodies.  However, all of Lorentz’s writings, theories 

and transformations during this period left Maxwell’s original theories for the 

velocity of light completely intact.  The fact that some of Lorentz’s theories and 

equations referred to or were based upon Maxwell’s theories and equations, and 

that they had something to do with electromagnetism and light, does not make 

Lorentz a co-discoverer of the basic electromagnetic principles along with Faraday 

10 Miller, pp. 11 – 14, 23 – 25; see Purcell, pp. 330 – 331. 
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and Maxwell.  Thus, “the experimental arguments in favor of the Maxwell-

[Faraday theories and equations are not] at the same time arguments in favor of 

the theory of relativity,”11 as Einstein would have us believe.  Nor does it follow 

that all facts of experience and experimental arguments that support Faraday’s 

and Maxwell’s fundamental electromagnetic principles, also supports every later 

theory which refers to such fundamental principles, such as Special Relativity.12  

On the other hand, it would be fair to say that Einstein’s Special Theory 

crystallized out of Lorentz’s aether and invalid relativistic contraction and 

transformation theories.  But there are no experimental arguments in favor of 

Lorentz’s aether theories, his contraction hypothesis, nor his relativistic 

transformation equations in support thereof, which also are “arguments in favor 

of [Einstein’s] theory of relativity.”  In fact, Einstein himself described Lorentz’s 

contraction theories of the electron as not in agreement with experience and 

“not justifiable by any electrodynamical facts.”13  

Einstein’s only concept which even remotely crystallized out of Maxwell’s 

theories and equations was the first part of Einstein’s second postulate, which in 

effect states that light propagates over changing distance/time intervals at the 

absolutely constant velocity of c toward material bodies, regardless of their linear 

11 Relativity primarily dealt with mechanics and Hertz’s electromagnetic equations. 
12 In fact, it is difficult to think of any fact of experience or experimental argument that supports 
Faraday’s and Maxwell’s fundamental principles which could also be interpreted to support the use 

of the Lorentz transformations to achieve the consequences which Special Relativity asserts. 
13 Einstein, Relativity, p. 57.  Einstein also attempted to distinguish and distance his Special Theory 
from Lorentz’s relativistic contraction theories, with the following quote,  “The theory of relativity 

leads to the same law of motion [as Lorentz’s theories but] without requiring any special 

hypothesis whatsoever as to the structure and behavior of the electron”  (Ibid). 
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motions. 14 But this postulate was radically different than Maxwell’s 1865 

concept:  the constant transmission velocity of light at c relative to its medium of 

a vacuum  (see the Preamble and Chapters 6A & 21). 

  The net result is that no facts which support Maxwell’s theories of the 

velocity of light also support Einstein’s invalid Special Theory, its postulates or its 

theoretical consequences.  In fact, Maxwell’s 1865 theories of the velocity of light 

directly contradict Einstein’s theories of relativity.  Einstein’s invalid attempts to 

lend credence to his own relativistic theories, by associating the iconic name of 

Maxwell with them and invoking Maxwell’s electromagnetic theories as support 

and confirmation, were (to be charitable) misleading and empirically invalid. 

J. The Michelson and Morley Experiment

Einstein’s contraction and time dilation explanation of Michelson’s and 

Morley’s paradoxical null result has been repeatedly cited as a confirmation of 

his Special Theory.15  The failure of any other rational explanation for the M & M 

paradox is probably the major reason why the contraction of Special Relativity 

was accepted by default.16 

In his book, “Relativity,” Einstein asserted that Lorentz’s and Fitzgerald’s 

14 The remainder of this second postulate, vis. “that the velocity of propagation of light cannot 
depend upon the velocity of motion of the body emitting the light,” crystallized out of the 
“observations of double [binary] stars [by] De Sitter”  (Einstein, Relativity, p. 21).  However, it is 
inherent in Maxwell’s 1865 theory.  Einstein’s companion postulate, the “principle of relativity,” 
crystallized out of the mechanics concept of Galileo’s Relativity (Chapter 5) and the mathematical 
modification thereof by Lange and others  (Chapter 13). 
15 Resnick, 1968, p. 37; Zhang, pp. 136 – 143. 
16 Rohrlich, pp. 54 – 55, 71. 
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aether theories, vis., that the motion of a moving body through the ether 

produces a contraction of such body in the direction of motion, was the right 

solution for the paradoxical M & M null result.17 Einstein then claimed that his 

interpretation of their theories was “incomparably more satisfactory.”18  

According to Einstein, it was not the motion of a body relative to the non-existent 

ether which produced the contraction, but rather it was the relative “motion with 

respect to the body of reference chosen in the particular case” which caused the 

contraction. 19  

On the contrary, as we have previously discussed, all of the basic 

assumptions for the M & M experiment, and all of the contraction hypotheses 

invented to explain its puzzling null result (including Einstein’s), are invalid 

absolute concepts  (Chapters 9 and 15).  The real explanations for the M & M null 

result are described in detail in Chapters 10, 11 and especially 12 of this treatise, 

and more recently in The Michelson-Morley Paradox Solved.  They have nothing 

to do with any contraction, or the dilation (slowing down) of time at a distance.20  

Unlike the above ad hoc contraction hypotheses, such real explanations are 

supported by empirical evidence, experience, experimental results, common 

17 In yet another section of Relativity, Einstein inconsistently claimed that Lorentz’s theory was “not 
justifiable by any electrodynamic facts”  (Einstein, Relativity, p. 57).  How can an “unjustifiable 

theory” be the “right solution” for anything? 
18 Einstein, Relativity, p. 59. 
19 Ibid, pp. 59 – 60.  We cannot accept this conclusion on faith, and must ask the question:  How can 
the reciprocal physical contraction of each body result from the relative motion of two bodies acting 

at a distance?  Einstein provides us with no physical process which could answer this question. 
20 In his General Theory of Relativity, Einstein repeatedly criticized any action at a distance (i.e. 
gravity) as being a patently invalid concept. 
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sense and logic. 

Thus, neither the contraction hypothesis of Einstein nor of Lorentz-

Fitzgerald can empirically explain the M & M paradox.  Conversely, the M & M 

null result (the subject of the attempted explanation) cannot be cited as 

confirmation of its spurious attempted explanation, vis. Special Relativity.  

Circular reasoning is never very persuasive.   

K. Einstein’s Moving Light Clock Thought Experiment.

Closely related to the M & M experiment is another attempted spurious 

confirmation of Special Relativity…Einstein’s moving light clock thought 

experiment.21  Einstein’s “moving light clock experiment” is essentially nothing 

more than a graphic illustration of M & M’s false assumptions and Lorentz’s ad 

hoc relativistic contraction explanation for the M & M null result couched in 

Einstein’s vernacular   (Chapters 27 and 28).  It graphically illustrates 

Michelson’s false assumptions, inter alia, that light must propagate farther in 

the direction of motion and that the transverse light pencil in Michelson’s 

apparatus moved inertially and horizontally at an angle relative to the light 

source and the mirrors22  (Figures 9.1B, 9.2, 9.5 and 10.1).  Thus, Einstein’s 

moving light clock thought experiment attempts to assert that Einstein’s 

contraction theory and Special Theory must be the right solution for the M & M 

paradox.  
21 Cropper, p. 209 – 213; Resnick, 1992, pp. 470 – 472. 
22 In essence, Einstein’s moving light clock thought experiment is just another attempt to 
rationalize and validate Einstein’s twin concepts of the relativity of time (time dilation) and the 

relativity of distance (contraction), which we demonstrated were empirically invalid concepts in 

Chapter 26. 
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On the other hand, in Chapter 12 and in the Michelson-Morley Paradox 

Solved we demonstrated the real reasons for the M & M paradox and its null 

result.  Therefore, Einstein’s moving light clock experiment is not a confirmation 

of his Special Theory. 

Nevertheless, because Einstein’s moving light clock thought experiment is 

so often cited as a confirmation of Special Relativity, we will examine and falsify it 

in detail in Appendix A to the treatise. 

L.The Kennedy & Thorndike Experiment.

In 1932, Kennedy and Thorndike performed an experiment that was very 

similar to the M & M experiment, but with two significant differences.  One arm 

of the apparatus was intentionally made 16 cm shorter than the other, and the 

apparatus was never rotated over a period of many months while the direction of 

the Earth’s solar orbital motion constantly changed.  No fringe shifts were ever 

observed.23  Kennedy-Thorndike accomplished physically that which Fitzgerald, 

Lorentz, and Einstein were attempting to accomplish theoretically:  the 

contraction or shortening of one arm of the apparatus in the direction of the 

Earth’s solar orbital motion.  Yet the outcome was the same as that of the M & M 

experiment:  a null result. 

French acknowledged that “the contraction hypothesis…would not explain 

23 French, p. 73. 
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the Kennedy-Thorndike experiment.” 24  In fact, the Kennedy-Thorndike null 

result could be considered as experimental evidence that Fitzgerald’s, Lorentz’s 

and Einstein’s contraction theories are invalid  (The Michelson-Morley Paradox 

Solved, Section 6.).   

Nevertheless, for some unfathomable reason, the Kennedy-Thorndike 

experiment (and repetitions thereof) is often cited as experimental support for, 

and confirmation of, Special Relativity.25 

M. The Tranton & Noble Experiment.

In 1903, Tranton and Noble conducted an experiment where a capacitor 

was expected to turn as the Earth progressed along its solar orbital motion.  “The 

capacitor was expected to turn in order to maintain its plane perpendicular to the 

direction of the earth’s motion through the ether.”26  But Tranton and Noble 

observed no turning (nor even any expected oscillations) and concluded that the 

result was purely negative.27   

Lorentz concluded that the null result of this experiment “could be 

explained the same way as the Michelson-Morley experiment, vis. by his 

contraction hypothesis.”28  For this reason, the null result in Tranton and Noble’s 

experiment is sometimes incorrectly cited as an experimental confirmation of 

24 Ibid.  The answers to Kennedy-Thorndike’s null result are the same as those contained in 
Chapter 12.  Also see The Michelson-Morley Paradox Solved (Section_7). 
25 Resnick, 1968, p. 37; Schlief, pp. 1 – 2; Zhang, p. 145.  
26 Miller, p. 65. 
27 In effect, Tranton was attempting to detect the motion of the Earth through the ether (space) 
by an electromechanical experiment, similar to Michelson’s. 
28 Ibid. 
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Special Relativity.29 

N. The Rayleigh & Brace Experiments.

In 1902, “Lord Rayleigh…sought to detect whether an isotropic substance 

at rest on the moving earth exhibited double refraction owing to the strain 

originating in Lorentz’s proposed hypothesis of contraction.”30  Rayleigh found no 

double refraction.  In 1904, American physicist D. B. Brace repeated Rayleigh’s 

experiment and found the same result.31  Both of these experiments are 

sometimes cited as experimental support for Special Relativity.32  Why?  Because 

they involve Lorentz’s hypothesis of contraction, because they were cited by 

Lorentz as a reason for his April 1904 theory, and because Einstein “borrowed” 

the lion’s share of Lorentz’s April 1904 contraction theory for his own 1905 

Special Theory. 

O. The 1851 Fizeau Experiment.

In Chapter 13 of his book, Relativity, Einstein claimed in great detail that 

Fizeau’s 1851 experiment “most elegantly confirmed” his Special Theory.33  He 

also claimed that Zeeman’s similar 1914 experiment confirmed his theory.34  

29 Resnick, 1968, p. 37; Schleif, Section I. 
30 Miller, p. 64.  “That is, whether a moving isotropic body should respond differently to light 
propagating through it parallel and transverse to its direction of motion”  (Miller, p. 64). 
31 Ibid. 
32 Schleif, p. 2. 
33 Einstein, Relativity, pp. 41 – 46.  After the M & M experiment, Fizeau’s 1851 experiment was the 
most convincing so-called confirmation in favor of Special Relativity. 
34 Ibid, p. 46.  Zeeman’s experiment applied Lorentz’s transformations, so naturally it would tend 
to confirm Einstein’s Special Theory  (Zhang, pp. 209 – 214). 
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Fizeau’s 1851 experiment is also cited as a confirmation of Special Relativity by 

many other scientists.35   

But in Chapter 29C of this treatise we demonstrated how and why 

Fizeau’s 1815 experiment does not confirm Special Relativity.36  In Chapter 7 we 

also described a quantum physical process which should explain Fizeau’s 

paradoxical results.  Therefore, neither Fizeau’s nor Zeeman’s experiments, nor 

any other similar aether “drag” experiments37 are an experimental confirmation 

of Einstein’s Special Theory. 

I. The Variation of Mass with Velocity

It is frequently claimed that Einstein’s relativistic concept of the “variation 

of mass with velocity” is a confirmation of Einstein’s Special Theory.38  However, 

in Chapter 17 we demonstrated that Einstein’s equation for such variation 

(increase) was not correct.  In Chapter 17 we also described the real reason for 

any such increase in mass—the application of energy to matter in order to 

increase its speed—and the fact that a body’s mass does not increase with 

relative velocity as claimed by Einstein.  Merely describing the abstract generality 

of a result (increase in electromagnetic mass, a resistance, with increase in 

velocity) which was previously demonstrated by others (vis., Kaufmann and 

Abraham) is not a confirmation of Einstein’s relativistic concepts of Special 

35 Resnick, 1968, p. 37; Schlief, p. 2; Zhang, pp. 209 – 214.  Rohrlich asserts that Einstein’s Special 
Theory “is in full accord with the Fizeau results”  (Rohrlich, pp. 71 – 72). 
36 On the contrary, it dramatically contradicts Special Relativity  (Figure 29). 
37 Zhang, pp. 214 – 221. 
38 Resnick, 1968, p. 37; Zhang, pp. 225 – 238. 
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Relativity nor of the Lorentz transformations; especially when there is almost no 

correlation between Einstein’s equations, or their theoretical magnitudes, and 

the empirical results.39 

J. 𝑬 = 𝒎𝒄𝟐

The experimental equivalence of mass and energy is often claimed to be 

a confirmation of Special Relativity.40  However, as explained in Chapters 31 and 

32 this equivalence is the result of a physical process which has nothing to do 

with the contraction of matter, time dilation or the Lorentz transformations.  It is 

a completely separate phenomenon which was discovered by others long before 

Einstein wrote his September 1905 paper on energy  (Chapter 32).  For these 

reasons, it is not a confirmation of Einstein’s Special Theory. 

K. The Variation of Energy with Velocity
(Chapter 32) 

L. The Speed of Light is Independent of its Source Velocity

The relativists claim that Einstein’s postulate, the “speed of light is 

independent of the velocity of the source,” is a confirmation of Special 

Relativity, and they cite numerous experiments from 1913 to 1977.41  It is true 

that Einstein cited De Sitter’s 1913 binary star observations and conclusions as 

authority for such postulate.42  Zhang cites many experiments which are 

consistent with De 
39 In fact, such non-correlation may be considered as an empirical contradiction to the Special 
Theory. 
40 Resnick, 1968, p. 37; Zhang, p. 239 – 244; Schlief, sec. X. 
41 Schleif, sec. VII; Resnick, 1968, p. 37. 
42 Einstein, Relativity, p. 21. 
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Sitter’s conclusions.43  The Michelson & Morley experiment and the aberration 

of starlight have also been cited by the author as confirmation of De Sitter’s 

conclusions.  But the fact that Einstein postulated De Sitter’s conclusion, and the 

fact that such conclusion is most likely true, does not confirm Einstein’s bizarre 

concepts of Special Relativity or any mathematical consequences of the Lorentz 

transformation. 

M. The Isotropy of Space

The relativists claim that experiments which demonstrate the “constancy 

or isotropy of the two way speed of light” are confirmations of Special 

Relativity.44  They even cite the null result of the M & M experiment as authority 

for this proposition.45 

However, the fact that light has a constant transmission speed of c in 

vacuo in all directions of space, does not confirm Einstein’s assertions concerning 

the absolute propagation of light at c (Chapter 21), nor his concepts of time 

dilation or the contraction of matter, nor any mathematical consequences of the 

Lorentz transformations.  The relativists also claim that the “isotropy of space” is 

a confirmation of Special Relativity and cite several experiments which confirm 

such isotropy.46  However, the concept of the isotropy of space is nothing new.  

It can even be found in Newton’s concepts of absolute space and infinite space.  

43 Zhang, p. 173. 
44 Schleif, sec. IX; Zhang, pp. 171 – 172. 
45 Zhang, p. 172. 
46 Schleif, sec. VIII. 
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The fact that empty space is the same in all directions and that Einstein 

postulated this conclusion, does not tend to confirm his radical concepts of 

Special Relativity, noror any mathematical consequences of the Lorentz 

transformation. 

The only reason why light is constant when it propagates through any 

medium (including a vacuum) is again inherent in Maxwell’s 1865 theory.  If the 

medium does not change (i.e. it is isotropic), then neither does the velocity of 

light through it  ( Section A of this chapter).   

This conclusion is inherent in Maxwell’s 1865 theory that the only thing 

that determines the velocity of light in a particular medium (including a vacuum) 

is the material density of that medium itself.  The velocity of the material source 

of the light is irrelevant to the velocity of the light through a particular medium  

(Section A of this chapter). 

N. The Quantum Field Theory

The so-called “quantum field theory” has also been claimed to be a 

confirmation of Special Relativity.  It applies a Poincaré (Lorentz) transformation 

in order to generalize quantum mechanics to very fast moving quantum particles. 

The contraction factor √1 − 𝑣2/𝑐2 and the transformation factor 1/√1 − 𝑣2/𝑐2 

have built-in mathematical relationships between the velocity of matter and the 

speed of light, and they may assist scientists to reach a better understanding of 
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high velocity fundamental particles.47  But such application is not a 

unification between quantum mechanics and the empirically invalid concepts 

of Special Relativity, nor is it an experimental confirmation of Einstein’s 

Special theory. 
O. Consistency of Mathematical Concepts

It has been claimed that the concepts of Special Relativity are 

mathematically consistent and that this is a confirmation of their validity.  The 

concepts of aether were also mathematically consistent, but the fundamental 

assumptions upon which the concept of ether was created were empirically 

invalid.  Aether was a scientific myth; it did not exist.   

The same is true of Special Relativity.  An empirically invalid theory may be 

internally mathematically consistent, but this does not enhance the validity of its 

false premises. 

P. Minkowski’s Spacetime Geometry

In 1907 and 1908, Einstein’s former mathematics professor, Hermann 

Minkowski, devised a new four-dimensional system of geometry for the specific 

purpose of illustrating Einstein’s Special Theory, its relativistic concepts and its 

algebraic equations. 48  It became known as “space-time geometry.”  Spacetime 

geometry incorporated all of the concepts of Special Relativity, including the 

47 Rohrlich, pp. 189 – 193. 
48 Minkowski, 1908 [Dover, 1952, pp. 75 – 91]; Born, pp. 305 – 308.  Because the numerator of 

Einstein’s Lorentz “transformation equation for time…[𝑡−𝑣𝑥/𝑐2] links time with the spacial 

coordinates, it is the physical basis of the four dimensional presentation of relativity theory, with 

time as the fourth ‘dimension’”  (Folsing, p. 189). 
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Lorentz transformation equations. 

Can it be any wonder that spacetime geometry has apparently 

accomplished its stated purpose?  For example, using spacetime geometry, Born 

illustrated Einstein’s concepts of simultaneity,49 the Lorentz transformation,50 the 

Lorentz contraction,51 time dilation,52 Einstein’s clock paradox,53 “proper time”,54 

“time like” and “space like” distance,55 and many other relativistic concepts.  And 

so have many other relativists.  But none of these mathematical concepts have 

any empirical validity. 

Spacetime geometry is therefore totally consistent with Einstein’s Special 

Theory, and it provided the framework for Einstein to construct his General 

Theory of Relativity using curved Spacetime.  But Minkowski’s geometry is only as 

valid as Einstein’s Special Theory concepts from which it was created and which it 

illustrates.  But Special Relativity is based on a monumental false premise, and it 

is empirically invalid.  For these reasons, the mathematical concepts of four-

dimensional spacetime geometry and its spacetime illustrations are not 

themselves confirmations of Special or General Relativity.  Circular reasoning 

again. 

Q. Coincidences and Approximations

49 Born, p. 230. 
50 Ibid, p. 234. 
51 Ibid, p. 247. 
52 Ibid, p. 249. 
53 Ibid, p. 256. 
54 Ibid, p. 259. 
55 Ibid, p. 263. 
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Einstein and his followers have cited empirical phenomena which are 

coincidentally or approximately somewhat similar to a relativistic prediction, such 

as the increase in the mass of a moving body with applied energy or approximate 

the similarity between Einstein’s and Fizeau’s equations.  They characterize them 

as experimental confirmations of Special Relativity.   

They have incorrectly characterized accepted theories, such as Hertz’s 

equations, as supporting Special Relativity.  They have claimed as confirmations 

numerous experiments where the paradoxical results have not easily or 

adequately been explainable by current knowledge, such as the 1851 Fizeau 

Experiment, the 1887 M & M Experiment, and the Tranton-Noble experiment.  

They have then suggested mathematical consequences of the Lorentz 

transformation which appear to have some correlation to mysterious phenomena 

or experiments, and then have asserted that such mathematical consequences 

and paradoxical phenomena are confirmations of Special Relativity or one of its 

concepts.  They have even cited the basic assumptions and theoretical 

consequences of the Special Theory as its own confirmation…such as Einstein’s 

two fundamental postulates (Zhang, pp. 135 – 174), and the theoretical 

contraction of the M & M longitudinal arm.    

All of these claims are designed to give Einstein’s Special Theory and the 

Lorentz transformation an aura of mathematical or magical legitimacy.  Such 

claims are also designed to place the burden on the shoulders of the theory’s 

skeptics and detractors to prove that such so-called confirmations are incorrect. 
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R. Conclusions

But the scientific method does not work that way.  It is the responsibility 

of the creator of a theory or process to demonstrate its correctness and the 

validity of its applications to a high degree, by logic, experiment, observation, and 

other empirical scientific means.  If a so-called confirmation is demonstrated to 

be only conjecture, a coincidence, circular reasoning, only an approximation, 

misleading, or otherwise unreliable or invalid, the relativists must acknowledge 

this fact.  All of these procedures are what is required in space exploration and by 

the pharmaceutical companies with regard their new medical discoveries.  A 

similar standard should be applicable to theoretical physics.  Otherwise, we will 

not be able to tell the snake oil promotions from the legitimate cures.  

It has been repeatedly demonstrated by the author that many so-called 

confirmations of Special Relativity are nothing of the kind.  This should be a red 

flag to every reader to be highly skeptical of other so-called confirmations, of 

which there are many.  There is neither time nor space in this treatise to analyze 

and disprove, one by one, every relativistic claim by Einstein and his disciples, and 

the reader should not accept them on face value.  In the next chapter we shall 

discuss the major claimed confirmations for Time Dilation, and why none of them 

are valid. 
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Chapter 37 

THE FAILED CONFIRMATIONS OF TIME DILATION 
AND THE RELATIVISTIC DOPPLER EFFECT 

A. Origin of the concept of Time Dilation

In 1900, Larmor introduced the unobserved aether concept of time dilation in his 

treatise “Aether and Matter”  (Zhang, p. 175). 

“According to Larmor, a clock moving with a velocity v through ether will go 

slower than a stationary clock by a factor of √1 − 𝑣2/𝑐2.” 1 (Ibid). 

In 1905, Einstein attempted to convert this absolute concept into a relative one by 

substituting a relative velocity v between two inertially moving bodies in place of the 

absolute velocity v relative to the non-existent aether. 

In section 4 of his 1905 Special Theory, Einstein referred to the “Physical 

Meaning” of the Lorentz transformation equations “in respect to …moving clocks”  

(Einstein, 1905d [Dover, 1952, p. 48]).  Einstein’s definitions of a “clock” and of “time 

dilation” were very broad.  For Einstein, a clock was any periodic process, such as the 

oscillations of an atom.  “Time dilation” meant the increase in time interval between 

two periodic events, such as two ticks of a clock or two waves of a light ray, because of a 

relative velocity.  In other words, any relative velocity mathematically resulted in the 

decrease in frequency of such periodic events2  (Gill, p. viii; Einstein, Relativity, pp. 41 – 

42).   

Why did Einstein adopt Larmor’s and Lorentz’s artificial aether concept of time 

1 This concept was also asserted by Lorentz  (French, p. 146; also see Goldberg pp. ______). 
2 To Einstein, “Time Dilation” also meant the application of the Lorentz transformation for duration, to 

time intervals from one inertial reference frame to another  (Gill, p. viii). 
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dilation for his 1905 Special Theory?  Because he needed it in order to make his 

mechanics Special Theory for the absolute velocity of light appear to work 

mathematically. 

B. Einstein’s Relativistic Doppler Effect

After Einstein adopted the aether concept of Time Dilation for his Special Theory, 

he had to attempt to find some empirical confirmation that this concept actually exists.  

In 1905, the most obvious example of a change in the frequency of a periodic process 

caused by relative velocity was the classical Doppler effect of light  (Chapter 7).  

However, Einstein’s analysis of the Doppler effect of light was quite different than the 

classical explanation.  In section 7 of his 1905 Special Theory Einstein described his 

relativistic Doppler principle of light  (Einstein, 1905d [Dover, pp. 55 – 56]).   

Einstein imagined a distant source of light waves in space with an emitted wave 

frequency f  , which light waves are ultimately received by an observer.  Because of an 

assumed relative velocity between the distant source and the observer, he applied the 

Lorentz transformation equations for distance and time to such light waves and 

determined an equation for the description of such received light waves by an observer 

who was relatively at rest.  Einstein then imagined that the observer moves at velocity v 

relative to the light source. 3  Einstein then determined another equation which a priori 

described the frequency of the light waves when they were perceived by the observer.  

Einstein concluded that “this is Doppler’s principle for any velocities whatsoever”  (Ibid). 

3 This assumption of an observer moving at a certain velocity is identical to the classical explanation  
( Chapter 7).
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According to Einstein, before the observer can know the constitution of the 

waves which he is observing at relative rest, he must first apply the Lorentz 

transformation to the wavefronts emitted by the source, but before he can do that, he 

must know their frequency when emitted by the source.  However, before the observer 

can determine the wavefront frequency which he is going to perceive as a result of 

relative motion, he must first know his velocity v relative to the distant source.  All of 

these unknowns can only be inferred from observing a classical Doppler shift.  

Therefore, Einstein’s relativistic Doppler theory is both circular and impossible to 

compute unless and until an empirical Doppler shift is first observed and analyzed by 

classical methods.4  For these reasons, Einstein’s relativistic Doppler equations are 

meaningless in any practical sense. 

What was Einstein really asserting?  He was mathematically asserting that the 

relative velocity of the source and the observer (at a distance) caused the distance 

interval and the time interval between the wavefronts emitted by the light source to 

physically expand.5  This in turn caused such wavefronts to be received by an observer 

less frequently than was assumed by the classical theory.  Theoretically, there should be 

a lesser blue shift and a greater red shift than was being interpreted by the classical 

method.6 Mathematically, the magnitude of this relativistic effect increased with an 

increase in relative velocity. 

4 After such observation and analysis, Einstein’s relativistic Doppler equations merely attempt to modify 
such empirical magnitudes in an ad hoc way. 
5 Is this not the same as asserting that the wavelengths of light physically expand or become longer? 
6 This theoretical effect has also been described as a dilation (slowing down) of time for the observer. 
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But how can the distance between radiation wavefronts physically expand 

during their propagation through empty space?  Einstein did not enlighten us as to how 

this physical process (this action at a distance) occurs.  Radiation wavefronts are not 

matter like the longitudinal arm of Michelson’s apparatus, and they have nothing to do 

with the kinematic motions of matter.  So how can the Lorentz transformations for 

moving matter have anything to do with them? 

In the classical theory, when two luminous objects are approaching each other, 

the distance between their wavefronts decreases relative to the observer and thus they 

are received more frequently than when at rest.  How can the distance between such 

wavefronts decrease with such relative motion and expand because of such relative 

motion (in Einstein’s theory) at the same time? 

Also, if the distance between emitted wavefronts expands to a certain 

magnitude relative to an observer on Earth (depending upon relative velocity), then 

they must also physically expand to a specific magnitude relative to every other 

observer in the Cosmos all at the same time, depending upon their relative velocity and 

relative direction of motion.  This, of course, would be an impossibility for the same 

reasons as described in Chapter 10A.  Einstein’s relativistic Doppler theory is yet another 

example of his philosophy:  “that everything that is mathematically true [or possible] 

must have a physical counterpart”  (Dingle, 1972, p. 125). 

With the classical Doppler effect of light, the spectral shift is observed to be 

directly proportional to the relative velocity (or “linear” in mathematical terms).  

Whereas, with the relativistic Doppler theory, the observed spectral shift theoretically is 
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not directly proportional to the relative velocity, but rather takes a much different 

arcing geometrical shape7  (Figure 23.1).  Is not the contradictory observed effect 

empirical evidence that Einstein’s relativistic equations are not correct?  

This arcing shape results from the application of the Lorentz transformation, and 

its purpose is a mathematical one:  to keep the relative velocity of the two luminous 

objects always below the speed of light.  But this result in turn contradicts current 

estimates of the radial velocity of remote galaxies; their interpreted radial velocities 

relative to Earth are far in excess of the speed of light  (299,792,458 m/s).   

Something is amiss.  It turns out that such contradictory result was not even 

necessary for redshifts.  Why?  Because Einstein’s relativistic speed limit of c for the 

addition of two velocities in the same direction does not theoretically impose a speed 

limit on two luminous bodies separating in space in different directions.

Does Einstein’s relativistic Doppler principle assert that information can be 

transmitted faster than the speed of light, and even instantaneously?  The answer is 

“yes.” 

Einstein’s relativistic Doppler principle only requires a relative velocity v between 

two inertial bodies (a distant light source and a local observer), light waves of frequency 

f at the source, and the Lorentz transformation equations.  Thus, the relativistic Doppler 

effect perceived by the observer (the shift of the dark spectral lines) is a priori due to 

the combination of the motion of the observer and the motion of the distant light 

7 The relativistic red shift for radial velocity is not linear, but rather it curves and always remains under c  . 

(Harrison, pp. 231 – 240). 
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source at the same time.  In other words, the observed effect theoretically results 

because of their simultaneous relative velocity; but never because of their unique 

velocities considered separately, nor because of the distance/time interval delay of c. 

Resnick asserted that “the theory of relativity introduces an intrinsic 

simplification over the classical interpretation of” the Doppler effect…in that the two 

separate cases which are different in classical theory, namely an observer moving 

relative to a source and a source moving relative to an observer “are identical in 

relativity”  (Resnick, 1968, p. 91).  This claim of identity has also been made by many 

other relativists.  For example, “[T]he relativistic result is a kind of unification of the 

moving-source and moving-observer results…”8  (French, p. 137).  It follows from the 

above that (in Einstein’s theory) the relative velocity of the source and the observer 

produces one and the same effect (either a blue shift or a red shift), and that either the 

“observation of the movement [motion] is immediate in both cases, or it is delayed in 

both cases”  (Dingle, 1972, p. 216). 

We know from experience that observation of such confirmed motion in 

Einstein’s theory must be immediate.  Why?  Because: 

“We know that, with respect to a distant star, the orbital motion of the Earth 
round the Sun causes an alternation of approach and recession.  The Doppler 
effect corresponding to this is observed to synchronise with the orbital motion in 
every case, so we know that, when the observer moves, the effect is seen 
immediately…That means that the effect must also be seen immediately when 
the star moves, otherwise there would be an observable distinction between the 
two cases.”  (Dingle, 1972, p. 216). 

8 The relativists also attempt to justify the relativistic effect because of its “special symmetry that the 

previous result lacks”  (French, p. 137). 
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Therefore, according to Einstein’s theory, “[E]very Doppler effect observed is a result of 

a motion occurring at the time (instant) of observation, no matter how far away the 

source of light may be”  (Ibid, p. 217). 

Let us analyze the implications of these assertions and empirical conclusions.  If 

the relativistic Doppler effect is only due to the combination of the separate velocities of 

two relatively moving bodies, then the velocity of the light source, no matter how far 

away, must have an immediate, instantaneous and simultaneous impact on the locally 

observed effect.  This result violates Einstein’s relativistic addition of velocities:  that no 

transmission of information (vis. the velocity of a distant star) can exceed the speed of 

light. 

We have devised a simple and straightforward test to determine the validity or 

invalidity of this simultaneous transmission.  If the observed spectrum shifts between 

the solar orbiting Earth and two nearby binary stars in reciprocal orbits are consistent 

and correlate with current observations, then such observed shifts must be a time 

delayed classical Doppler spectrum shift that we are observing  (Figure 23.1B).  Why?  

Because our current observations of such binary stars also portray the relative motions 

of the binary stars that occurred many light-years in the past, due to the distance/time 

interval delay of c.  On the other hand, if there is no such correlation then such observed 

shift must be a simultaneous relativistic Doppler spectrum shift due to current distant 

relative motions of the binary stars which we currently observe because of the 

distance/time interval delay of c.  Our money rides on the time delayed classical Doppler 

shift. 
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The relativistic Doppler concept implies that, without an aether, the separate 

analysis of the source’s motion and the observer’s motion are always meaningless, 

because there is no way to determine which body in space is moving.  However, 

observations in local space belie this assertion.  For example, the alternations of blue 

shifts and red shifts observed in light from a distant star is directly correlated with the 

Earth’s observed solar orbital motion, and can only be rationalized on the basis of such 

local observation  (Dingle, 1972, p. 216; Figure 23.2A).  Likewise, the similar spectral 

oscillations of one observed binary star orbiting another star can only be explained 

based on such distant time delayed observations9 (Zeilik, p. 315; Figure 23.2B). 

The relativistic Doppler concept also implies that the finite transmission velocity 

of light and the resulting distance/time interval delay of c are irrelevant to the effect.  

How then does it explain the facts that:  1) the Earth does not change its motion relative 

to a distant exploding star (a supernova), and  2) we do not perceive a large blue shift 

associated with the supernova’s fragments approaching the Earth at about 2,000 km/s 

until we observe the supernova itself (which occurred thousands of light years ago).  

This time delay for the local observation of such blue shift also contradicts the assertion 

of the relativistic Doppler effect that the relative motion of the distant light source is 

part and parcel of every Doppler effect; in other words, that the relative velocity of the 

light source is observed simultaneously with every Doppler effect. 

Einstein and his followers imply that the relativistic Doppler effect is a necessary 

9 Other similar situations where the observed motion of a luminous body can be demonstrated to be the 

cause of its spectral shift include the observed rotation of solar sunspots, the observed rotation of a 

planet, and spectral shifts from comets moving toward and away from the Sun. 
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consequence of Special Relativity.  Professor Dingle, in his extensive treatise on the 

Doppler Effect, concluded just the opposite  “[T]here is no necessary relation at all 

between the relativity theory and the Doppler effect”  (Dingle, 1961, p. 21).  Why?  

Because: 

“[Einstein’s] postulate of constant light velocity speaks only of the velocity of 
light; it does not require that light shall even show a periodity [a frequency of 
light waves]” 10 (Ibid, p. 22). 

“Einstein’s theory of necessity makes a complete divorce between the velocity of 
light and its frequency, because the velocity is independent of the motion of the 
source or receiver and the frequency [Doppler effect] varies systematically with 
the relative motion of those bodies”  (Ibid, p. 119). 

Thus “It would be entirely consistent with Einstein’s theory if there were no 
Doppler effect at all—i.e. if motion had no effect on the observed frequency of 
light...”  (Ibid, p. 22). 

In his 1907 Jahrbuch article, Einstein implied that an experiment conducted by J. 

Stark in 1906 confirmed his relativistic Doppler concept.  In Stark’s experiment, radiation 

emitted from rapidly moving hydrogen ions (called canal rays) created spectral lines that 

shifted position during the experiment.  Stark interpreted this shift of position to be a 

Doppler effect.  Einstein, in turn, considered the atomic oscillation process and the 

frequency of the spectral lines emitted by the ions to be a clock with a certain “proper” 

frequency (Einstein, 1907 Jahrbuch [Beck, pp. 262 – 263, 266 – 267]).  When Einstein 

applied the Lorentz transformations to this “proper” frequency he concluded, 

“[T]he effect of the motion on the light frequency that is to be ascertained by the 
observer is not completely given by the Doppler effect.  The motion also reduces 
the (apparent) proper frequency of the emitting ions in accordance with the 
[Lorentz transformations]”  (Ibid, p. 263). 

10 Whereas, the empirical Doppler effect of light interprets the frequency of received light waves to infer 

the magnitude and direction of relative linear velocity between luminous celestial bodies. 
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Einstein’s mathematical conclusion is, of course, dependent upon his dubious 

assumptions that the Lorentz transformations are valid and that they should be applied 

to Stark’s experiment.  This so-called confirmation is at best circular; Einstein’s 

relativistic Doppler effect was intended to empirically confirm his relativistic concept of 

Time Dilation which was mathematically created by his Lorentz transformations which 

caused the relativistic Doppler effect, etc.  Again, circular reasoning is not very 

convincing! 

In fact, there is no experimental or observational proof that the relatively small 

Doppler velocities observed in local space are anything other than classical Doppler 

effects.  Why? Because any such theoretical variations between classical Doppler effects 

and  a relativistic Doppler velocity are too small to detect or “make themselves evident 

in practice”  (Einstein, Relativity, pp. 49, 50).  How convenient for Einstein’s relativistic 

Doppler effect! 

T. P. Gill, who wrote the book entitled “The Doppler Effect” in 1965, concludes, 

“[T]he actual amount of evidence supporting the relativistic Doppler effect 
formula is not very great at all.  It is accepted because the remainder of the 
[relativistic] theory has to be accepted on the basis of…experimental evidence” 
(Gill, p. ix). 

In other words, the relativistic Doppler effect does not support or confirm Special 

Relativity theory, as Einstein and others have claimed.  Rather, the acceptance of the 

rest of the Special Theory of Relativity supports the relativistic Doppler effect.  This 

mutual and circular bootstrapping of “proofs” and “acceptance” (the acceptance of one 

dubious theory supports another dubious theory) is not very convincing.  
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The only so-called “confirmation” that classical Doppler shifts change in the way 

that the Lorentz transformation asserts they do, is Einstein’s Special Relativity theory 

itself  (Einstein, 1905d [Dover, 1952, pp. 55 – 56]).  Thus, contrary to Einstein’s 

assertion, his relativistic Doppler formula is not “found to be in accord with 

experience”11 

(Einstein, Relativity, p. 55).  Logically, the unobserved relativistic Doppler effect cannot 

be confirmation or proof of the theory which created it…Special Relativity. 

C. The Relativistic Transverse Doppler Effect

Einstein’s and his followers also claimed that his relativistic Doppler formula 

“predicts a transverse Doppler effect, an effect that is purely relativistic, for there is no 

transverse Doppler effect in classical physics at all” 12 (Resnick, 1968, p. 90).  There is no 

observed transverse Doppler effect of light for the same reasons that there is no 

acoustical Doppler effect.  The frequency of receipt of the sound waves and the light 

wavefronts remains constant for the observer who is located perpendicular to the 

motion.  Empirically, if the relative motion of the sound source or the light source is 

transverse to the position of the observer (they are relatively at rest), then no spectral 

shift is perceived by either the listener or the observer.   

However, according to the relativists, the only thing necessary to change the 

frequency of light wavefronts from the source as viewed by the observer is relative 

motion.  Therefore, according to the relativists, transverse relative motion should also 

11 In fact, the only experience which the relativistic Doppler effect was in any way in accord with, was the 
empirical and classical Doppler effect of light. 
12 The rationale for this prediction seems to be that only relative motion is necessary for the effect. 
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produce an immediate frequency change as received by the observer.  “If our line of 

sight is 90° to the relative motion, then we should observe a frequency v which is lower 

than the proper frequency v' of the source which is sweeping by us”13  (Resnick, 1968, p. 

90).  In other words, theoretically we should observe a red shift.14  

Resnick goes on to assert,  “[T]ransverse Doppler effect has a simple time-

dilation interpretation”  (Resnick, 1968, p. 90). 

“The moving source is really a moving clock beating out electromagnetic 
oscillations.  We have seen that moving clocks appear to run slow.  Hence we see 
a given number of oscillations in a time that is longer than the proper 
time…Therefore, we observe a lower frequency than the proper frequency.  The 
transverse Doppler effect is another physical example confirming the relativistic 
time dilation”  (Ibid, pp. 90 – 91). 

Let us scrutinize these claims by Resnick.  Einstein attempted to convince us that 

his concept of the Relativity of Simultaneity (time dilation) had merit, but he failed  

(Chapter 18).  So we have not seen that moving clocks appear to run slow.  This invalid 

time dilation concept is then used by Resnick to rationalize the existence of a transverse 

Doppler effect, which in turn is claimed to confirm the concept of time dilation.  Does 

this circular reasoning convince any readers? 

Many other relativists echo Resnick’s conclusions15  (i.e., Bergmann, pp. 133 – 

134; Born, pp. 301 – 302; Bohm, pp. 71 – 80).  French asserts that the linear relativistic 

Doppler effect is of the first order, v  /c  .  Whereas, the relativistic transverse Doppler 

13 The only rationale for this conclusion is the application of the Lorentz transformation to such frequency 
v . 
14 The fact that empirically no red shift is observed by telescopic spectrometers is direct experimental 
evidence that the transverse Doppler effect does not exist. 
15 Bergmann points out,  “[T]his relativistic law differs from the classical law only by the denominator 
[√1 − 𝑣2/𝑐2]”  (Bergmann, p. 133). 
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effect is of the second order, a much smaller effect  (French, p. 144). 

“If one is to establish the existence of this transverse, or second-order, Doppler 
effect…one must be sure that the angle θ is precisely π/2 [90°].  A 
deviation…would cause the first-order Doppler factor…to swamp the effect 
being sought.”  (Ibid). 

The 1938 canal ray experiment of Ives and Stillwell (and repetitions thereof) 

have been interpreted by the relativists to be the major confirmations of Einstein’s 

relativistic Doppler formula as well as the existence of his transverse Doppler effect  

(French, pp. 144 – 146).  In this experiment, radiation (canal rays) emitted from high-

speed hydrogen atoms (as compared to hydrogen atoms at rest) resulted in 

displacements of their spectral lines which were interpreted by Ives as Doppler shifts.  

Significantly, such rays were not viewed from a 90° angle, but rather from an 

approximate 6° angle  (Zhang, p. 184).  The magnitudes of the resulting shifts were 

similar to Ives’ predictions based on Lorentz’s ether contraction theory.  Nevertheless, 

such results were later also interpreted by relativists “as the first testing high accuracy 

of [Einstein’s] second order Doppler effect, produced due to time dilation”16 (Zhang, pp. 

183 – 187).  Is it persuasive that the rays were observed from an angle of 6° rather than 

the required 90°?  Is it persuasive that the same experimental result is claimed as a 

confirmation for both Lorentz’s discredited ether contraction theory and Einstein’s time 

dilation theory?  Ives and Stillwell did not consider their experiment as a confirmation of 

16 Such interpretation is highly suspect, because (as French points out) based on the initial measurement 

(before interpretations of such measurement) there was no observed transverse Doppler shift  (French, p. 

146). 
   Regardless of dubious experiments and their interpretations, the simple facts of reality remain.  We 
have demonstrated in Chapter 18 that Einstein’s concepts of the Relativity of Simultaneity (duration) and 
time dilation have no merit whatsoever.   
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Special Relativity  (French, p. 146; Gill, p. 137). 

Therefore, Einstein’s prediction of a “transverse Doppler effect” is nothing but 

his unsubstantiated conjecture.  It is certainly not experimental confirmation that 

Special Relativity or time dilation is valid.17 The fact that there is no empirical 

spectroscopic equivalent of a relativistic transverse Doppler effect is powerful 

experimental evidence that empirically it does not exist. 

Closely related to Einstein’s relativistic Doppler concepts is another attempted 

confirmation of his Special Theory and its time dilation concept.  

“…[T]he theory of relativity enables us to predict the effects produced on the 
light reaching us from the fixed stars 18…and the effects indicated, which are 
due to the relative motion of the earth with reference to those fixed stars, are 
found to be in accord with experience”  (Einstein, Relativity, p. 55). 

Here Einstein was not only talking about the Doppler effect of light, but an effect 

called the “aberration of starlight” as well 19 (Ibid; see Chapter 6). 

D. Aberration

With regard to aberration, Einstein conjectured that the classical angle of 

aberration was just an approximation to the first-order of magnitude (Figure 6.1), and 

that the Lorentz transformation (with √1 − 𝑣2/𝑐2 as the denominator) describes the 

17 Given enough imagination, the Lorentz transformation can probably “predict” all sorts of other bizarre 
phenomena.  Given enough time, so can horoscopes and the multitude of imaginative predictions by 

Nostradamus.  But unconfirmed predictions and unobserved phenomena are not proof of the validity of 

Special Relativity nor of the Lorentz transformation. 
18 Of course the stars are not fixed, but rather they orbit the core of the Milky Way Galaxy at about 100 – 
300 km/s and also travel through cosmic space along with the Milky Way Galaxy at an indeterminable 

velocity.  In reality, many of the stars which we see are actually distant and separate galaxies  (Hubble, 

1929).  But most of these facts were not known to Einstein in 1916 when he wrote Relativity. 
19 “We refer to the yearly movement of the apparent position of the fixed stars resulting from the motion 
of the earth around the sun (aberration)…” (Einstein, Relativity, p. 55). 
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angle of aberration more precisely to the second-order of magnitude  (Resnick, 1968, 

pp. 85-87; Einstein, 1905d [Dover, 1952, pp. 56 – 57]). 

This assertion, of course, assumes that the ad hoc Lorentz transformation 

equations and the Special Theory of Relativity are empirically correct, and that Einstein’s 

calculations are more precise than the classical calculations.  However, there is no 

experimental or observational proof that either calculation (classical or relativistic) is 

more precise than the other.  As Einstein himself acknowledged, Special Relativity and 

its Lorentz transformations, a priori,  

“affects only the laws for rapid motions, in which the velocities of matter v are 
not very small as compared with the velocity of light.  We have experiences of 
such rapid motions only in the case of electrons and ions; for other motions [vis. 
the aberration angle and the resulting miniscule tilting motion of a telescope] 
the variations from the laws of classical mechanics are too small to make 
themselves evident in practice”  (Einstein, Relativity, pp. 49, 50). 

Therefore, “the relativistic theory of aberration…leads to the same formula as 

the older theory [of Bradley in 1728] provided that the velocities involved are much 

smaller than that of light…[T]here is no observable change in any angular position in 

relativity theory” (E.B., 1972, Vol. 1, p. 36; Zhang, p. 153).  “The resulting annual change 

in the star’s apparent position in the sky is of exactly the same character, and for 

practical purposes of the same amount, as is given by the classical explanation 

discovered by Bradley”  (E. B., 1972, Vol. 1, p. 36).  “The essential difference from the 

older theory [is] that only relative motions between observers is involved”  (E.B., 1972, 

Vol. 1, p. 36).  In other words, the mythical concept of ether is eliminated, and along 

with it the 19th century idea that the ether must be stationary for aberration to occur.  

For these reasons, Einstein’s claim that his Special Theory is confirmed by his 
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theoretically slightly different relativistic angle of aberration remains just his theoretical 

conjecture.  The only experience which the relativistic angle of aberration could in any 

way be “in accord with” is Bradley’s 1728 experiment. 

E. The Clock Paradox

In section 4 of his 1905 Special Theory, Einstein described a “peculiar 

consequence” of his Lorentz Transformation:  

“From this there ensues the following peculiar consequence.  If at the points A 
and B of K there are stationary clocks which, viewed in the stationary system, are 
synchronous; and if the clock at A is moved with the velocity v along the line AB 
to B, then on its arrival at B the two clocks no longer synchronize, but the clock 
moved from A to B lags behind the other…”  (Einstein, 1905D [Dover, 1952, p. 
49]).   

This has been called the Clock Paradox.20 

If one assumes (as Einstein did) that a relatively moving clock, “as a consequence 

of its motion…goes more slowly than when at rest” (Einstein, Relativity, p. 42), then 

there is no paradox.  Mathematically, when the Lorentz transformation for the duration 

of time is applied to clock A, then a priori an expansion of the time interval between its 

ticks is what happens  (Ibid).  But logically, when one scrutinizes Einstein’s concept of 

the Relativity of Simultaneity (duration), this expansion of the time interval or time 

dilation does not happen.  It is only a verbal illusion  (Chapter 18A).  And it must be 

remembered that Einstein’s concept of the Relativity of Duration was the only 

justification or rationale for his adoption of the mathematical Lorentz transformation. 

20 This is also referred to as the “twin paradox,” where twin A leaves Earth for years on a rapidly moving 

rocket and theoretically returns to Earth much younger than twin B. 
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Nevertheless, Einstein’s mathematical clock paradox and his concept that “moving 

clocks run slow” have been claimed by many relativists to be confirmations of his Special 

Theory and “time dilation”  (Zhang, pp. 175 – 180).  In furtherance of these claims, efforts 

have been made to separate two synchronized atomic clocks on Earth, Clock A and Clock 

B, and to carry clock A on an airplane around the Earth and return it to its twin Clock B, in 

order to see if its greater motion has caused it to run slow  (Zhang, pp. 180 – 183).  For 

example, it is claimed than an atomic clock carried around the Earth in an airplane at 900 

km/h (0.25 km/s) will have lost time upon its return to Earth.  But since such clock is 

already orbiting the Sun at 30 km/s, and is already orbiting the galactic core at 225 km/s 

(1,000 times faster than the airplane) a priori it must have already slowed down at least 

1,000 times compared to its time at absolute rest.  Thus, at absolute rest the atomic clock 

should be running much faster, but absolute rest does not exist.  Does any of this mean 

anything? 

Clock A, which is flown around the Earth, may or may not remain synchronous 

with Clock B, which remains on Earth, for a myriad of reasons.21  However, time dilation 

is not one of them.  Furthermore, in Chapter 18A we demonstrated that Einstein’s 

concept of “time dilation” is a myth. 

Another claimed confirmation for Special Relativity involves the slower than 

normal decay rate of pions and muons moving from outer space toward the Earth’s 

21 For example:  different forces, gravitational pulls, centrifugal, tidal forces; different motions, a bumpy 
flight, seismic or other terrestrial disturbances; different velocities through space, accelerations and 

decelerations; different altitudes, pressures, temperatures; different construction or composition; etc., or 

a combination of the above. 
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surface at high velocity, and the claimed reason is “time dilation”22  (Resnick, 1968, p. 

37; Resnick, 1992, pp. 467 – 468).  By now, we know even before discussing this claim 

that it is invalid, because in Chapter 18A we demonstrated that Einstein’s theory of the 

Relativity of Duration (time dilation) is invalid on its face. 

F. Muons

In 1936, a new subatomic particle was discovered in cosmic rays coming from 

outer space.  It had a magnitude of mass between an electron and a proton, and so it 

was dubbed a ‘π meson’ (short for “middle” in Greek).  When atomic nuclei coming from 

outer space at high velocities collide with nitrogen and oxygen atoms in the Earth’s 

upper atmosphere they produce a vast debris of π mesons (now called “pions”).  Pions 

are highly unstable and almost instantly decay into a different particle called a “muon,” 

which behaves like a heavy electron  (Close, pp. 57, 69, 71). 

“The majority of cosmic ray muons decay during their rapid flight through the 

atmosphere, but the most energetic of them survive long enough to penetrate deep 

underground”  (Ibid, p. 69).  On the other hand, muons artificially produced in the 

laboratory on Earth have a much shorter lifespan of 2.2 microseconds when they are “at 

rest,” and then they decay into another particle called a “positron”  (Ibid).   

This difference in the lifespan of a muon has been described as a paradox, which 

has been explained according to Special Relativity as a dilation of time for the much 

faster moving cosmic muons when viewed by the observer at rest on Earth  (Born, pp. 

22 The Mössbauer effect, which asserts that gamma rays (high energy photons) in radioactive nuclei 

(clocks) decay at a slower rate the faster they are accelerated, is similar.   
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160 – 161; Close, p. 69).  As rationalized by Born: 

“[T]hus the mesons [muons] illustrate the clock paradox; each meson [muon] 
carries its own clock which determines the proper time T0 of decay.  But the 
lifetime T observed by a terrestrial observer is much larger…the moving meson 
[muon] ‘sees’ the distances on earth contracted and is able to pass through 
considerable distances depending upon its velocity”  (Born, pp. 260 – 261). 

Born’s fanciful explanation for why some muons paradoxically “have” much longer lives 

and make it to the surface of the Earth (and below) before decaying is not really helpful.  

It borders on science fiction.  Particles do not carry clocks, they do not “see” contracted 

distances on Earth, and time for the Earth observers is not dilated. 

Similarly, Resnick states that pions created at rest in the laboratory have an 

average lifetime of only 26.0 nanoseconds.  Whereas, in a certain high-energy particle 

accelerator experiment, pions created at 0.913c were interpreted to live for 63.7 ns.  He 

concludes,  “This effect, called time dilation, suggests that something about the relative 

motion between the pion and the laboratory has stretched the measured time interval 

by a factor of about 2.5”  (Resnick, 1992, p. 467). 

Resnick then asserts that the observer in the laboratory measures the distance 

traveled by the pion in the particle accelerator to be 17.4 meters. 

“Now consider the situation according to a different observer who is traveling 
along with the pion at a speed of u = 0.913c.  This observer, to whom the pion 
appears to be at rest, measures its lifetime to be 26.0 ns, characteristic of pions 
at rest.  To this observer, the distance [traveled by] the pion is…7.1 m.  Thus two 
observers who are in relative motion measure different values for the same 
length interval”  (Ibid, p. 468). 

This scenario attempts to demonstrate and confirm Einstein’s reciprocal concept of the 

Relativity of Length. 

Resnick’s explanation for why rapidly moving pions live longer and travel farther 
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also borders on science fiction.  Observers do not travel along with pions, they do not 

assume the pion to be at rest, and they do not measure time and distance with clocks 

and meter rods.  The conjecture that these “paradoxes” are caused by such relative 

motion is not supported by any physical explanation of the processes involved. 

The real reasons must involve basic natural physical processes.  For example,  

“Particles, like people, do not die [decay] all at the same age”  (Rohrlich, p. 210).  The 

half-life for muons is 2 microseconds (2 millionths of one second).  This means that one 

half of all muons only exist this long.  But the other half exist for varying periods, 

including twice as long, 4 times as long, 8 times as long, 16 times as long, etc., and thus 

they travel much farther than the average.  Unlike humans, where few people live much 

longer than the average life expectancy of 75, “for particles the range of ages is much 

longer and cannot be specified in quite the same way”  (Ibid).  A few muons even exist 

long enough to contact the surface of the earth and below.  This is not a miracle, nor a 

result of Special Relativity or of time dilation.  It is merely the result of a natural physical 

process. 

Other phenomena which may contribute to slowing down the decay rate of 

particles might include:  the energy which is applied to particles in an accelerator, the 

kinetic energy of particles rapidly approaching the Earth, variations in temperature, the 

varying effects of gravity, variations in the density of the medium, the effects of 

acceleration and deceleration, the effects of magnetic fields, and the like.  More than 

likely, relative velocity (at a distance) has absolutely nothing to do with decay rate.  

Regardless of the physical cause, it does not advance science to demand an immediate 
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answer (no matter how far fetched) for every unexplained paradox, nor to interpret 

scientific metaphors literally. 

G. Other so-called Confirmations for Time Dilation

There are other claimed experimental confirmations for time dilation.  For 

example, Einstein’s moving light clock has been cited as a confirmation for Time Dilation  

(Appendix A).  So have the Michelson & Morley experiments, the 1851 Fizeau 

experiment, and many other so-called confirmations for Special Relativity.  But we 

neither have the time nor the desire to address and falsify each of them, one by one.  

Most are basically duplications of the claims which we have discussed in this chapter, or 

very similar thereto.  At some point, we must simply refer to Einstein’s fundamental 

assertions of the Relativity of Duration (time dilation) and our fundamental 

demonstrations that all of such concepts lack any merit whatsoever. 

It becomes obvious that the relativists have attempted to overwhelm the 

skeptics and detractors of Special Relativity with the sheer volume of their claims and 

interpretations of experiments.  For example, they cite at least 12 repetitions of the 

Michelson and Morley experiments between 1902 and 1930, and interpret each as an 

experimental confirmation of the Special Theory  (Schleif, sec. II).  They cite two 

repetitions of the Fizeau Experiment in addition to the Hoek experiment, and interpret 

each as a confirmation  (Ibid, sec. III).  They cite repetitions of the Thornton-Noble 

experiment and the Kennedy-Thorndike experiment as confirmations  (Ibid, sec. IV and 

VI).  They cite 12 experiments between 1906 and 1964 concerning the equivalence of 

mass and energy as confirmations, even though this concept has nothing to do with the 
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Lorentz transformation and Einstein did not discover it  (Ibid, sec X; Chapter 32).  They 

cite over 20 experiments which they interpret to be confirmations of time dilation, the 

transverse Doppler effect and the Twin Paradox, even though Einstein’s concept of time 

dilation has been demonstrated to be empirically invalid, and the latter two concepts 

are merely theoretical examples of time dilation  (Schlief, sec. XII and XIII).  Many of the 

claimed confirmations of Special Relativity are actually contradictions of Einstein’s 

Special Theory, such as the Kennedy-Thorndike experiment, the M & M experiment, the 

1851 Fizeau experiment, the increase in electromagnetic mass with velocity 

experiments, and the failure to spectroscopically observe a transverse Doppler effect.  

What the relativists have failed to achieve with quality (empirical confirmation), they 

have attempted to achieve with quantity (strained, redundant, invalid, and unconvincing 

interpretations). 
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Chapter 41 

WHAT IS THE PROPER ROLE OF MATHEMATICS IN PHYSICS? 

“Mathematics is largely a science of absolutes.  Physics is largely a science of 
relationships.  One must be very careful when attempting to relate one to the 
other.” 

Anonymous 

The science of physics deals with our physical experiences with respect to the 

phenomena of nature, which we can observe with our senses or detect and measure 

with our technologies and our experiments.  Based on the above, we attempt to 

discover relationships (connections or parallelisms) between such experiences that may 

increase our knowledge and allow us to make certain conclusions or generalizations, 

which we call theories or laws of nature.  Mathematics may assist the physicist to 

recognize and understand certain relationships and parallelisms between 

measurements that are “not at all predictable or discoverable without the use of 

mathematics”  (Dingle, 1972, p.123). 

“By extending this [process] over as wide a range of measurements as possible, 
we reach the vast body of related experiences that constitutes modern physics” 
(Ibid). 

Richard Feynman agreed with this role of mathematicians assisting physicists.  

“[M]athematical reasonings which have been developed are of great power and use for 

physicists”  (Feynman, 1950, p. 50).  For example, “mathematics has a tremendous 

application in physics in the discussion of detailed phenomena in complicated 

situations…”  (Ibid, p. 30).  This type of application may help physicists to predict, 

recognize or discover physical laws.  Likewise, mathematical parallelisms may help 
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physicists to generalize a physical law or to relate or unify several laws. 

Mathematics may also help physicists to express, analyze, understand, and 

confirm an experiment or a physical law.  Take, for example, Kepler’s second law of 

planetary motion,  “The ellipse of a planet’s orbit sweeps equal areas in equal times.”  

This physical law may be expressed in several ways:  by experience (empirical 

measurements), by words, by geometry, by algebraic symbols and by calculus.  The last 

four methods impart much more meaning in much less time than the first.  They also 

helped Newton to analyze, understand, and confirm Kepler’s second law and relate it to 

gravitation  (Feynman, 1965, pp. 34 – 39).  However, unless the first method occurs and 

it is correct, the last four methods basically constitute only meaningless speculation or 

calculation.  In other words, if our experiences, measurements, experiments, 

observations, interpretations and/or our basic premises are not correct, then no 

amount of words, logic or mathematical reasoning based thereon can make them 

meaningful or empirically valid. 

On the other hand, the conventions of “mathematics…[are] independent of 

experience,” observations and measurements  (Dingle, 1972, p. 122).  

“Mathematics…belongs wholly to the realm of pure thought”1  (Ibid).  The numerical 

symbols that constitute arithmetic, and their rules of addition, subtraction, 

multiplication, division, etc., have nothing to do with experience.  The arbitrary symbols 

(i.e., lines, circles, etc.) of geometry, Euclidian or otherwise, and the axiomatic 

1 In this regard, mathematics is similar to the physics of the Greeks, which was based primarily upon 

thought and reason, rather than on observation or experimentation  (Chapter 2). 
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disciplines that may be assigned to them, have little or nothing to do with experience. 

Likewise, the letter symbols of algebra, and the disciplines that may be assigned to 

them, have nothing to do with experience  (Ibid).  These realms of mathematics are 

entirely composed of manmade conventions. 

“[A]ll that is required of or implied by the resulting corpus of theorems is that it 
conforms faithfully to” such symbols and disciplines  (Ibid, p. 123). 

Mathematics is a language, but it “is not just another language”  (Feynman, 

1950, p. 34). 

“Mathematics is a language plus reasoning; it is like a language plus logic.  
Mathematics is a tool for reasoning.  It is in fact a big collection of the results of 
some person’s careful thought and reasoning.  By mathematics it is possible to 
connect one statement to another  (Ibid). 

“The apparent enormous complexities of nature, with all its funny laws and 
rules…are really very closely interwoven.  However, if you do not appreciate the 
mathematics, you cannot see, among the great variety of facts, that logic permits 
you to go from one to the other”  (Ibid, p. 35). 

Thus, “mathematics is just organized reasoning”  (Ibid). 

It is one thing to state that,  “physics…must be mathematical”  (Feynman, 1965, 

p. 45).  It is quite another to suggest that “physics is mathematics,” as many current

mathematical physicists state or imply.  Did Feynman try to assert this conclusion?  No. 

“Physics is not mathematics, and mathematics is not physics.  One helps the 
other.  But in physics you have to have an understanding of the connection of 
words with the real world.  It is necessary at the end to translate what you have 
figured out into English, into the world, into the blocks of copper and glass that 
you are going to do the experiments with.  Only in that way can you find out 
whether the consequences are true.  This is a problem which is not a problem of 
mathematics at all”  (Feynman, 1965, p. 49). 

“Mathematicians are only dealing with the structure of reasoning and they do 
not really care what they are talking about.  They do not even need to know 
what they are talking about, or, as they themselves say, whether what they say is 
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true”  (Ibid). 

“In other words, mathematicians prepare abstract reasoning ready to be used if 
you have a set of axioms about the real world.  But the physicist has meaning to 
all his phrases”  (Ibid). 

“Mathematicians like to make their reasoning as general as possible,…[whereas] 
the physicist is always interested in the special case”  (Feynman, 1950, p. 50).  
“[T]he poor mathematician translates [the special case] into equations, and as 
the symbols do not mean anything to him he has no guide but precise 
mathematical rigour and care in the argument”  (Ibid)  . 

Therefore, it is up to the physicist to narrow the scope of the problem and define what 

is required of the mathematician in rather specific terms. 

Strangely enough, Feynman concluded his discussions on the relation of 

mathematics to physics with the following observation:  “the mathematical rigour of 

great precision is not very useful in physics”  (Ibid, pp. 50 – 51). 

  The reason is that great precision can dampen or limit the intuition and creative 

imagination of the physicist, which he needs in order to modify his original ideas or 

guess at new solutions  (Ibid, p. 51).  An approximate mathematical conclusion is often 

more helpful. 

Dingle concluded that there is a “contingent element in the relation between 

mathematics and experience”  (Ibid, p. 124).  We can only discover by the process of 

trial and error that parallelisms that may be revealed by mathematics actually physically 

apply to a specific range of experiences.  In other words, we can only confirm or 

disprove such mathematical parallelisms by experience itself  (Ibid.). 

“It is the insight of this fact, and the illegitimate assumption that there is some 
necessity for whatever is true in mathematics to impose its inevitability on 
experience, that is primarily responsible for the [theory] of special relativity…” 
(Ibid). 
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“…[T]he basic misconception of modern mathematical physicists [which results 
in ‘wild speculations’]…is the idea that everything that is mathematically true 
must have a physical counterpart; and not only so, but must have the particular 
counterpart that happens to accord with the theory that the mathematician 
wishes to advocate”  (Dingle, 1972, pp. 124-125). 

On the contrary, it can be demonstrated that not everything that is 

mathematically true must have a physical counterpart.  Take, for example, the simple 

mathematical equations 1 + 1 = 2 or x + x = 2x.  Mathematical generalizations of 

these equations are not necessarily physically true.  “If we add one drop of water to one 

drop of water we get not two drops of water but one larger drop.  [In biology], if we add 

one rabbit to one rabbit we may get a continent of rabbits.  Even believers in special 

relativity will assert that if we add a velocity of 1 foot a second to a velocity of 1 foot a 

second we get a velocity slightly less than 2 feet a second”  (Dingle, 1972, p. 125). 

“So it is with other operations of mathematics.  In algebra, if a = b, then 2a = 2b.  
This was applied in the Middle Ages to prove the immortality of the soul.  To be 
half dead was the same as to be half alive:  double both, and it follows that to be 
dead is to be alive”  (Ibid). 

Dingle, then described several other examples of the above misconception, and 

concluded: 

“I think these are enough to show how general and how dangerous is the 
prevailing illusion that all that is necessary to entitle a physical theory, however 
absurd, to respect is to discover some mathematical process whose symbols can 
be arbitrarily correlated with the physical entities of the theory, without regard 
to evidence or probability or commonsense.  We shall see in due course that the 
supposed justification of special relativity by the ‘mathematicians,’ to whom the 
‘experimenters’ entrust it, lies wholly in the impeccability of its mathematical 
structure; the impossibility of the application to experience of that structure, in 
the manner postulated by the theory, is left out of consideration altogether”  
(Dingle, 1972, p. 127). 

Thus, by the axiomatic process of mathematics alone, the “modern mathematician 
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imagines, and persuades others, that he is discovering the secrets of nature” 2  (Ibid, p. 

128). 

This process of mathematicians persuading and even dictating to physicists 

(experimenters) what they should observe and believe, often results in at least three 

unscientific consequences:  1) “the invention [by physicists] of unobserved phenomena 

to suit the mathematics” (Dingle, 1972, p. 131);  2) the literal or physical interpretation 

by physicists of mathematical metaphors 3 (Ibid, p. 141); and 3) making it acceptable and 

even fashionable for physicists to condemn and ridicule rational thinking and common 

sense. 

Bertrand Russell also described what can happen when mathematics is 

arbitrarily applied to the physical world: 

“The aim has been to obtain mathematical laws which gave correct results 
wherever they could be tested by observation.  The fewer and more general and 
more comprehensive the laws, the more scientific taste was gratified…But at 
every stage the subject-matter of physics grows more abstract, and its 
connection with what we observe grows more remote”  (Russell, 1927, p. 87). 

“[For example, with Minkowski’s relativistic mathematical world of space-time] 
we start from the formula for interval [ds2] (together with certain other 
assumptions), and we deduce by mathematics a world having certain 
mathematical characteristics”  (Ibid.)  “[This] world of…deductive relativity-
theory is wholly abstract”  (Ibid, p. 88). 

When a mathematical physicist then adds inductive reasoning to his deductive 

reasoning: 

“[T]he same mathematical characteristics are arrived at, but they are now those 

2 “The processes of mathematics are to be contrasted rather than identified with the process of rational 
thought”  (Dingle, 1972, p. 128).  It should be noted that Professor Dingle has ample credentials to make 
these judgments.  He was a mathematical physicist, he wrote extensively on the subject of Special 
Relativity, and at one time in his career he was the President of the Royal Society. 
3 Dingle also gave several examples of such unscientific consequences. 
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which may be supposed to belong to the physical world in its entirety if we 
supplement observation by means of the postulate that everything happens in 
accordance with simple general laws  (Russell, 1927, pp. 87 – 88). 

“The appearance of deducing actual phenomena from mathematics is delusive; 
what really happens is that the phenomena afford inductive verification of the 
general principles from which our mathematics starts.  Every observed fact 
retains its full evidential value; but now it confirms not merely some particular 
law, but the general law from which the deductive system starts.  There is, 
however, no logical necessity for one fact to follow given another, or a number 
of others, because there is no logical necessity about our fundamental 
[mathematical] principles”  (Ibid, p. 88). 

In other words, we arrive at generalized circular imaginations and bootstrap 

speculations. 

One of the earlier examples of such unscientific application of mathematics to 

physics was Lorentz’s 1904 transformation theory, which theoretically resulted in the 

unobserved phenomena of contracted matter and expanded time as the result of the 

falsely assumed absolute velocity of matter with respect to a hypothetical substance 

called ether.  A year later, in June of 1905, Albert Einstein modified and extrapolated 

Lorentz’s mathematical metaphors to new heights of speculative imagination with his 

contrived mathematical Special Theory of Relativity. 

It is true, as stated by D’Abro, that mathematics can give us “a deeper insight 

into the problems of nature, revealing unsuspected harmonies and extending our survey 

into regions of thought whence the human intelligence would otherwise be excluded”  

(D’Abro, 1950, p. v).  There are many examples of these insights in science:  Kepler’s 

discovery of mathematical relationships between the planets, their orbits and the Sun; 

the mathematical discovery of the planet Neptune; Maxwell’s mathematical 

descriptions of electromagnetics and EM radiation (light); and the part played by 
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mathematics in developing the atomic bomb.  These are only a few obvious examples. 

However, in the last analysis, mathematics is only a tool and a logical language 

that can be applied by the human mind.  Its effectiveness is directly related to and 

limited by the intelligence, experience, knowledge and competence of the person who 

applies it.  If the person who applies mathematics to physical experiences and 

measurements is basically operating under fundamental false assumptions, then the 

mathematical results will most likely be just as flawed, because they also will reflect, 

describe and extend such false assumptions.  Similarly, if alleged physical experience 

and measurements are in fact primarily or solely based upon someone’s imagination, 

then the mathematical results will also be ad hoc, abstract and not based upon any 

empirical observations or experiments.  More often than not they will be meaningless 

and worthless.  

What happens if the mathematician then takes such flawed mathematical results 

and attempts to extend them by the means of further imagination, speculation and 

extrapolation?  Such extensions, speculations and extrapolations will most likely suffer 

the same fate.  At this point, we will be far removed from the original lofty goals for 

mathematics with which we started this discussion. 

In this treatise, we have demonstrated that all of the above unscientific 

scenarios are what happened with respect to Einstein’s Special Theory of Relativity.  For 

example, Einstein falsely assumed that the limited terrestrial concept of Galileo’s 

Relativity was a universal law of nature, and that its mathematical counterpart (vis. the 

“Galilean transformation equations”) was the physical equivalent of the real thing.  
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Based on the null results of numerous electromagnetic experiments, Einstein falsely 

assumed and postulated that a radical mathematical version of Galileo’s Relativity 

should apply to electromagnetics and light as well as mechanics.  Einstein also 

misapplied such Galilean transformation equations of mechanics to the constant 

transmission velocity of light at c, and falsely assumed that such constant velocity of 

light at c changes to c – v or c + v when referred to material objects moving linearly at v.  

He then incorrectly assumed and postulated that a light ray propagates at the same 

constant rate of speed relative to a stationary object and relative to a linearly moving 

object, which (of course) is an impossibility4  (D’ Abro, 1927, p. 162; Smolin, 2006, pp. 

227 – 228). 

Einstein then imagined radical new sets of mathematical transformation 

equations and laws of motion, which he assumed would be necessary in order to 

algebraically justify and confirm his false assumptions.  They turned out to be the same 

transformation equations that Lorentz invented in 1904 with similar mathematical 

consequences.  Einstein also imagined various new concepts of measurement that he 

assumed would be necessary in order to justify his mathematical (Lorentz) 

transformation equations and his impossible velocity of light. 

Einstein then began searching for mysterious experimental results that he could 

claim were explained by his new mathematical theory.  He already knew that two 

radical mathematical consequences of his theory appeared to be a hypothetical 

4 Einstein himself acknowledged this impossibility, unless time varies with relative velocity  (Einstein, early 

1917, [Collected Papers, Vol. 7, p. 5]). 
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explanation for the Michelson and Morley paradox:  vis., the contraction of matter and 

the expansion of time depending upon relative velocity.  But the real explanations of the 

M & M paradox are much different  (Chapters 9 – 12).  Einstein later claimed that his 

new theory explained the mysterious results of Fizeau’s 1851 light experiment.  In fact, 

there was only an approximate and coincidental correlation with Fizeau’s experiment  

(Chapter 29). 

Einstein applied the Lorentz transformations to the empirical Doppler effect of 

light, and two completely new mathematical concepts resulted.  It turns out that neither 

was valid  (Chapter 30).  He also claimed that the similarity between a plotted curve of 

the Lorentz transformations and Kaufmann’s 1901 – 1902 experimental results that 

suggested that electromagnetic mass increases with velocity was not merely a 

coincidence, but instead resulted from the predictive powers of his Lorentz 

transformations.  Einstein’s conjectures and speculations based on the mathematical 

consequences of the Lorentz transformations and their magical predictive powers 

seemed to be never ending.5 

All of these conjectured claims and abstract predications resulted from 

applications of Einstein’s ad hoc mathematical equations along with a few basic false 

assumptions and interpretations.  The author does not believe that Einstein’s wild 

speculations, radical metaphysical concepts and bizarre mathematical consequences 

were what Dingle, Russell, D’Abro, and Feynman had in mind when they described the 

5 The above dubious claims are only a few that refer to Special Relativity.  There are also many more 
similar examples with regard to the General Theory of Relativity and Einstein’s mathematical cosmological 

theories. 
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proper limited role for mathematics in physics. 

The necessity of defining and adhering to such a proper limited role is not to say 

that imagination in conjunction with mathematics cannot have a critical part to play in 

science.  It can.  Newton used his imagination to connect the falling apple with the 

orbiting Moon, and then with the aid of mathematics demonstrated an approximate 

correlation between the two.  The structure of DNA was discovered by a leap of 

imagination that connected Rosalind Franklin’s groundbreaking work with the double 

helix and mathematical data produced by others.   

The connections between imagination and mathematics, which resulted in 

Maxwell’s equations for electromagnetism and the transmission velocity of light at c, 

are perhaps unique in all of science.  Maxwell imagined that a “displacement current” 

existed in a dielectric (a non-conductor), which theoretically is impossible, in order to 

give his electromagnetic equations the symmetry and physical basis that he believed 

they needed.6  He even postulated “the actual physical reality of his ‘displacement 

current’ as a justification for his mathematics”  (Dingle, 1972, pp. 130 – 131).  Maxwell 

then used his imagination to complete the formulation of his equations based on 

illustrations and theories that he had derived from mechanics and the fictitious medium 

of stationary ether.7  Nevertheless, against all odds, Maxwell’s equations worked and 

they still describe or relate to all applications of electromagnetism.8 Later, based upon a 

6 Maxwell got away with this “artificial conception” of a “displacement current” because the physical 
effect which it described does actually occur, but for a different reason  (Dingle, 1972, p. 131). 
7 Ether was merely a peripheral false assumption that was irrelevant to Maxwell’s equations, and not a 
fundamental false premise upon which they depended. 
8 This great success was undoubtedly due in part to the later simplification and reformulation of 
Maxwell’s equations by Helmholtz, Heavyside, Hertz and Lorentz  (Chapter 6). 
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mathematical relationship contained in his equations, Maxwell guessed that light was an 

electromagnetic phenomenon, and that its velocity is c.  He was right. 

Regardless of Maxwell’s outstanding unorthodox success, to use this unique and 

isolated example as a model for all mathematical theories to emulate would be very 

foolhardy indeed.  Yet, this is exactly what occurred in physics after the ultimate 

triumph of Maxwell’s equations in the 1890’s: 

“Experiments more and more confirmed the deductions that were made from 
the theory when the symbols in the equations were given certain physical 
meanings, while the justification for giving the symbols those meanings 
continued to elude everyone.  [In 1904] Lorentz generalized Maxwell’s theory to 
make it apply to moving as well as static systems…and, all unconsciously, a state 
of mind was generated in physicists by which, while still formally adhering to the 
principle that observation was basic and mathematics a useful tool, they were 
ready to accept mathematical requirements as an adequate substitute for a 
genuine theory, even though they could see nothing intelligible that 
corresponded to it physically.  It was a short step from acceptance of the 
physically unintelligible to the physically absurd”  (Dingle, 1972, p. 132). 

Both Lorentz’s and Einstein’s similar contraction of matter and expansion of time 

theories involve unobservable phenomena.  No one has ever observed the contraction 

of an electron or the contraction of a rigid rod depending upon its relative velocity.  

Likewise, no one has ever observed Lorentz’s and Einstein’s local time (which is based 

on the “true time” of ether) or the expansion (interpreted as slowing down) of time on 

such contracted moving rigid rod.  Such unobservable theoretical phenomena are not 

the same as Maxwell’s artificial rationalization of a displacement current, because (as 

earlier pointed out) the physical effect described by Maxwell was actually physically 
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observed.9  Dingle concluded his discussion on this subject with the following statement: 

“I hope it has been made clear how the atmosphere of the time had become 
propitious for the advent of a theory [Special Relativity] that in earlier days 
would have been dismissed without a second thought”  (Ibid). 

Largely because of Maxwell, Lorentz, and especially Einstein and Minkowski, 

mathematical physicists now feel free to invent any physical theory, however absurd, 

based solely upon some mathematical process whose symbols can be arbitrarily 

correlated with the physical entities of the theory, without regard to evidence or 

probability or commonsense10  (Dingle, 1972, p. 127).  In many current physics books it 

is asserted that Special Relativity defies elementary human reasoning power, logic, and 

common sense, and that a lesson is to be learned from this.  The lesson is that 

mathematics and consequences inferred from equations always trump logic.  With the 

almost universal acceptance of Special Relativity, this philosophy has become a 

paradigm for mathematical physicists. 11 

One of the more recent examples of this unscientific philosophy is the wildly 

speculative superstring theory.  Based on little more than an agenda to explain a 

mystery in another speculative theory and to formulate a theory of gravity that is 

consistent with quantum theory and Einstein’s Relativity (Clese, p. 205), this 

mathematical theory asserts that everything in the universe is composed of one-

9 Also, as it turned out, Maxwell’s “displacement current” was only a peripheral concept that was 
irrelevant to his equations (except for purposes of symmetry).  It was not a fundamental false premise 

upon which his equations were based. 
10 It is commonplace for them to then state:  “It is no use objecting to the results themselves; the critics 
should find flaws in the trains of mathematical deduction…”  (E. Milne, 1935 [Dingle, 1972, p. 126]). 
11 Many aspects of current “mathematical physics” would be much better defined or characterized as 
“theoretical mathematics.” 
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dimensional superstrings, each with a length of about 10-35 m existing in 26 dimensional 

space-time and with energy scales of about 1019 GeV, far in excess of even theoretical 

possibilities  (Smolin, pp. xiii – xviii).  There is, of course, no empirical evidence 

whatsoever for superstrings, nor any way to test the theory, and yet most particle 

theoreticians are ardent believers  (WSJ, 6.23.06, p. B1; also Chapter 35). 

During the last century, a myriad of other ad hoc mathematical theories have 

been invented.  Most were based solely on imagination, conjecture, mathematics, and 

pure thought, and they exemplify the current non-empirical, highly speculative and 

axiomatic role of mathematics to physics.12  With this role in force, the sky is literally 

the limit.  There are no restraints on imagination and mathematics, and certainly not 

those restraints of logic, common sense, unique predictions, empirical testing and 

empirical confirmations.  Based almost entirely upon Einstein’s theories and 

Minkowski’s spacetime geometry, plus further imagination, inductive reasoning and 

mathematics, new physical theories are now being constructed at an unprecedented 

rate.  Little wonder that some scientists conclude that what we now “know for certain 

about [the laws of nature] is no more than we knew back in the 1970’s”13  (Smolin, p. 

viii).  

This mindset of the absolute invincibility of mathematics in physics is not 

warranted by any of the above-cited examples.  There is nothing scientific about 

arbitrarily equating geometric or algebraic symbols with physical observations the way 

Lorentz, Einstein and countless others have done in order to achieve each 

12 “The more sophisticated physical theories of [the 20th] century contain mathematics in a very essential 
way.  Mathematics, then, almost becomes part of the model”  (Rohrlich, pp. 12 – 13). 
13 This conclusion may even be wildly optimistic. 
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mathematician’s agenda.  This treatise has demonstrated that Einstein’s Special Theory 

of Relativity was premised upon numerous false assumptions, which in turn formed the 

theoretical basis for the remainder of his mathematical theories.  It has also 

demonstrated that actually there is no experimental confirmation of Special Relativity or 

its many mathematical consequences. 

It is suggested that this Einsteinian philosophy of the invincibility of pure 

mathematics in every physical theory, no matter how absurd the physical results, must 

suffer an early demise!  Mathematics must again assume its classical role of limited 

assistance to physics.  Logic and commonsense must again be respected.  As Hubble and 

De Sitter asserted during the early part of the 20th century, most theories must begin 

and end with observation in order to be taken seriously  (Hubble, 1942, pp. 104 – 105; 

De Sitter, 1932, p. 6).  “The final test necessarily is comparison with observations; no 

theory can survive which is not able successfully to stand this test”  (De Sitter, 1932, p. 

7).  Thus, Galileo’s credo must also be reinstated:  “Never…assume as true that which 

requires proof”  (Reston, p. 33). 
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July 8, 2009 

Re:  The Empirical Invalidity of Einstein’s Special Relativity 

Dear Reader, 

Our 42-chapter treatise, Relativity of Light, explains in great detail what Einstein 

was trying to accomplish with his Special Theory of Relativity, and why almost all of it is 

empirically invalid.  The first 33 chapters are now in semi-final draft form, are published 

on the web, and are ready for critical review.  This has been a 10-year project. 

In the Preamble to our treatise, Einstein vividly demonstrates (in his own words) 

his total misunderstanding and confusion about Maxwell’s theory concerning the 

velocity of light in a vacuum.  This confusion resulted in Einstein’s fundamental false 

premise for his Special Theory, which in turn was invented to justify and confirm his 

false premise.  The Preamble also fully explains Einstein’s fundamental false premise, 

which is the key to understanding everything about Special Relativity that follows in the 

chapters. 

In addition, our treatise explains Einstein’s many other false premises, the three 

different velocities of light in a vacuum, the real reasons for the Michelson & Morley null 

results (Chapter 12), the quantum reason for the wave-particle duality of light, the 

quantum reasons for Fizeau’s 1851 interference of light results (Chapter 7), why there 

are no empirical confirmations of Special Relativity, and many other previously unknown 

revelations.  There are over 200 illustrations & charts attached to the chapters to aid the 

reader to fully understand the text.  The footnotes & authorities are extensive. 
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We accept constructive criticisms, comments and suggestions from the readers, 

which may be sent to contact@relativityoflight.com.  Please feel free to disseminate

this email to other potential readers. 

Sincerely, 

JMJ, the Author 
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PREFACE 

In 1948, when I was 14 years, my father gave me a book to read.  It was written 

by physicist George Gamow, and entitled: “One, Two, Three…Infinity.”  Gamow’s book 

described many wondrous facts, speculations and paradoxes of science and the 

cosmos…including a brief section on Einstein’s relativity.  I did not understand nor agree 

with everything I read, but it greatly broadened my horizons and stimulated my 

curiosity. 

Over the next four and one-half decades I continued to be fascinated with the 

revelations of science and, in particular, with the mysteries and paradoxes of physics, 

astronomical observations, and the theories of cosmology.  Like millions of others, I was 

glued to the television set when Carl Sagan presented the visual version of his book, 

“Cosmos.”  So I owe a special debt of early inspiration to my father, George Gamow, and 

Carl Sagan, the latter who I had the pleasure of briefly meeting shortly before his 

untimely death. 

In 1992, I serendipitously stumbled upon a book entitled, “The Big Bang Never 

Happened.”  I remember commenting at the time, “I agree with that.”  I spent the next 

five years researching and writing a treatise critiquing the theories of the Expanding 

Universe, the spherical universe and the Big Bang.  This treatise remains in the final 

editing process and hopefully will be published in the near future. 

During the process of writing that as yet unpublished manuscript, I realized that 

the theories of the cosmos were to a great extent dependent upon Einstein’s General 
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Theory of Relativity, and to a lesser extent on his Special Theory of Relativity.  Therefore, 

I decided to explore both Special Relativity and General Relativity.  I was so surprised by 

my initial research, analysis, and conclusions that I spent the next few years writing two 

more treatises:  one on General Relativity and this treatise on Special Relativity.  Thus, 

after about 17 years of one breakthrough and one fascinating revelation after another, I 

am only now in the position to begin publishing.  For reasons of chronology, I have 

decided to finalize and publish “The Relativity of Light” first. 

During the critical years of my above-described endeavors, I was very fortunate 

to have an extraordinarily competent and dedicated assistant, Shirley Sinkewitsch.  She 

deciphered each of my often hopelessly confusing hand-written drafts, and made 

attractive and understandable each of my crude hand-drawn illustrations.  I wish to 

thank the Stanford University Physics Library and the other sources of my research.  I 

am also indebted to those who read and critiqued various segments and versions of my 

drafts, including Stanford physics graduate Elizabeth Williams, scientist Jack Sliwa, Scott 

Jacobs, Tito Torres, Charles Jacobs, Kathryn Francis, and others. 

This treatise (“The Relativity of Light”) contains a multitude of well known and 

little-known factual data, authoritative observations, and revolutionary concepts.  It 

challenges and directly contradicts many of the most revered conjectures, postulates, 

assertions, and conclusions of Einstein’s Special Theory of Relativity.  The author does 

not anticipate rave reviews from many relativistic physicists, relativistic mathematicians, 

and the like…especially those whose livelihood and reputation depends upon the 

theoretical status quo.  It undoubtedly will be ignored by some and will outrage others. 
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For these reasons the targeted audience also includes a much broader, more 

neutral and more open-minded forum…the curious and intelligent general public at 

large.  The chapters are written in plain English which any educated and intelligent 

person can understand and evaluate.  Technical terms are defined in simple language, 

and mathematical equations are kept to a bare minimum.  Wherever possible, original 

documents and primary sources have been quoted or cited, rather than secondary 

authorities.  Data and concepts are clearly explained by well over 200 illustrations, 

charts and memos.  There are some repetitions of certain concepts and statements, for 

purposes of clarity, understanding and emphasis.  Some chapters may require a second 

reading in order to achieve a full understanding. 

The contents of this treatise was almost entirely researched and written by the 

author over more than an eight-year period, despite numerous unsuccessful attempts to 

recruit the assistance of others.1  It appears that solitude is the price one must pay for 

conceiving concepts that are completely ‘outside the box,’ and for advocating non-

mainstream ideas.  The fact that the author does not hold a Ph.D. in physics or in 

mathematics, and is not an established authority in the field, also does not help.  It was 

for these reasons that he chose to initially self-publish this manuscript for limited 

distribution on the Internet, rather than suffer the anticipated rejections of mainstream 

scientific journals and publishing houses. 

The subject matter of this treatise was at first approached with a very narrow 

focus.  Gradually this focus continued to widen as one sacred concept of Special 

1 During the months of rewriting and editing, the author was able to recruit a couple of 
dedicated readers and editors for a critical evaluation of the work and numerous appreciated 

suggestions. 
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Relativity after another was found to be flawed or empirically invalid.  Along the way it 

was difficult to fathom how so many false premises, misconceptions and unfounded 

conjectures could have been made by Einstein and his relativistic followers.  Who but a 

skeptical, open-minded, and non-professional student of physics and Special Relativity, 

with no scientific reputation to protect, might have the gall to scrutinize and challenge 

the theories and conclusions of a scientific icon? 

Nevertheless, the extraordinary contradictions, misanalysis, absurdities and 

answers to paradoxes which have been discovered during thousands of hours of 

research, analysis, and draft after draft of explanations and illustrations should prove 

fascinating to all readers…even if not welcome to some.  We all want to be informed 

about the reality of the universe in which we live.  The author sincerely believes that this 

treatise is a step in that direction. 

The author also faces a dilemma as this paragraph is being written.  Should he 

take another year or two to rewrite, edit and polish the manuscript, cross all the t’s, dot 

all the i’s, make everything consistent, consolidate redundancies, continue to research, 

improve sources, discover more revelations, reflect upon and develop concepts, correct 

all of the minor errors and smooth out all of the rough edges?  Or should he elect to 

publish this manuscript in its present imperfect form, risk criticism for having done so, 

study the critiques and suggested revisions of readers, continue researching, developing 

concepts, editing, re-writing, and then re-publish a more polished document as a 

revised edition?  The decision has been made to do the latter.  
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BRIEF SUMMARY OF THE TREATISE 

It is absolutely necessary for every reader to first read and fully understand the 

Preamble to this treatise.  The Preamble vividly describes (in Einstein’s own words) his 

monumental confusion concerning Maxwell’s 1865 law for the constant velocity of a 

light ray at c (300,000 kilometers per second) through a vacuum.  Einstein’s confusion 

about Maxwell’s law is the key to understanding everything about Special Relativity that 

follows. 

Part I of this treatise (entitled The Lead up to Special Relativity) is in general a 

brief description of certain relevant aspects of that which is now called, “Classical 

Physics.”  However, Part I also contains many revelations and little-known facts about 

physics that are critical for a full understanding (even by a physicist) of the treatise as a 

whole.  Three themes play a major role in Part I.  

First, there was the development of the principles of mechanics (matter in 

motion), and the difficulties and paradoxes that were encountered in trying to relate the 

new and very different phenomena of electromagnetism to such mechanical principles.  

Secondly, there was the mythical substance of ether, which was invented ad hoc 

in the early 19th century in an attempt to understand and explain the mysteries of 

electromagnetism.  By the beginning of the 20th century, this mythical substance of 

ether had created many very serious problems and paradoxes for physics, some of 

which linger on into the 21st century.  

Thirdly, and possibly most importantly, there were the beginnings of the 

continuing myth that mathematics is invincible in physics, and that from algebraic 
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formulas and geometrical diagrams all of the physical mysteries of nature can be 

discovered, understood and confirmed.  For example, 19th and early 20th century 

mathematical formulas absolutely confirmed that “ether” and its theoretical physical 

consequences actually exist, but it is now known that empirically they do not exist.  

Part II of this treatise (entitled The Unnecessary Special Theory of Relativity) will 

demonstrate in great detail that Einstein's Special Theory of Relativity (like the “ether 

theory” before it) was based on several monumental false premises, and why such 

Special Theory and all of its mathematical consequences are physically and empirically 

invalid.  Part II will also demonstrate that, in fact, there are no experimental 

confirmations of Special Relativity and its consequences, and that many other 

mathematical theories which purport to confirm Special Relativity and its mathematical 

consequences are themselves either highly dubious, unconfirmed and/or empirically 

invalid.1  

Typically with Special Relativity, as with many other mathematical theories 

concerning physical processes, whenever imagined physical phenomena can (by 

computation) be construed to be mathematically true, they can thereafter be 

“conjectured” to exist physically, even without any empirical substantiation.  At this 

point, a race is often begun by eager experimentalists to “confirm” such mathematical 

phenomena by ad hoc hypothetical interpretations of any available experimental data. 

Because many of these so-called confirmations cannot be tested, they are merely 

1 The author is quite aware that most mathematical physicists will consider the revelations contained in 

this treatise to be very unwelcome. 
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assumed to be correct.2  This arbitrary and unscientific process, of course, results in 

countless empirically invalid self-fulfilling prophesies for physics, cosmology and other 

scientific disciplines.  

Once established, these mathematical theories, their mathematical 

consequences, and the meaningless phenomena which they describe become the 

foundations for further imagined physical phenomena, predictions and other new 

mathematical theories.  Thus this unscientific cycle endlessly repeats itself.  Are physics, 

science, reality and humanity served by this arbitrary, artificial and meaningless 

process?  

The 42 chapters which comprise this treatise will be added to this website in 

sequential order during the calendar years 2009 and early 2010.  Please see the Table of 

Contents for a complete list of chapter titles and links to chapters.  Part I should be read 

(even by the physicist) in order to fully understand Part II, and all footnotes should be 

read for a full understanding of the text.  Because this treatise is intended to be read 

and understood by the intelligent and inquisitive lay reader (as well as the scientist), it is 

light on mathematics and heavy on factual, logical and empirical explanations.  

The Relativity of Light has been a monumental project for the author and his 

small staff during the last 10 years, and the author solicits constructive criticism, 

suggestions and critiques from the readers. Especially welcome are suggested changes, 

additions, and their authoritative sources.  The main goals of the treatise are to expose 

2 We will “debunk” many of these so-called confirmations of Special Relativity throughout the treatise, 

and especially in Chapters 36, 37 and 38.
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and explain the critical flaws in existing theories, experiments and interpretations, and 

to attempt to determine and disclose truth and reality.  Please email any comments or 

inquiries to contact@relativityoflight.com.
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THE GREAT EINSTEIN – MAXWELL DEBATE 
ABOUT THE VELOCITY OF LIGHT 

Host: 
We are very fortunate this evening to have with us two great scientists from the 
past:  Professor James Clerk Maxwell from Cambridge, England, and Dr. Albert 
Einstein from Berlin, Germany.  They have kindly agreed to answer our questions on 
the subject of the Velocity of Light. 

Part I 

The Various Velocities of Light, and the “Index of Refraction.” 

Host: 

Maxwell: 

Host: 

Maxwell: 

Host: 

Maxwell: 

Let us begin with you, Professor Maxwell.  In the 1860s, you wrote several scientific 
papers about the velocity of light, did you not? 

Yes, yes, that’s right.  It was in 1862, 1865 and 1873 to be exact.  I discovered from 
analyzing the light experiments of other scientists that light transmits through the 
medium of a vacuum at a constant velocity of about 300,000 km/sec1  (Figure 1.1).  
This constant velocity of light at 300,000 km/sec through a vacuum is now often 
referred to by the algebraic symbol…small c. 

Is there a reason why light transmits through a vacuum at the constant velocity of 
c?  

Yes.  A perfect vacuum, such as the empty space between the Earth and the Moon, 
theoretically contains no particles of matter in it.  There is nothing in the medium of 
a vacuum to slow the quanta (particles) or waves of light down, or to change their 
linear (straight line) direction of transmission.  Therefore, light in a vacuum 
transmits at the fastest speed that nature allows, which is called velocity c. 

Professor Maxwell, you mentioned that a vacuum is a medium.  What does that 
mean? 

A medium can be defined as anything that light can pass through.  Light can only 
transmit or propagate through something that is transparent or translucent, such as 

1 Maxwell (1862) [Dover, 1890, Vol. 1, pp. 499 – 500]; Maxwell (1865) [Dover, 1890, Vol. 1, pp. 579 – 582]; Maxwell 
(1873), Vol. 2, pp. 431 – 438.  Actually the precise velocity of light through the vacuum of empty space was 

measured by laser technology in 1987 to be 299,792.4586 kilometers per second  (Halliday, p. 892).  But for 

purposes of simplicity we shall refer to this unique velocity as 300,000 km/s. 
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Host: 

Maxwell: 

Host: 

Maxwell: 

Host: 

Maxwell: 

a vacuum, or air, or water, or glass or a diamond.  All of these are transparent 
mediums through which light can transmit.   

I believe that there are particles of matter in water.  What is the velocity of light 
through that material substance? 

The velocity of light through the medium of water is only about 226,000 km/s 
because the density of atomic particles in water is quite large as compared to a 
vacuum or air.  Therefore, it takes a longer time for light to be absorbed and re-
emitted by such material particles in water, and light’s direction of transmission is 
also changed or refracted in this much denser medium.2 

The velocity of light in other material mediums also depends upon their density of 
atomic particles.  For example, the velocity of light through the medium of air is 
only slightly less than c, because there are very few atomic particles in air.  On the 
other hand, a diamond is very tightly packed with atomic particles, so that the 
velocity of light is only about 124,000 km/s when it transmits through a diamond3  
(Figure 2). 

How do we know all of these facts? 

The transmission velocity of light through all kinds of media has been empirically 
measured over the years, ever since about 1620 when the Dutch scientist Snell 
discovered how to do it.4  All of these empirical measurements for the velocity of 
various light wavelengths through various media are called the “index of 
refraction.”  In my 1865 treatise, I described the mathematical relationship of the 
index of refraction to the velocity of light at c in the medium of a vacuum and in 
other media.5 

I understand that the constant velocity of light at 300,000 km/sec through a 
vacuum has been verified many times by experiments? 

That is correct.  The time for a light ray to propagate from a light source through an 
enclosed vacuum to a mirror and back again to the light source has been measured 
by a clock many times and in many places.  This includes on the Earth, which moves 

2 The process of absorption and re-emission of light particles by atomic particles of matter (i.e. electrons) is not 
instantaneous; it takes a small quantity of time  (Halliday, p. 892). 
3 Ibid, p. 893. 
4 Sobel, p. 5. 
5 Maxwell (1865) [Dover, 1890, Vol. 1, pp. 582 – 586].  
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at 30 km/s around the Sun; in a rapidly moving train; in a slow moving ship; and 
even in the space shuttle coasting around the Earth at about 18,000 miles per hour. 
In all of these different “frames of reference” light has always been measured to 
transmit at velocity c through the medium of a vacuum6   (Figure 3). 

Part II 

The Paradoxes Which Have Bewildered the Scientific Community for Over a Century. 

Host: 

Einstein: 

Host: 

Einstein: 

Thank you, Professor Maxwell.  Now let us talk with you, Dr. Einstein.  In June 1905 
you wrote a scientific paper which has been called the Special Theory of Relativity.  
Please tell us:  Why did you invent this theory? 

Vell, young man, it had to do with the measurements of the velocity of light at c in 
all of the different frames of reference which Professor Maxwell just described. 

When a man on Earth runs toward a moving train, he reaches it more quickly if the 
train is also moving toward him, than if the train is moving away from him.  
Therefore, the velocity of the train is always different relative to the moving man, 
and especially in each different linear (or line of sight) direction7  (Figure 4A). 

But a ray of light propagating at the constant velocity of c in a vacuum reaches the 
man and the train moving at any velocity and in any direction, at the same constant 
velocity of c.  No one has ever been able to explain why this paradox occurs…except 
me, of course.   

My Special Theory also had to do with the 1887 Michelson and Morley experiment 
and its paradoxical null results.8  I explained this mind boggling paradox by 
assuming that there must have been a mathematical contraction of Michelson’s 
apparatus in the direction of the Earth’s motion through the ether.9 

Is that why you invented your Special Theory of Relativity? 

Ja, sure.  Both of these strange paradoxes bamboozled all of the great minds of 
science for many decades.  Someone had to find a solution to this mystery, or else 
ve vould all go crazy.  As Miller stated in his 1998 book,  “Almost any solution might 

6 A “frame of reference” is a mathematical term which means a material body that has a certain velocity in a 

specific direction. 
7 Goldberg, pp. 85 – 86; Rohrlich, p. 52. 
8 Michelson and Morley (1887), pp. 333 – 345. 
9 Einstein, Relativity, pp. 58 – 60.  But also see MichelsonandMorleyParadoxSolved.com, which describes the real 
solutions for the M & M paradox. 
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Host: 

Maxwell: 

Host: 

Einstein: 

Host: 

Einstein: 

do.”10  This is why I invented my vonderful Special Theory.  It mathematically 
reconciled all of the paradoxes about light which mystified the scientific 
community. 

Professor Maxwell, do you have a solution for Einstein’s paradox? 

Of course.  The velocity of the light ray transmitting through the medium of a 
vacuum does not depend upon the speed of any material body.  The velocity of any 
light ray through any medium only depends upon the atomic density of the medium 
through which it transmits.  For example, when the to and fro velocity of light is 
measured in an enclosed vacuum, light always propagates at the velocity of c in 
such enclosed vacuum, regardless of the speed of the material body on which it is 
measured  (Figure 3 again).  Why?  Because there are no atomic particles in such 
enclosed vacuum to slow the quanta or particles of light down.  Therefore, such 
particles of light can transmit at the fastest speed that nature allows through the 
vacuum, which is velocity c.  It is very important to realize that the velocity of the 
body that transports the enclosed vacuum is irrelevant to such measurement.   

The same is true of any moving body which receives such light ray.  The motion or 
velocity of such moving body is also irrelevant to the transmission velocity of light 
through any medium11  (Figure 5). 

Dr. Einstein, what do you think about Professor Maxwell’s solution to your paradox? 

Vell, I have to admit that it sounds logical, but I didn’t think about the velocity of 
light that way in my Special Theory. 

Please tell us, Dr. Einstein:  How did you think about light?  

Vell, young man, I analyzed each ray of light as if it was a material body moving 
relative to another moving body in accordance with the principles of mechanics.12  
Mechanics is based upon coordinates, frames of reference, bodies of reference, 
Newton’s laws of motion, Galileo’s principle of relativity, transformation 
equations…oh, and, of course, mathematics. 

Host: 

10 Miller, pp. 27 – 29.  Miller also stated that Lorentz’s ad hoc transformation equations, which produced a 
contraction of Michelson’s apparatus, was “clearly a physics of desperation”  (Ibid., p. 28). 
11 RelativityofLight.com, Chapter 22 to understand how and why light really transmits and propagates. 
12RelativityofLight.com, Chapter 13. 
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Ok, Dr. Einstein, but what was your Special Theory all about? 

Einstein: 
Vell, it was all about the velocity of light in a vacuum.  But before I tell you more let 
me first give you a little scientific history lesson. 

Part III 

Einstein’s Monumental Error and False Premise Concerning the Velocity of Light. 

Host: 

Einstein: 

Host: 

Einstein: 

Host: 

What is your history lesson, Dr. Einstein? 

Vell, by 1905, the science of physics had been divided into two major categories:  
electromagnetism (that is electricity and light) on the one hand, and Isaac Newton’s 
mechanics (the study of moving material bodies) on the other hand.   

In the German technical schools of the late 19th century, the principles of mechanics 
were taught extensively, and I learned them quite well.  But the subjects of 
electromagnetism and Professor Maxwell’s theory for the velocity of light were 
hardly even mentioned.  My fellow students and I waited and waited in vain, but 
we were never taught Maxwell’s theory for the velocity of light in any school.13 

Dr. Einstein, did you ever learn anything about Professor Maxwell’s theory of the 
velocity of light? 

Oh ja.  In 1902, I needed to pass an exam in order to become a Swiss patent clerk.  
So I learned the basics of Maxwell’s equations and theory of light on my own by 
reading Herr Föppl’s 1894 textbook.14  But I never was told by anyone how the 
velocity of light was described or measured. 

Professor Maxwell, was this the correct way to learn your equations and theory of 
light? 

Maxwell: 

13 In 1956, Louis Kollros, a classmate of Einstein’s at ETH (Einstein’s technical high school), recalled:  “We waited in 
vain for an exposition of Maxwell’s theory.”  Einstein attempted to fill this and other gaps in his knowledge by 

independently reading the works of various European scientists, such as Helmholtz, Hertz, Lorentz and Poincaré  

(Miller, pp. 86 – 87, footnote 8 at p. 165). 
14 Miller, pp. 142 – 144. 
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Host: 

Einstein: 

Of course not.  The only way that you can understand my theory of light is to read 
my 1862, 1865 and 1873 treatises.  But these treatises were never translated into 
German.  Föppl, Hertz, Helmholtz, Boltzmann, Lorentz and other German scientists 
didn’t understand my theories about light transmitting in a vacuum, and they 
misrepresented their true meaning.15 

For example, Hertz and Lorentz made up their own equations for light and 
electricity and called them “Maxwell’s equations.”  In 1892, Hertz even 
misrepresented to the world that in his opinion:  “Maxwell’s theory is Maxwell’s 
system of equations.”  After that, nobody ever read my treatises on light.  They only 
referred to Hertz’s and Lorentz’s so-called Maxwell’s equations.16 

Dr. Einstein, did you form any assumptions as to how the velocity of light should be 
described and measured? 

Ja.  I began with my knowledge of mechanics.  In the science of mechanics, the 
velocity of a moving body was always described and measured with respect to 
another material “body of reference,” such as a pole in the ground or another 
moving body (Figure 6A).  For example, the velocity of an automobile is described 
and measured relative to a material body of reference, like the stationary street or 
another moving auto (Figure 7). 

In Figure 7, Autos A, B and C are all moving at a constant velocity relative to the 
street.  Auto A is moving at a constant velocity of 50 kilometers per second relative 
to the street and relative to stationary parked Auto D.  Auto B is moving at 10 
kilometers per second in an easterly direction, and Auto C is moving at 20 
kilometers per second in a westerly direction.  Therefore, Auto A is also moving at a 
constant velocity of 40 km/s relative to Auto B in an easterly direction, and at a 
constant velocity of 70 km/s relative to Auto C moving in a westerly direction.  
These are all called “relative velocities.” 

So naturally I assumed that the velocity of a light ray transmitting through the 
nothing of a vacuum must be described and measured relative to a material body of 
reference.  How can one describe the velocity of light with respect to the nothing of 
a vacuum?  A vacuum was not even considered to be a medium by most scientists.  
In my book, Relativity (p. 22), I stated my assumption as follows, and I quote:   

“Of course we must refer the process of the transmission of light (and every 
other process) to a rigid reference-body.” 

Maxwell: 

15 Miller, pp. 142 – 145; 86 – 87. 
16 Miller, pp. 11 – 14; 23 – 27; 86 – 87. 
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But, Dr. Einstein, this was a false assumption.  The velocity of a light ray constantly 
transmitting through the medium of a vacuum can only be described with respect 
to the vacuum.  Because a vacuum is really nothing, the velocity of a light ray 
transmitting through it must be described abstractly. 

When we describe the velocity of 300,000 km/s with respect to a vacuum this is 
called an “abstract velocity.”  For example, a rocket ship moving through empty 
space on the way to Mars is traveling at the abstract velocity of 20,000 kilometers 
per hour through the intervening vacuum of space.   

I do not believe that Dr. Einstein could comprehend the idea of an abstract velocity. 
As Dr. Einstein just stated, his training in mechanics required him to use a rigid 
material reference body in order to describe or measure anything. 

Host: 
Professor Maxwell, please tell us:  what exactly is a velocity? 

Maxwell: 
That’s easy.  A velocity is the speed of something (such as an auto, a rocket, or a ray 
of light) over a distance during a period of time, and in a specific direction.  For 
example, Auto A in Figure 7 is traveling over the distance of 50 kilometers during 
the time period of one hour in an easterly direction.  And the light ray L in Figure 7 
is transmitted over the distance of 300,000 kilometers during the time period of 
one second also in an easterly direction. 

Host: 
Thank you, Professor Maxwell; that is easy to understand.  Now let me ask Dr. 
Einstein another question.  Dr. Einstein, did you ever attempt to describe or 
measure Professor Maxwell’s constant transmission velocity of light at c through a 
vacuum with respect to a material body of reference? 

Einstein: 
Ja, many times.  Please look again at Figure 4.  Figure 4B depicts a light ray moving 
at velocity c in an easterly direction and two trains moving along a railway 
embankment in two different directions.  This scenario is described on pages 22 and 
23 of my popular book, Relativity.  I assumed that the velocity of the light ray 
relative to the “stationary” rails was c.  But when I tried to mathematically describe 
and measure the constant velocity of the light ray at c by also applying it relative to 
the two trains moving at velocity v as my bodies of reference, my algebraic result 
was c – v for train A and c + v for train B.  Algebraically, Professor Maxwell’s velocity 
of light was no longer a constant velocity of c.  Instead, for some mysterious reason, 
the light ray appeared to have changed from velocity c to c – v or c + v, depending 
upon the direction of the moving trains.  I was completely baffled by this 
mathematical result. 
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Host: 

Einstein: 

Why were you baffled? 

Because I had previously learned about the mechanics “principle of relativity” from 
Galileo and French physicist, Henri Poincaré.  According to Poincaré, the “principle 
of relativity” should state that:  The general laws of nature (including the velocity of 
light) should be the same with respect to a moving body and with respect to a 
stationary body. 17 

But Maxwell’s constant transmission velocity of light at c, which is a general law of 
nature, did not appear to retain the same constant velocity of c with respect to the 
two trains moving in different directions.  With respect to train A moving away from 
the light ray, the velocity of light at c somehow changed to c – v, or smaller than c.  
And with respect to train B the constant velocity of c somehow changed to c + v. 

As I described in my book Relativity on pages 22 and 23, and I quote: 

“[T]hese results seem to come into conflict with the principle of relativity.  
For, like every other general law of nature, the law of the transmission of light 
in a vacuum must (according to the principle of relativity) be the same for the 
moving railway train as reference-body as when the stationary rails are the 
body of reference. 18  But, from our above example, this would appear to be 
impossible.  If every ray of light is transmitted relative to the rails with the 
velocity of c, then for this reason it would appear that another law of 
transmission of light must necessarily hold with respect to the trains.”19   

Host: 

The above described result was contradictory to Poincaré’s principle of relativity. 

I then concluded that because of this dilemma there appeared to be nothing else to 
do but to abandon either Poincaré’s principle of relativity or Maxwell’s simple law 
of the transmission of light at velocity c in a vacuum.20 

Professor Maxwell, was Einstein correct to describe and measure your constant 
transmission velocity of a light ray at c relative to moving material bodies of 
reference - for example, the trains? 

17  Goldberg, p. 208 – 209; Lagunov, pp. 25, 242; Einstein, Relativity, p. 16; RelativityofLight.com, Chapters 5 & 16. 
18 It must be realized that the constant transmission velocity of the light ray through the medium of the vacuum in 
Einstein’s example never changed; it remained at a constant transmission velocity of c with respect to the vacuum. 
But with respect to the trains moving in different directions at different velocities of v , the relative velocities of the 
same light ray were very naturally c – v and c + v…just like the relative velocities in the example of the autos in 
Figure 7. 
19 Einstein never seemed to realize that any light ray (just like any moving auto) has two different types of velocity:  
a constant velocity with respect to the non-moving medium (the vacuum, the air, or the road), and many relative 
velocities with respect to differently moving material bodies. 
20 Einstein, Relativity, pp. 23 – 24. 
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Maxwell: 
Of course not, and for two very obvious reasons:  first of all, and most importantly, 
the velocity of any moving material body of reference (such as a train or an auto) 
has absolutely nothing to do with the constant transmission velocity of a light ray at 
velocity c through a vacuum.   

The constant velocity of a light ray transmitting at c through a vacuum is an 
inherent characteristic (or property) of the phenomenon of light radiation in a 
vacuum.  The empirical experiments which result in the index of refraction 
demonstrate the validity of these conclusions.  If light transmitted at any other 
velocity than c through a vacuum, then it would no longer be the same 
phenomenon of nature.  On the other hand, the laws of nature prevent any light ray 
from transmitting at any other velocity than c through a vacuum.   

For these reasons, the phenomenon of light must always transmit at the constant 
velocity of 300,000 km/s through a vacuum, regardless of the velocities of any 
material bodies which may also be traveling through the same vacuum at some 
other velocity.   

Host: 
Professor Maxwell, you stated that there was another reason why the transmission 
velocity of light at c cannot be described or measured relative to a material body of 
reference? 

Maxwell: 
Yes.  The second reason is because Einstein’s algebraic measurement of light at 
velocity c relative to the train moving at velocity v automatically results in a very 
natural relative velocity of c + v or c – v for the light ray, depending upon the 
direction of the moving train with respect to the light ray.  But any relative velocity 
of a light ray is completely irrelevant to my theory for the constant transmission 
velocity of light at c through a vacuum. 

For example, let us look again at Figure 7 which shows the automobiles.  I ask you:  
what is the velocity of the light ray constantly transmitting at velocity c in an 
easterly direction, relative to any moving auto?  The answer is that the velocity of 
the light ray constantly transmitting at velocity c also has a relative velocity (of c – v 
or c + v) with respect to each of the material autos moving at v, and such relative 
velocity varies with the speed and direction of each auto.  But any such relative 
velocity of the light ray with respect to each auto is completely irrelevant with 
respect to the constant transmission velocity of the light ray at c through its 
medium of the vacuum.   

To further illustrate my point, I now ask you the reciprocal question:  what is the 
velocity of each auto relative to the light ray?  The answer is that each auto has 
exactly the same reciprocal relative velocity of v – c or v + c with respect to the 
light ray constantly transmitting at c through the vacuum.  But none of these 
meaningless relative velocities changes or has any other effect on the constant 
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velocity of the light ray transmitting at c through the vacuum.  Thus, it appears that 
Einstein was fooled by his own algebraic descriptions and measurements.  In fact, 
there never was a real problem with the velocity of light that needed any solution. 

Host: 
Professor Maxwell, can you summarize the problems which Dr. Einstein’s theories 
of measurement pose for his Special Theory? 

Maxwell: 
Yes, and they are very simple.  First of all, Einstein assumed that he could analyze a 
light ray with the same mechanics principles that he analyzed a moving material 
body.  But, I ask you:  what relevance do coordinates, frames of reference, the 
mechanics principle of relativity, or a body of reference have with respect to the 
light radiation of electromagnetism?  The answer is:  no relevance.  Secondly, 
Einstein incorrectly assumed that he must describe and measure the constant 
transmission velocity of a light ray transmitting at velocity c with respect to 
differently moving material bodies of reference, rather than the correct concept of 
“through the medium of a vacuum.”  However, whenever the constant transmission 
velocity of light at c is algebraically described or measured with respect to material 
bodies moving with different velocities of v, this always algebraically results in a 
different and meaningless relative velocity for both the light ray and the material 
body.   

Einstein obviously did not realize that mechanics and electromagnetism are very 
different phenomena, and they each have their own separate rules.  Therefore, 
Einstein’s absurd false assumptions concerning the measurement of the velocity of 
light with the principles of mechanics (i.e. a body of reference) became the 
monumental error and false premise upon which all of his Special Theory of 
Relativity was based. 

Part IV 

Einstein’s 1917 Thought Experiment. 

Host: 
Dr. Einstein, did you consider your description and measurement of the velocity of a 
light ray at c with respect to mechanics principles and a material body of reference 
to be a false premise? 

Einstein: 
No, not at all.  I considered my algebraic measurements of the light ray at c – v and 
c + v relative to differently moving bodies of reference, to be a mysterious paradox 
which needed to be mathematically explained. 
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Host: 

Maxwell: 

Host: 

Einstein: 

During 1917, I wrote a little known treatise in which I described this paradox and 
my solution for it.  Toward the beginning of this treatise I described another 
thought experiment.  Please refer to Figure 8.  I imagined that a ray of light was sent 
by the stationary sun in a certain direction.  According to Maxwell’s theory, this 
light ray travels away from the stationary sun at 300,000 kilometers per second. 

Now imagine that the sun also hurls another body into space that moves with a 
velocity of 1,000 kilometers per second in the same direction as the ray of light.  [I 
then asked:] what is the velocity of the light ray in the judgment of the observer 
who sits on the body moving at 1,000 km/s?  The answer is simple [I said].  When 
the body moves after the light ray at 1,000 kilometers per second, the light ray 
travels away from the moving body at only 299,000 kilometers per second.21 

Professor Maxwell, was Dr. Einstein correct so far? 

Mathematically, yes.  But please look again at Figure 8.  The velocity of the light ray 
at 299,000 km/s was merely the very natural relative velocity of the light ray with 
respect to the body moving in the same direction at 1,000 km/s.  For example, the 
constant transmission velocity of the light ray traveling at 300,000 km/s through the 
vacuum, minus the speed of the body moving at 1,000 km/s in the same direction 
does equal 299,000 km/s.   

But I do not believe that Dr. Einstein realized that the computation 300,000 km/s – 
1,000 km/s = 299,000 km/s resulted in a completely meaningless and irrelevant 
relative velocity of the light ray.  Nor did Einstein realize that such result of 299,000 
km/s did not change Maxwell’s law of nature for the constant transmission velocity 
of the light ray at 300,000 km/s through the medium of the vacuum.   

Dr. Einstein, what meaning did the velocity of 299,000 km/s have for you? 

For me, the velocity of the light ray at 299,000 km/s meant that Professor Maxwell’s 
constant transmission velocity of light at c was no longer constant.  Why?  Because 
somehow it had mysteriously changed from 300,000 km/s to 299,000 km/s.  I 
believed that this mysterious change of velocity was a contradiction to Professor 
Maxwell’s theory, and that it threatened the validity of his theory of light.  

21 Einstein (1917), pp. 3 – 4.  What are the correct answers for Einstein’s example and paradox?  Einstein’s 
computation of 300,000 km/s - 1,000 km/s = 299,000 km/s was just the very natural (but meaningless) relative 

velocity of the light ray transmitting at c (300,000 km/s) with respect to the body moving in the same direction at v 

= 1,000 km/s.  Such relative velocity of 299,000 km/s did not change the constant transmission velocity of the light 

ray at c through the vacuum.  Any moving body of reference and any relative velocity of the light ray are 

completely irrelevant to Maxwell's Law for the constant velocity of light at c through the medium of a vacuum. 
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Part V 

Einstein’s Concept of Light Before 1905. 

Host: 

Einstein: 

Host: 

Maxwell: 

Dr. Einstein, isn’t it true that before June 1905 you intended to eliminate the 
universally constant velocity of light at c through a vacuum, which is inherent in 
Professor Maxwell’s theory? 

Ja.  As I once wrote for Nature Magazine, and I quote,  “The difficulty to be 
overcome was in the constant nature of the velocity of light in a vacuum, which 
initially I thought I would have to discard.” 

At that time, I believed that the velocity of light could only be constant for an 
observer who was stationed next to the light source, and who observed the light 
ray emitted at velocity c.  Whereas, all other observers that moved relative to that 
light source would measure a different velocity for the light ray, depending on their 
own particular velocity v relative to the light source.22 

Dr. Einstein, your last concept sounds a lot like the meaningless relative velocities of 
light that Professor Maxwell has been talking about.  Professor Maxwell, what do 
you think of those early theories of Dr. Einstein? 

You are correct.  Einstein’s early theories for the velocity of light were all 
completely wrong and meaningless.  The reason why Einstein was so bewildered 
about the constant transmission velocity of light at c through the medium of a 
vacuum was obvious.  He was foolishly attempting to describe and measure this 
constant law of nature (velocity c) relative to material bodies of reference moving 
at different velocities of v and in different directions relative to the light rays.  
Einstein’s algebraic result of these meaningless measurements was always an 
irrelevant relative velocity of the light ray at c + v or c – v.  In other words, his 
result was always more or less than c.  What other ridiculous result should anyone 
expect?   

There is no reason why a ray of light constantly transmitting through the medium of 
a vacuum at velocity c cannot also have many relative velocities with respect to 
moving material bodies.  Einstein even arrived at this result before June 1905, but 
he could not understand it. 

22 These ideas emanate from a footnote to a draft of a 1920 article for Nature Magazine (Folsing, p. 172).  Einstein 
later changed his mind, and with his Special Theory he artificially attempted to mathematically transform all of 

these relative velocities of light (at c – v and c + v) so that they would always be measured by any observer in any 

frame of reference in the universe to be a constant velocity of c . 
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Host: 
Professor Maxwell, could you give us another example of the relative velocity of a 
light ray? 

Maxwell: 
Of course.  No one doubts that a light ray transmits through the material medium of 
clear water at the velocity of 75% of c, and that this slower velocity of light does not 
depend upon any moving body of reference (such as a torpedo).  If someone 
attempted to measure the velocity of a light ray through clear water relative to a 
speeding torpedo moving at velocity v, such light ray would very naturally travel at 
75% of c minus the velocity v of the torpedo, or 75% of c plus the velocity v of the 
torpedo, depending upon the direction of the torpedo relative to the direction of 
the propagating light ray.  Why should anyone believe that the velocity of a light ray 
through the non-material medium of a vacuum with respect to a moving body of 
reference is conceptually any different? 

Host: 
It appears to me that the two of you are actually describing two completely 
different types of velocity for the same light ray. 

Maxwell: 
You are absolutely correct!  I am describing the constant transmission velocity of a 
light ray at c through the medium of a vacuum, which is a law of nature.  But 
Einstein is mistakenly describing and measuring a meaningless relative velocity of 
the same light ray with respect to a moving body.  Einstein’s relative velocity for the 
light ray at 299,000 km/s does depend upon velocity of his body of reference 
moving at 1,000 km/s.  But such irrelevant relative velocity of the light ray at 
299,000 km/s is not a law of nature.  For another example of the difference 
between these two concepts, please see Figure 1 again. 

Einstein never seemed to realize that any ray of light traveling through a vacuum 
has two very different types of velocity.  The law of nature occurs when the light ray 
transmits at the constant velocity of 300,000 km/s through the medium of the 
vacuum.  Any relative velocities of the same light ray, which also occur with respect 
to thousands of material bodies moving at different velocities and in different 
directions through the same vacuum, are completely irrelevant to my above 
described law of nature. 

The most important conclusion from all of this discussion is that there never was 
any real problem with the velocity of light at c through the medium of a vacuum.  
Einstein and his mathematical colleagues merely imagined such problems because 
they incorrectly analyzed the velocity of light with algebra and mechanics principles. 
But if analyzed properly, there never was any real problem with the velocity of light 
through any medium that needed Einstein’s artificial or mathematical fixes…period. 
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Host: 
At this point let us take a short intermission. 

INTERMISSION 

Part VI 

Einstein’s Attempts to Justify his Monumental Error and 
His False Premise Concerning the Velocity of Light. 

Host: 
All right, now we’re back to our discussion.  Dr. Einstein, what did you decide to do 
about the paradox which you perceived concerning the constant velocity of light at 
c through a vacuum? 

Einstein: 
Vell, I decided to try to reconcile the apparent contradictions and to save Professor 
Maxwell’s theory and Hertz’s version of Maxwell’s equations with mathematics.  I 
did this zo that any light ray could always mathematically remain at the constant 
velocity of c relative to any body of reference moving at any velocity and in any 
direction in the universe. 

Maxwell: 
That is fine mathematically, but it doesn’t make any sense physically.  The velocity 
of any wavelength of light is only determined by the atomic density of the medium 
through which such wavelength transmits.  For a vacuum, this density is zero.   

Again, this conclusion is empirically demonstrated by the index of refraction of the 
medium.  The velocity of any material body of reference, and the mechanics 
principle of relativity, have absolutely nothing to do with the constant velocity of 
light at c through the medium of a vacuum.  It is impossible for me to state these 
obvious concepts any more clearly.  The velocity of light is medium dependent, not 
mathematics, mechanics or body of reference dependent.  Having to repeat these 
self-evident facts over and over again is very distressing for me.   

By the way, my theory for the constant transmission velocity of light at c through 
the medium of a vacuum was always correct, and it didn’t need to be saved by 
Einstein’s meaningless mathematics or his artificial relativistic concepts. 

Host: 
Please continue, Dr. Einstein. 

Einstein: 
Let me now return to my 1917 thought experiment shown in Figure 8.  As I 
previously stated, I vas completely mystified by the results of my computation for 

xxxiv Einstein-Maxwell Debate



the velocity of light.  Why should light propagate or travel differently (for example, 
at 299,000 km/s) when measured from the body moving at 1,000 km/s (as my body 
of reference) than when such light vas measured from the stationary Sun (as my 
body of reference)?  Relative to a theoretically stationary Sun I measured the 
velocity of the light ray to be 300,000 km/s.23 

Zo I asked myself,  “Do the laws of nature, such as the velocity of light, really 
depend upon the state of motion of the observer (or measurer) on a body of 
reference?”24 

Host: 

Einstein: 

Host: 

Einstein: 

Host: 

Dr. Einstein, did you ever discover any answers for the questions which you asked? 

Ja.  I realized that the principle of relativity must be slightly modified to state that 
the laws of nature (including light, not just mechanics) are independent of the 
state of motion of the body of reference.25   

Based on this modified principle of relativity, I concluded that the velocity of light is 
the same (that is, independent of) whether the Sun or the body moving at 1,000 
km/s is chosen as the body of reference.  Therefore the same ray of light must 
travel at 300,000 km/s relative to the Sun and alzo relative to the body moving at 
1,000 km/s, all at the same time.26 

Dr. Einstein, it sounds like your modified principle of relativity demands that the 
velocity of any light ray must be c (300,000 km/s) relative to any body, anywhere in 
the universe, regardless of the velocity and direction of such body with respect to 
the light ray.  Doesn’t that make the transmission velocity of light at c an absolutely 
constant velocity which is not relative to anything? 

Ja, ja.  That’s exactly right, young man, you do understand.  That is a perfect 
mathematical solution for the paradoxes, don’t you think? 

Professor Maxwell, do you agree with Dr. Einstein? 

23 Relative to the Sun (which Einstein artificially assumed was stationary), the velocity of the propagating light ray 
was 300,000 km/s, because a priori the material Sun was not moving relative to the light ray. 
24 The answer to Einstein’s question is of course no, but not for the reasons which Einstein next stated. 
25 Einstein (1917), pp. 4 – 5. 
26 This impossible and absurd concept was the foundation of Einstein’s 1905 Special Theory of Relativity. 
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Maxwell: 

Host: 

Einstein: 

Host: 

Of course not!  First of all, any principle of relativity and its equivalent motion of 
material bodies only relates to matter and mechanics.  The motion of any material 
body has absolutely no relevance to the constant transmission velocity of light 
radiation through a vacuum, or any other medium.   

Secondly, Dr. Einstein was describing the same velocity of 300,000 km/s for one 
light ray relative to two bodies which were moving in the same direction at very 
different speeds.  This type of absolutely constant velocity is physically 
impossible.27  In fact, it is even mathematically impossible. 

Dr. Einstein should have answered his own question as follows:  Any ray of light 
always transmits through the vacuum of space at the constant velocity of 300,000 
km/s.  However, relative to the body moving at 1,000 km/s in the same direction it 
naturally can only travel at 299,000 km/s.  But, damn it, who cares about 299,000 
km/s; it is only a meaningless relative velocity. 

In other words, Dr. Einstein should have described and measured the transmission 
velocity of the light ray at c with respect to the medium of a vacuum (like I just did), 
rather than relative to a moving material body of reference which only produces a 
meaningless, irrelevant and confusing relative velocity for the light ray. 

Dr. Einstein, what did you do after you stated that the velocity of the light ray was 
the same (300,000 km/s) relative to both differently moving bodies of reference? 

Vell, I stated that,  “If this appears to be impossible, the reason is that one second 
of time as measured from the sun is not equal to one second of time as measured 
from the moving body.” 28 

But Dr. Einstein, how can one second measured from two differently moving bodies 
have unequal durations of time? 

Einstein (smiling): 
It can if you are measuring one second from each body by visually comparing the 
hands of each distant clock on each body, or if you are measuring physical time 
coordinates, or if you are measuring time with algebraic equations.  The 

27 This absolute concept is the same as saying that auto A in our prior Figure 7 has an absolutely constant velocity 
of 50 km/h with respect to all of the following bodies at the same instant:  the road, auto B moving at 10 km/h in 
the same direction, and auto C moving at 20 km/h in the opposite direction.  This, of course, is a physical 
impossibility  (RelativityofLight.com, Chapters 21, 22, 23 and 24).  
28 Einstein (1917), p. 5. 
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Host: 

Maxwell: 

mathematical result is called “apparent clock time,” “coordinate time,” or 
“mathematical time”. 29  Please see Figure 9 to see what I am talking about. 

So Professor Maxwell, what do you think about Einstein’s “apparent clock time,” or 
“mathematical time” or “coordinate time”? 

Well, they are all fine for pure mathematicians; but for everyone else, they are 
totally without any meaning.  Any form of mathematical time is very different than 
(and irrelevant to) the normal duration of time that exists everywhere in the 
universe, and the normal definition of “time” that all humans use each day. 

Part VII 

Einstein’s Distortion of Physics. 

Host: 

Einstein: 

Host: 

Einstein: 

Dr. Einstein, what did you do after you described your mathematical time solution 
for your new absolutely constant velocity of light at c (300,000 km/s) relative to 
everything? 

Vell, I naturally decided that all of the rest of physics must alzo be changed zo that it 
could be mathematically consistent with my new mathematical time and my 
modified absolutely constant velocity of light at c. 

Based on my assumption that the relative velocity of the two bodies in my 1917 
thought experiment had somehow changed the transmission velocity of light from c 
to c – v or c + v, I further assumed that the same relative velocity should also 
change all other physical laws of nature, such as the length of a body, its mass, the 
time on such body, and its energy. 

Dr. Einstein, how exactly did you accomplish these goals? 

First I stated that my modified principle of relativity (which included light), and my 
absolutely constant velocity of light at c were postulates (or axioms) that could not 
be challenged.30  Then I convinced everyone that time and space (or distance) were 
relative concepts, with my two postulates, with my coordinate measurements, and 
with my algebraic equations. 

29 These kinds of measurements for time have no meaning, unless the reader agrees with Einstein’s artificial and 
meaningless methods of defining or measuring “time”  (RelativityofLight.com, Chapters 25 and 26). 
30 Einstein (1905d), pp. 37 – 38. 
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Host: 

Einstein: 

Host: 

Maxwell: 

My goodness, how did you do that? 

It vas really very easy.  Please look at Figure 9 again.  I defined “simultaneous time” 
to mean two stationary clocks A and B located close to each other but at different 
places on two systems of coordinates, S and S', provided that their hands pointed to 
the same number, such as 3 o’clock.  I synchronized these clocks with light signals 
and with my absolutely constant velocity of light at c.  Observers S and S' in both 
systems then measured both ends of a meter rod B simultaneously in System S' and 
meter rod A in System S' by superimposing each meter rod over the other.  At this 
point, both observers determined that each stationary rod was one meter in length. 

Then System S' moved at a uniform velocity away from System S.  Thereafter, both 
distant observers again measured both ends of the meter rod in the other system at 
two different times, but this time with coordinates, with light signals and with 
algebra.  Each observer then determined that the meter rod in the other system 
now had a different coordinate length than the meter rod in their own system, and 
that the clocks in each system were no longer synchronous or simultaneous.31 

Based on these measurements, I concluded that time and distance are relative 
concepts, and that the time and length with respect to any relatively moving body 
depends upon its relative velocity.  I then changed both of these classical 
measurements of time and length with my new relativistic measurements, with my 
new absolutely constant velocity of light at c, with my mathematics, and with my 
interpretations.32  Not bad, eh? 

That was all very clever, Dr. Einstein.  Don’t you think so, Professor Maxwell? 

Mathematically very clever, yes.  But physically, no.  There are very simple 
explanations for the confusing paradoxes which Einstein created.  First, with respect 
to length.  Please see Figure 9 again.  When the systems were stationary, Observer 
S' did not need to measure both ends of rod A simultaneously with coordinates, 
because they did not move relative to stationary Observer S'.  But when Observer S' 
was moving away from rod A she would have to measure both ends of rod A 
simultaneously to get the same result  (Figure 10).  If Observer S' measured the R 
end first, then because of her relative motion her distant coordinate measurements 
of meter rod A would be longer than one meter.  But if Observer S' measured the F 
end first then because of her relative motion her distant coordinate measurement 
of meter rod A would be shorter than one meter  (Figure 11).  Because it is 
physically impossible for any human being to measure both ends of a linearly 

31 RelativityofLight.com, Chapters 26, and 28. 
32 Einstein, Relativity, pp. 25 – 31, 38 – 43; RelativityofLight.com, Chapter 28.
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Host: 

Maxwell: 

moving rod simultaneously (with eye and hand measurements of coordinates), her 
coordinate measurement will always appear distorted.  And the faster the relative 
motion of S and S' the greater will be the distortion for her coordinate 
measurements.33 

My goodness, those artificial and misleading measurements of length by Dr. 
Einstein, and his misleading conclusions and interpretations, border on 
misrepresentations of fact. 

You are correct.  Now, secondly, with respect to time.  Please see Figure 9 again.  
When the hands of the two clocks (S and S') are stationary and superimposed over 
one another, they tell the same simultaneous or synchronous time.  But after S' 
moves away from S, and the two clocks are located at a substantial distance from 
one another, “their hands cannot have identical positions simultaneously as 
measured” by the two distant observers S and S' located at different distances from 
each clock.  Observer S' may see the second hand of clock S' at 10 seconds past 
three, but by the time that the light from clock S reaches Observer S', clock S will 
show an earlier time of 5 seconds past three.  So the two clocks appear to S' to no 
longer show the same simultaneous time.34  Clock S appears to Observer S' to be 
running slower than clock S'.  The obvious reason for this lack of simultaneous time 
for the two distant clocks is because of the distance/time interval delay of the finite 
velocity of light at c with respect to each different observer.  However, Einstein’s 
misleading conclusion for this lack of simultaneity was the clocks’ relative motion.  
But this was not the real reason. 

Einstein’s misleading conclusion was (and I quote): 

“So we see that we cannot attach any absolute signification to the concept of 
simultaneity, but that two events which, viewed from a system of co-
ordinates, are simultaneous, can no longer be looked upon as simultaneous 
events when envisaged from a system which is in motion relatively to that 
system.”35 

Host: 
Oh my goodness, those artificial measurements of time by Dr. Einstein, and his 
misleading conclusions, also border on misrepresentations of fact. 

Maxwell: 
You are absolutely right.  All of these artificial measurements and misleading 
conclusions were completely meaningless physically.  They were just like when a 
magician fools you with his “slight of hand.” 

33 Resnick (1992), at p. 480. 
34 Resnick (1968), p. 56. 
35 Einstein (1905), pp. 42 – 43. 
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Host: 
Didn’t any scientist ever realize and expose these subterfuges? 

Maxwell: 
Yes…well sort of.  After writing a 200+ page book in 1968 on Special Relativity, 
which described Einstein’s so-called mathematical concepts and experimental 
confirmations, Professor Robert Resnick finally acknowledged reality and the truth 
in his 1992 textbook, with the following statement (and I quote): 

“The essence of relativity is that results of measurements of length and time 
are subject to the state of motion of the observer relative to the event being 
measured…If different observers were to bring the rod to rest in their 
individual inertial frames, each would measure the same value for the length 
of the rod.  In this respect, special relativity is a theory of measurement that 
simply says “motion affects measurement.” 

Host: 

Maxwell: 

What a revelation:  Special Relativity simply says, “motion affects measurement!” 
But Einstein and his colleagues were asserting much different conclusions.  Was 
there anything else wrong with Special Relativity? 

Oh my, yes.  Einstein’s entire Special Theory is filled with empirically invalid and 
misleading concepts, definitions, interpretations, and conclusions.  Both of 
Einstein’s fundamental postulates were empirically invalid, as we have previously 
demonstrated.  His definitions of simultaneity and time were completely artificial; 
his coordinate and algebraic measurements of time and distance were 
meaningless and totally wrong; and all of his interpretations were both wrong and 
absurd.36 

All that Dr. Einstein’s ridiculous coordinate and mathematical measurements did 
was to distort Newton’s valid laws of mechanics and all of the other valid laws of 
physics.  Not only that, but Einstein only distorted the valid laws of physics so that 
they would appear to be mathematically consistent with his false premises and his 
impossible new velocity of light at c relative to everything.37   

In my opinion, Special Relativity was not science; it was just pseudo-science. 

Part VIII 

Einstein’s Mathematical Proofs:  the Lorentz Transformations. 

36 For many examples, see RelativityofLight.com, Chapters 25, 26, 28 and 29. 
37 d’Abro, p. 162. 
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Host: 
Dr. Einstein, how were you able to demonstrate that all of your changed laws of 
physics were mathematically consistent? 

Einstein: 
Aha!  With mathematics, of course!  First I claimed that all of the laws of physics 
were dependent upon relative velocities. 

Maxwell: 
Yes, but none of these claims were true. 

Host: 

Einstein: 

Please, Professor, let Dr. Einstein finish. 

Thank you.  Then I insisted that in order to get rid of these troublesome relative 
velocities we had to apply the Lorentz transformation equations to everything.38 

If you look at Figure 12 you will see a Lorentz transformation equation which I 
found in a 1904 paper written by the Dutch physicist, H. A. Lorentz.39  Lorentz used 
these radical transformation equations to mathematically save the concept of 
stationary ether and to prove how the paradoxical Michelson and Morley 
experimental null results could have occurred if there was a physical contraction of 
matter through the ether.  I used these magical transformation equations in my 
Special Theory in order to make my Special Theory work. 

In my Lorentz transformation equations, x stands for the position of a body and x' + 
vt stands for the position of another body x' which has uniformly moved away from 
the first body x for a distance of vt .  vt stands for the velocity v of body x' over the 
period of time t . 

It is obvious that as the square of the relative velocity v of the body x' in the 
denominator increases, the value of the numerator on the top of the equation also 
increases.  With a little bit of creative interpretation you can perform all kinds of 
mathematical tricks with this transformation equation.40 

For example, with my Lorentz transformations I mathematically changed the 
measurement of the material body x' so that it could contract (or shrink) to almost 
nothing in its direction of relative velocity.  I also mathematically changed the 
duration of time on body x' so that it could slow down and so that time could 
almost stand still.  This concept (known as “time dilation”) mathematically makes 

38 Einstein (1905d), pp. 43 – 48; Einstein, Relativity, pp. 34 – 39. 
39 Lorentz (1904) [Dover, 1952, pp. 11 – 29].  Einstein’s derivation of the Lorentz transformation is found in his 
1905 Special Theory, pp. 43 – 48.  In order to understand just how artificial and empirically invalid Einstein’s 1905 
derivation of the Lorentz transformation really was, see RelativityofLight.com, Chapter 27. 
40 RelativityofLight.com, Chapters 27 and 28. 
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Host: 

“one second” of time different for anyone who moves.41  I even mathematically 
changed the mass and energy of body x' so that it could increase almost to 
infinity, depending upon its relative velocity.42  All of these changes depended 
upon the magnitude of the velocity between x and x' .  Isn’t that wonderful? 

But Dr. Einstein, in your book Relativity (at pages 40 to 42) you multiplied the 

Lorentz factor √(1 −
𝑣2

𝑐2
) times x' in order to arrive at a contraction of the body x', 

Einstein: 

Host: 

Maxwell: 

and then you divided the Lorentz factor into body x' in order to arrive at the dilation 
(or slowing down) of time on body x' .  When the values for these computations are 
plotted on a graph for all possible relative velocities, the curves are very different.  

For example, please look at Figure 13.  How can a body which is moving at a  
relative velocity of 95% of c be contracted 70%, while the time on such body is only 
dilated or slowed down by about 3%?  These values are not reciprocal, and your 
concepts are neither logically nor mathematically consistent.  How do you explain 
these inconsistencies? 

Vell, I try not to think about them too much.  Shame on you, young man, for 
pointing that out!  I was hoping that no one would ever realize that my concepts of 
Special Relativity were inconsistent. 

Professor Maxwell, don’t you think that Dr. Einstein’s Lorentz transformation 
equations can perform wonderful mathematically tricks? 

Wonderful mathematical tricks, yes; but these mathematical tricks are also 
physically meaningless and they distort physics. 

When Dr. Einstein applied the Lorentz transformation equations to my constant 
velocity of light at c and to the other valid laws of physics, his troublesome relative 
velocities (c – v and c + v) algebraically went away.  Einstein called his artificial 
dilation of time and contraction of distance:  “co-variance.”43  Covariance caused 
both coordinate systems S and S' to mathematically coincide again at the zero point 
of each coordinate system, by artificially eliminating the intervening time, distance 

41 Einstein, Relativity, pp. 40 – 42.  But also see RelativityofLight.com, Chapter 28, in order to understand why these 
absurd and artificial claims by Einstein are empirically invalid and do not physically occur. 
42 Einstein (1905d), pp. 61 – 65; and Einstein (1905e), pp. 69 - 71.  Also RelativityofLight.com, Chapters 17, 31and 
32, in order to understand why these claims by Einstein are empirically invalid and do not physically happen. 
43 Einstein, Relativity, pp. 47 – 48. 
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Host: 

Maxwell: 

and relative velocity between S and S'.  But in the process such valid laws of physics 
then became distorted into invalid relativistic laws.44 

One major result of Einstein’s mathematical tricks was that they completely 
changed my theory for the constant transmission velocity of light at c in a vacuum.  
Please look at Figure 14.  Einstein derived this strange new equation from the 
Lorentz transformations, and he used it to mathematically attempt to justify and 
confirm his radically changed transmission velocity of light at c relative to anything, 
anywhere, at any time.45  For example, when this radical new equation for light 
was applied to the relative velocities of c – v and c + v they mathematically turned 
into the impossible absolutely constant velocity of light at c (300,000 km/s) relative 
to any uniformly moving body in the universe, all at the same time, regardless of 
such body’s own velocity v relative to the light ray. 

Physicist Lee Smolin, in his new book The Trouble with Physics, referred to this 
mathematical trick by Einstein as “the trick that made relativity special.”46  And I 
agree:  special, but not correct. 

Professor Maxwell, why do you think that Dr. Einstein adopted the Lorentz 
transformations for his Special Theory? 

Bertrand Russell, in his 1927 book, tells us why.  Please let me read the following 
passage from Russell’s book at page 49: 

“Technically, the whole of the special theory is contained in the Lorentz 
transformation.  This transformation has the advantage that it makes the 
velocity of light the same with respect to any two bodies which are moving 
uniformly relatively to each other, and, more generally, that it makes the laws 
of electromagnetic phenomena (Maxwell’s equations) the same with respect 
to any two such bodies.  It was for the sake of this advantage that it was 
originally introduced…”47 

Part IX 

Einstein’s So-Called Experimental Confirmations. 

44 All of such valid laws of physics were required by Einstein to be divided by the Lorentz transformations so that 
they could be “covariant:” of exactly the same algebraic form or magnitude in both relatively moving bodies.   
Einstein, Relativity, pp. 34 – 39, 47 – 48; d’Abro, p. 162. 
45 Einstein (1905d), pp. 50 – 51.  Also RelativityofLight.com, Chapter 29, to understand why Einstein’s artificial 
relativistic equations for the velocity of light have no empirical validity. 
46 Smolin, pp. 227 – 229. 
47 Russell (1927), The Analysis of Matter, p. 49. 
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Host: 

Einstein: 

Maxwell: 

Dr. Einstein, what other ways did you use to attempt to physically confirm the 
validity of your new mathematically changed laws of physics? 

Oh yes, vell that was the easy part.  First, with a few more creative interpretations I 
was able to mathematically demonstrate that such changed laws should be valid 
laws.48 

Then my colleagues and I found other theories and experiments which appeared 
to confirm my new mathematical concepts and my changed laws of physics.49 

Yes, but Einstein’s mathematical and experimental proofs didn’t have any valid 
physical meaning either.  With respect to all of these other theories and 
experiments which Einstein referred to as physical “confirmations”…when they 
were properly analyzed and scrutinized they were also found to be completely 
incorrect or meaningless.  In other words, all of such so-called confirmations were 
actually either wrongly interpreted, or merely coincidences, or merely 
approximations, or just mathematical speculations, and the like.50 

Unfortunately, Einstein’s mathematical tricks cannot be physically falsified because 
at normal velocities of material bodies (such as a rocket traveling to the Moon) his 
theoretical concepts of length contraction, time dilation and the increase in mass 
with velocity, etc., would be much too small to be detected.  Conveniently for 
Einstein’s Special Theory, these bizarre concepts could only theoretically be 
detected at the very high velocities of atomic particles in a particle accelerator, and 
these velocities would all be very close to the speed of light.51  For example, if you 
plot on a graph the values for Einstein’s relativistic equation for the increase of 
mass with velocity, you get the graphical illustration for the Lorentz transformation 
shown on Figure 13B. 

48 Einstein (1905d), pp. 51 – 61.  Also RelativityofLight.com, Chapters 36, 37 and 38 to better understand why the 
so-called proofs in Einstein’s 1905 theory were not empirically valid. 
49 Three of the most important so-called proofs of the validity of Special Relativity are described in Einstein’s book, 
Relativity.  Einstein’s contraction of matter explanation of the 1887 Michelson & Morley paradox is described in 

Relativity at pp. 57 – 60.  However, see the “MichelsonandMorleyParadoxSolved.com” to understand the real 

answers to the Michelson & Morley Paradoxical null result. 
    The real answers to the puzzling 1851 Experiment of Fizeau are not found in Einstein’s Relativity (pp. 43 – 46); 
but rather they are found in RelativityofLight.com, Chapters 7 and 29, and in a treatise which is currently being 
prepared. 
    Einstein applauded the contributions of Minkowski’s concept of Spacetime for his relativistic theories in 
Relativity (pp. 61 – 64).  However, Chapter 33 of RelativityofLight.com explains why Spacetime is completely 
artificial and empirically invalid. 
50 An exhaustive list of such failed confirmations is currently being prepared and explained.  When it is finished it 
will be published on RelativityofLight.com as Chapters 34 through 38. 
51 For a confirmation of this fact, see Einstein, Relativity, pp. 49 – 50. 
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Maxwell: 

Host: 

Maxwell: 

Well, by the time one read the last page of his 1905 Special Theory of Relativity, 
there is no doubt that Einstein had mathematically and theoretically changed most 
of classical physics. 

His mathematical theories were at first challenged by many scientists.  But because 
Einstein’s mathematics was generally consistent; because of his so-called physical 
confirmations; because Special Relativity is so easy and convenient for scientists to 
use; and because many scientists didn’t have any idea what Einstein was really 
talking about most of the scientific community finally accepted his theories around 
1919.53 

Actually, there are no experimental confirmations for Einstein’s Special Theory, nor 
can there be.  Why?  Because Special Relativity is just an elaborately contrived and 
meaningless mathematical theory which merely attempts to justify its own 
monumental false premise. 

Unfortunately, Special Relativity is now considered to be a fundamental law of 
physics.  Most of physics is now distorted by Special Relativity and General 
Relativity, including mechanics, gravity, rocket science, particle physics, quantum 
mechanics, electrodynamics, optics, cosmology, and now theology.54   

Why haven’t more scientists tried to demonstrate that Special Relativity is invalid 
and meaningless? 

Because it is also unfortunate that, despite its fundamental false premise, and 
despite all of its obvious flaws and invalid concepts, Special Relativity is now 
considered by the scientific community to be indisputable.  Currently, no major 
scientific magazine would even print an article that challenges or disputes Einstein’s 
theories. 

I can certainly understand why the scientific community wants to look the other 
way and declare Einstein’s Special Theory to be infallible or indisputable.  Just think 
of the mammoth modifications to physics textbooks, theories, experiments, etc., 
etc. that will now be necessary in order to remove all of the vestiges of Einstein’s 
invalid theories and distorted concepts from the world…let alone to replace them 
with correct theories, concepts and experiments. 

53 Dingle (1972), Science at the Crossroads. 
54 The Pope recently acknowledged that God created the expanding universe with a Big Bang.  But see 

“TheDayTheUniverseStoppedExpanding.com,” which conclusively demonstrates why Einstein’s finite spherical 

universe cannot be expanding, and why the Big Bang never happened. 
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How could the scientific community ever explain or justify the vast resources 
expended, the millions of human hours wasted, and the billions of dollars 
squandered on this invalid and meaningless theory? 

But, of course, it must be done…and as soon as possible.  These same problems 
occurred during the early 20th century, when the scientific community finally 
realized and admitted that the false hypothetical concept of ether was only a myth. 

Host: 
Well, I guess that ends our discussion and our debate for this evening.  We will have 
to leave it up to the viewers to judge for themselves which one of you is correct. 

Someday what we discussed here tonight may be discussed by high school and 
college students around the world.  When that day comes our viewers can tell their 
children and their grandchildren that they were among the first to really 
understand Einstein’s Special Theory of Relativity, and why it is either possibly valid 
or completely meaningless. 

As Edward R. Morrow used to say:  Good night, and good luck. 

_________ o _________ 

[Note:  If any of our viewers or readers have any questions that they would like to 
be answered about Einstein’s Special Theory of Relativity, please email them (along 
with any comments or suggestions) to:  contact@jmjct.org.] 
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Figure 1  Maxwell’s Law and Einstein’s Special Theory Compared

c
a transmitting light ray

THE MEDIUM OF A VACUUM

300,000 km/s

The instant that light is 
emitted in a vacuum it 
instantly transmits in all 
possible directions at 
velocity c.

Figure 1.1  Maxwell’s Law:  Light transmits through the medium of a 
vacuum at the constant transmission velocity of 300,000 km/s (c)
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Figure 1.2  Einstein’s Special Theory:  Einstein’s Mistaken Interpretation 
of Maxwell’s Law:  Light transmits relative to moving body of reference B 
at c - v, and relative to moving body of reference D at c + v.

300,000 km/s

c + v

c - v

c

c

c

c

c

c

c

c

c
c

c

c

c

light
source

A



 Figure 2  The Index of Refraction:  The Constant Speed at which a Certain Light Ray 
Transmits Through a Certain Medium

E. Diamond is very densely
filled with atomic particles

124,000 km/s 41%
diamond

D. Clear glass is quite densely
filled with atomic particles

197,000 km/s 66%
glass

C. Clear water is fairly densely
filled with atomic particles

226,000 km/s 75%
water

B. Clear air at sea level:
(contains a few atomic
particles)

299,700 km/s 99.9%
air

A. Perfect vacuum: contains
no atomic particles

c = 299,792 km/s 100%
vacuum*

Transparent mediums
and their density of
atomic particles

A light ray constantly transmitting
through a stationary medium

at a certain speed
(in km/s)

Percent of 
velocity c

(all numbers are approximate)

[*Note:  We will refer to the medium of a vacuum as stationary, because how can the nothingness of a perfect vacuum 
move?]



to and fro propagation

of light at velocity c light 
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reflecting
mirror

timer

v2

MEDIUM:  A Vacuum

Figure 3  Light Measured at Velocity c To and Fro on Two 
Different Reference Frames

This two way measurement of light will always result in velocity c in the medium of a vacuum. The 
distance/time interval of such propagation between the relatively stationary light source and the relatively 
stationary reflecting mirror always remains the same, regardless of the velocity or direction of motion of 
the material reference frame.

light ray
c

to and fro propagation

of light at velocity c

light source

reflecting
mirror

timer
MEDIUM:
Enclosed
Vacuum

A B

V1

AB

MEDIUM:
Enclosed
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3.2  Train moving at 200 km/hr

3.1  Rocket moving at 18,000 miles/hr



stationary rails

1. The velocity of the light ray relative to the ‘stationary’ rails was c (300,000 km/s).

2. The velocity of the light ray relative to train A moving away from the light ray at velocity v, had
mysteriously changed from c  to  c  - v, or less than 300,000 km/s.

3. The velocity of the light ray relative to train B moving toward the light ray at velocity v, had
mysteriously changed from c to  c + v, or  greater than 300,000 km/s.

4. For Einstein, this scenario was a paradox that contradicted Maxwell’s Law for the constant
velocity of light in a vacuum, because the velocity of the light ray  appeared to change;
therefore it was no longer a constant velocity of c.

Figure 4  The Mechanics Law of Computations of Velocities, and Einstein’s 
Mechanics Interpretations of Maxwell’s Law for the Velocity of Light

B. But, according to Einstein:

_

vtrain A train Bv
c - v c + v

_

THE MEDIUM OF A VACUUM

c
a ray of light transmitting at c
relative to the vacuum

v

A. The Mechanics Law of the Computation of Velocities:  When a man runs toward or away from a moving train, the
man’s and the train’s velocities are added or subtracted.



Figure 5  A Ray of Light and a Material Bullet Approaching a Non-Uniformly

SUN

B. A ray of sunlight transmitting at c for 8.3 minutes
toward a moving body

point of emission point of contact

arbitrarily moving roller coaster
also rotating on the Solar 
orbiting Earth

Moving Target

A. The flight of a material bullet over a long distance
during 5 seconds to a target

point of contact

constantly
accelerating &
rotating target

a

v v

If a bullet is fired at a linearly moving target, the type of motion of the 
linearly moving target during the flight of the bullet is irrelevant to the 
ultimate magnitude of relative velocity between the bullet and the 
target at the instant of contact.  The target may be moving uniformly, 
arbitrarily, with acceleration, or any other way during such flight. 
Ultimately, the only relevant facts are:  at what point on the moving 
target the bullet will strike, at what instant in time, and at what relative 
velocity.

The same is true with a ray of light approaching a moving body.  At 
the instant that the ray of light contacts the moving body, the light ray 
will either:  1) instantly be reflected at c in the direction of another 
object, regardless of the velocity of the reflecting object,  2) be 
absorbed and re-emitted, refracted or dispersed through a 
transparent or semi-transparent substance (such as air, water or 
glass) at a velocity less than c; and/or  3) end its existence as light 
and be absorbed by an opaque and non-reflective moving body.



Figure 6  The Concepts of a Body of Reference, Relative Measurements and 
Absolute Measurements

Figure 6A  Motions Relative to a Body of Reference

Aristotle believed that most things were absolute, so he might say that a post on the Earth is absolutely at rest in the universe, 
at an absolute place on the Earth’s surface. On the other hand, Einstein might say that the wagon moves a relative distance 
of A to B  at a relative velocity from the post (as his  body of reference), and in the relative direction from A to B. 

Figure 6B  The Absolute Measurements of Hypothetical Ether

The 19th century followers of Newtonian mechanics believed that a mythical absolutely stationary substance called ether 
was everywhere in the universe.  Therefore, they might say that there is an absolute place (A1) absolutely at rest in Newton’s 
absolute space from which the absolute motion (a velocity) of the Earth (from A1 to B1) can be measured in the absolute 
direction from A1 to B1, and over the absolute distance of A1 to B1.  The time interval that it takes for this absolute motion of 
the Earth from A1 to B1 is also called absolute time.

A B

Earth

A1

B1

A B

Newton’s absolute space

hypothetical ether Absolute direction
of the Earth’s 
absolute motion



50 km/h

10 km/h

A A

B B

motorway
WEST EAST
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20 km/h

D
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Parking Only

Figure 7  The Relative Velocities of Matter and a Light Ray Can Be Very Similar or Even Identical
Autos A, B and C are moving at a constant velocity relative to the surface of the Earth (the motorway) and relative to the 
stationary air.  Your Auto A is moving at a constant velocity of 50 kilometers per hour (km/h) relative to the Earth and relative 
to parked Auto D.  Auto A is also moving at a constant velocity of 40 km/h relative to Auto B in an easterly direction, and at a 
constant velocity of  70 km/h relative to Auto C moving in a westerly direction.  These comparisons of velocity are all called 
‘relative velocities.’  

Now imagine that your Auto A is ray of light L transmitting at the constant velocity of c (300,000 km/s) in an easterly direction 
through the medium of a vacuum.  At what velocity will L travel relative to each moving auto? Yes, the computation is identical. 
But these relative velocities of light are meaningless for physics.

c

v3

v1

v2

medium of stationary air or a vacuum

a light ray L transmitting
at constant velocity of c
through the medium of
a vacuum

L



Sun

v = 1,000 km/s

a light ray emitted from the Sun travels at velocity c (300,000 km/s)

X

c

THE MEDIUM OF A VACUUM

1.

Einstein concluded:  “When the hurled body [X] runs after the light at 1,000 kilometers per second, the ray of light advances against 
it by only 299,000 kilometers per second.”

2.

Einstein never realized that the computation:

300,000 km/s - 1,000 km/s = 299,000 km/s
was just a meaningless relative velocity of the light ray.  It did not change the 

constant transmission velocity of the light ray at c through the medium of the vacuum

Figure 8  Einstein’s 1917 Thought Experiment

 In early 1917, Einstein imagined a thought experiment where a ray of light was emitted from the stationary Sun at velocity c 
(300,000 km/s) in a certain direction.  Thereafter the Sun hurled a body of reference X after the light ray at 1,000 km/s.  Einstein 
then asked:  What is the velocity of the light ray in the judgment of the observer on the body of reference?



meter rod A

0 1 2 3 4 5 6 7 8 9 10 11

System S

time and space coordinates

Figure 9  Einstein’s Concepts of the Relativity of Time and Space (Distance)

1 meter

R                                 F

relative
motion

meter rod B

System S′

meter rod B

System S′

v

Coordinate Systems S and S′ are superimposed at the beginning of their respective systems 
of coordinates: their coordinates coincide, the hands of their clocks coincide at the 
‘simultaneous time’ of 3 o’clock, and their stationary rods are measured with rigid meter rods 
to be one meter long.  System S′ then moves inertially away from System S at velocity v.
The distant S′ observer then measures the coordinate time of the two clocks to be different 
by 15 coordinates, and she sees the second hand of the clock in System S to be slow by 5 
seconds, because it takes longer for the finite speed of light from clock S to reach her eyes 
than for the light from the nearby clock S′ to reach them. Thus, she interprets clock S to be 
running slow relative to clock S′. This describes Einstein’s concept of the Relativity of 
Simultaneity (Time), or Time Dilation.
When the distant S′ observer measures meter rod A in System S with coordinates, she cannot 
physically measure both ends simultaneously, so the coordinate measurement of rod A is 
different in length (i.e. shorter) than when it was measured with a rigid meter rod when it was 
stationary.  This describes Einstein’s concept of the Relativity of Distance, and/or his concept 
of Length Contraction, as well as his concept of the relativity of simultaneity (time).FN

12 13 14 15 16 17 18 19 20

F.N.  For much more detailed descriptions and explanations of these concepts, see RelativityofLight.com, 
Chapters 25, 26 and 28.



“Let us first realize that to measure the length of an object we must make a simultaneous 
determination of the coordinates of the ends of the object.  It does no good to measure the 
coordinate of one end of a moving object at one time and the coordinate of the other end at a 
different time.”  (Resnick, 1992, p. 480)

Figure 10  Simultaneous Measurement of Length and Time
Coordinates for Both Ends of a Rod

rod

v

Frame 1 Frame 2

A. An observer on a railway embankment physically measures the length of a rod
situated in a stationary railway carriage with a rigid meter stick to be L meters.

L meters

rod

B. To visually measure the length of a moving rod (L) with coordinates, the same
observer  must simultaneously determine the positions and times (coordinates)
of the rod’s rear end and its front end. If these coordinate determinations are not
simultaneous, the coordinate measurement will not be the true length of the rod.

Partial Source:  Resnick, 1992, p. 480



Figure 11  Coordinate Measurement of Length and Time Can 
Arbitrarily Depend upon the Measurer’s Choice, 
Interpretation and Mathematics

t = 0 t = 1

F = front (beginning end) of rod
R = rear end of rod
m = coordinate mark

If one arbitrarily chooses to mark (or 
measure) the F1 coordinate first at t=1, 
and then the R2 coordinate at t=0, one 
will  measure a coordinate contraction 
of the rod.  (see Figure 11A)

However, to remain consistent, Einstein 
would have had to use the same 
procedure with time, which would have 
produced a contraction of time.

One could then interpret this shorter 
distance interval to mean that time was 
speeding up on the rod, because there 
would be two ticks of the clock during a 
shorter interval. But this result would not 
have advanced Einstein’s agenda, 
because he needed an expansion of 
time which he could interpret as the 
slowing down of time.

Therefore, Einstein strategically chose 
to mark the R1 coordinate first at t=0, 
and then the F2 coordinate at t=1, which 
measured a coordinate expansion of 
the rod.**

Einstein could then interpret this longer 
distance interval to mean that time was 
slowing down on the rod, because there 
would be two ticks of the clock during a 
longer distance/time interval. (see 
Figure 11B)  This is what Einstein did. 
(see Einstein, Relativity, pp. 40 - 42)

** No problem, this theoretical expansion of the rod 
could be turned into a contraction by multiplication 
o f t h e L o r e n t z t r a n s f o r m a t i o n . ( s e e 
RelativityofLight.com, Chapter 28)  

observer

A.

B.

rod

rod
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m m

m m

t=0

t=0

t=1

t=1



x = x′ - vt
√1 - v2/c2

Figure 12  The Lorentz Transformation Algebraically Produces Length Contraction, 
Time Dilation, and the Increase of Mass and Energy Depending upon 
Relative Velocity
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Figure 13  The Inconsistency of Einstein’s Concepts of Length 
Contraction and Time Dilation
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Einstein’s curve A for magnitudes of Length Contraction are entirely different than his curve 
B for the magnitudes of Time Dilation.  They are not at all correlated, reciprocal, equivalent 
or symmetrical for the same body at the same relative velocity.  (see Resnick, 1968, p. 
65; RelativityofLight.com, Chapters 16, 27 and 28)

When a rod has a relative velocity of 70% of c it theoretically contracts 30%, but the time 
dilation on it is less than 1.5%.  When a rod has a relative velocity of 95% of c it contracts 
70%, but the time dilation on it is still only 3.2%.

These asymmetric and non-reciprocal mathematical kinematic results constitute major 
internal inconsistencies and contradictions for Einstein’s Special Theory.
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c ± V=               = cc + w
1+w/c

Figure 14  The Equation for Einstein’s Impossible Absolutely Constant Velocity of 
a Light Ray at c Relative to Everything in the Universe



Section 1 

INTRODUCTION & OVERVIEW 

During the 19th century, most scientists believed that an invisible material 

substance called “ether” existed and was absolutely stationary throughout all of space. 

In 1879, Scottish scientist James Clerk Maxwell (1831 – 1879) theorized that if two 

relatively stationary mirrors move in-tandem away from the “stationary ether,” then a 

light ray propagating to and fro between such mirrors will have an increasing distance 

and time interval to propagate in the direction of such motion in order to catch up to 

such moving mirrors. 

In 1881, Russian-American scientist Albert Michelson (1852 – 1931) decided to 

test Maxwell’s ether theory of light propagation.  He invented an apparatus in which 

one ray of light would propagate between two relatively stationary mirrors in the 

direction of the Earth’s solar orbital motion, and a different ray of light would propagate 

over the same distance in a direction perpendicular to the first light ray.  Michelson 

assumed that he would be able to detect the difference in the time of propagation 

between such light rays, because the light ray propagating in the direction of the Earth 

solar orbital motion relatively so the stationary ether would have a longer distance/time 

interval to propagate.   

Over a period of six months, Michelson pointed his apparatus in all different 

directions of the Earth’s solar orbital motion, but he never detected any difference in 

the time intervals for the two propagating light rays.  In 1887, Michelson decided to 

repeat his experiment with fellow American scientist Edward Morley (1838 – 1923), but 

xlix Michelson-Morley Paradox Solved



the results were the same.  They never detected any difference in light propagation time 

intervals.  This second set of “null results” became known as the “Michelson and Morley 

Paradox.”1 

Between 1889 and 1904 scientists George Fitzgerald and H. A. Lorentz 

independently theorized that on the Earth, Michelson’s apparatus must have physically 

contracted (shortened) just enough in the direction of the Earth’s motion to 

compensate for the expected difference in time intervals.  In 1917, Swiss-German 

mathematician Albert Einstein (1879 – 1955) agreed with them and with Maxwell’s 

ether theory, but he asserted that the contraction was not physical.  Rather, Einstein 

concluded that the contraction occurred as a result of the way the experiment was 

measured with coordinates.  Because there was no viable alternative solution at the 

time, the scientific community finally accepted Einstein’s contraction theory.  It became 

a major experimental confirmation for Einstein’s Special Theory of Relativity.2 

After years of research and analysis, the author has finally discovered the real 

theoretical, empirical and technical reasons for the Michelson & Morley 120-year-old 

paradox.  They have nothing to do with any contraction.  These real reasons will be 

described and explained in detail in Section 8 of this treatise.   

There are numerous empirical confirmations for such real reasons, and they will 

also be described and explained in Section 9.  In the last section of this treatise, the 

author will explain the many reasons why the existence of such real solutions is very 

1 The false assumption and computations that caused the M & M paradox are described and explained in 
Section 6. 

2 Section 7. 
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important for physics, even in the 21st century.
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Section 2 

THE FALSE HYPOTHESIS OF STATIONARY ETHER 

During the early 18th century, Isaac Newton (1643 – 1727) hypothesized that 

light was composed of particles or “corpuscles,” whereas Henri Descartes (1596 – 1650) 

and others had conjectured that light was formed of impulses or waves that travel 

through an invisible medium in space called “ether.”3  Newton’s particle theory of light 

prevailed for over a century, due largely to his great prestige.4  However, in 1801, 

English scientist Thomas Young (1773 – 1829) revived Descartes’ wave theory of light, 

and along with it came Descartes’ 1638 conjecture that light waves were supported in 

space by “ether.”5   

During the early 19th century, the scientific community was faced with a dilemma 

of sorts.  Water waves can be interpreted to be a disturbance of the material substance 

of water that forms and supports them.  Likewise, sound waves may be interpreted to 

be a disturbance of the material substance of air that forms and supports them.  If light 

waves are a disturbance of the medium through which they propagate, as was theorized 

by Maxwell and others, then how could this medium be empty space, which is nothing?6  

Because of this perceived necessity of a material medium for the formation, support 

3 Holton (1973), pp. 384, 386  [Note:  “Ether” was spelled “aether” during much of the 19th century, and 
before]. 
4 Ibid, p. 391. 
5 The concept of ether was first mentioned by the ancient Greeks in an attempt to explain the motions of 
the Earth and the other planets around the Sun  (Goldberg, pp. 46, 47).  Descartes’ ether hypothesis was 

also based on his abhorrence of a vacuum and his dislike of the concept of “action-at-a-distance” with no 

physical contact  (Maxwell’s Papers (c. 1878), Vol. II, Ether, p. 763).   
6 Goldberg, pp. 82 – 85.  Vestiges of this conceptual problem still exist.  For example, a vacuum is not 

considered to be a medium by many physicists. 
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and propagation of light waves, the scientists of the 19th century merely postulated the 

existence of luminiferous (light bearing) ether. 7 

Ether was thought to have many amazing properties.8  If ether is not affected by 

the celestial bodies moving through it, then it must be at rest in Newton’s absolute 

space.  Because it suited one of his early 19th century theories, Fresnel even postulated 

that the ether was stationary in space.9  A priori, ether had to be absolutely at rest, 

because otherwise Maxwell’s constant velocity of light at c might vary from place to 

place.10  Such were the fanciful speculations of 19th century scientists. 

Maxwell ardently believed in the concept of “ether” absolutely at rest in space, 

and his theories for the constant velocity of light at c  in a vacuum were assumed to be 

written with respect to this theoretically stationary substance.11   

The conventional wisdom of the latter part of the 19th century asserted that if a 

light experiment could be devised to measure the magnitude of the speed (v) of the 

7 Hoffmann (1983), p. 56.  That light waves could oscillate in empty space, without some material medium 
which also vibrates, forms and supports the light waves, seemed to be an unthinkable concept to 19th 

century scientists, even without any empirical evidence to substantiate this conviction.  For example, 

Heinrich Hertz once stated,  “Take electricity out of the world, and light vanishes; take the luminiferous 

ether out of the world, and electric and magnetic forces can no longer travel through space”  (Folsing, p. 

159). 
8 For example, it must fill all of space as far as astronomers and their telescopes can observe light.  It must 
be “capable of transmitting [light] energy”  (Maxwell’s Papers (c. 1878), Vol. II, Ether, p. 767).  It must be 
rigid, because it must support the extremely high frequency of light over great distances.  It must possess 
“elasticity similar to that of a solid body” (Ibid) in order to account for the phenomenon of polarization.  It 
must be enormously strong in order to transmit light waves for vast distances at the velocity of light.  It 
must be intangible (have no mass), because how else could the planets and the moon pass through it as if 
it were not even there  (Goldberg, p. 84, 85; Holton (1973), pp. 393 - 394).  If it had no mass, it would not 
be affected by gravity.  These hypothetical properties were “not shared by any known medium”  
(Bergmann, p. 27). 
9 Lorentz, 1921, p. 793. 
10 The Latin phrase “a priori” means “according to theory” or “by cause and effect”  (Webster’s 
Dictionary). 
11 Cropper, pp. 163 – 165; Purcell, p. 334.  Maxwell even believed that light was nothing more than a 
disturbance in the material ether. 
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Earth through the stationary ether in different directions relative to the velocity (c) of 

light, v/c, then the absolute speed and direction of the Earth through the stationary 

ether could be determined.12  A priori, this hypothetical experiment could also 

determine the velocity of light relative to the moving Earth and demonstrate the 

existence of stationary ether.   

During the 1870’s, numerous light experiments were devised to measure the 

absolute speed of the Earth through the ether.  But all of these first order (first 

approximation) experiments failed to detect any absolute speed of the Earth through 

the ether.13  Nevertheless, the scientific community remained collectively convinced 

that the hypothesis of a stationary material substance in Newton’s absolute space was 

a necessary and fundamental law of nature.14 

By 1879, the hypothesis of stationary ether was firmly entrenched in scientific 

dogma.15  The best way to demonstrate the existence of stationary ether was to 

somehow determine the absolute speed of the Earth relative to the stationary ether.  

But how?

12 Hoffmann (1983), pp. 56, 85, 86; Goldberg, p. 86.  The term “absolute” refers to any measurement 

made with respect to absolutely stationary ether. 
13  Hoffmann (1983), p. 86. 
14 Bergmann, p. 27.  In 1687, Newton conjectured that space was absolute, so that he could have 
something that his inertial motion could move relative to. 
15 It was not until the early 1920s that the scientific community finally began to realize that stationary 

ether actually did not exist.  In reality, it was just a man-made myth.   
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Section 3 

MAXWELL’S 1879 ETHER DISPLACEMENT THEORY OF LIGHT 

During early 1879, James Clerk Maxwell was pondering possible experimental 

methods to detect the absolute velocity of the Earth with respect to the stationary 

ether.  In March of 1879, Maxwell sent a letter to American astronomer D. P. Todd who 

had been assisting him in his endeavor.  Maxwell died a few months after sending this 

letter.16  The letter, described as “On a Possible Mode of Detecting a Motion of the Solar 

System Through the Luminiferous Ether” was later published by an associate of Mr. 

Todd in the British scientific journal, Nature.17   

In his letter Maxwell described a possible theoretical method to detect the 

absolute velocity of the Earth, based on the theoretical “effect of the earth’s motion on 

the there-and-back speed of light [from a light source to a mirror and back] as 

measured in the laboratory.”18  The relevant portion of Maxwell’s letter states as 

follows:   “[I]n the terrestrial methods of determining the velocity of light, the light comes 
back along the same path again, so that the velocity of the earth with respect to 
the ether would alter the time of the double passage by a quantity depending on 
the square of the ratio of the earth’s velocity to that of light [(v/c)2], and this is 
quite too small to be observed.”19 

The terrestrial method for measuring the velocity of light is illustrated in Figure 3.1A.  

The time for a light ray to propagate from mirror A to mirror B and back to A is 

measured by some form of a clock. 

16 Hoffmann (1983), p. 75. 
17  Nature (1880), Vol. XXI, pp. 314, 315. 
18 Hoffmann (1983), pp. 75-76. 
19 Maxwell (1880), Nature, Vol. XXI, p. 315. 
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Maxwell must have reasoned as follows:  if ether is absolutely stationary in 

space, and if the Earth is moving through space in its solar orbital path, then the Earth 

(and all light experiments on it) must be displacing from the stationary ether.  

Therefore, if the two mirrors are displacing in-tandem from stationary ether, a light ray 

propagating between such mirrors must have to propagate a greater distance and a 

greater time interval in order to catch up to such displacing mirrors in the direction of 

the Earth’s solar orbital motion (Figure 3.1B).  Maxwell also must have computed these 

false assumptions in a manner similar to that illustrated in Figures 3.1 and 3.2.  It is 

important to realize that Figures 3.1 and 3.2 both illustrate false ether assumptions by 

Maxwell. 

At this point one might ask the question,  “What was Maxwell’s greater time 

interval for the double passage of light on the moving Earth altering from?”  The answer 

is:  it was theoretically altering from the absolute theoretical time interval for the 

double passage of light, assuming that the Earth was at rest in the stationary ether  

(Figure 3.1A).  In other words, one false ether assumption (Figure 3.1B) was altering 

from another false ether assumption  (Figure 3.1A).   

The author’s above assumptions and interpretations were confirmed by H. A. 

Lorentz, who in 1895 interpreted Maxwell’s 1879 theory to mean that:  “The time 

required for a ray of light to travel from a point A to a point B and back to A [on the 

Earth’s surface] must vary when the two points together undergo a displacement…” 

with respect to the stationary ether.  Lorentz called this theoretical “in-tandem 
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displacement” of points A and B from stationary ether  “the Maxwell displacement”20  

Figure 3.2. This presents a more detailed illustration of what is theoretically occurring in 

Figure 3.1B.

20 Lorentz, 1895 [Dover, 1952, p. 3].  These theoretical displacements by Lorentz were also false 

assumptions. 
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Section 4 

MICHELSON’S 1881 ETHER BASED LIGHT EXPERIMENT 

When Russian-American scientist Albert Michelson (1852-1931) read Maxwell’s 

letter in the scientific journal Nature, he must have made the same mathematical 

calculations that Maxwell made21  (Figure 3.2).  Thus, Michelson asserted that this 

miniscule theoretical difference of time interval, if it actually existed, could easily be 

detected and measured by an interference of light method.22  Acting upon his 

intuition, Michelson in 1881 created an interference of light experiment to test for 

Maxwell’s theoretical time interval variation, by attempting to detect and measure the 

solar orbital velocity of the Earth (30 km/s) with respect to the stationary ether.23     

Michelson assumed that “the actual distance that light travels in the [absolute 

direction of the Earth’s solar orbital motion in his experiment] is greater than in the 

[direction perpendicular to such motion].”24  Michelson further assumed that light 

which propagated from Earth perpendicularly to the absolute direction of the Earth’s 

absolute solar orbital motion “would be entirely unaffected” by such motion.25  In 

Michelson’s own words: 

“Assuming then that the ether is at rest, the earth moving through it, the time 
required for light to pass from one point to another on the earth’s surface, 
would depend on the direction in which it [light] travels.” 26  

21 Hoffmann (1983), p. 75. 
22 Michelson (1881), pp. 120 – 121; Hoffmann (1983), p. 76. 
23 Michelson (1881), p 120.  Contrary to Galileo’s assertions in 1632, Michelson believed that the inertial 
“motion of the earth in space can be made perceptible in terrestrial experiments”  (Einstein, Relativity, 

pp. 57 – 58; French, p. 50). 
24 Michelson (1881), p. 121. 
25 Ibid. 
26 Ibid.  This was a somewhat different theoretical reason for a time interval difference than Maxwell’s 
theoretical reason.  Some authorities state that Michelson was expecting an “ether wind effect” in the 
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Michelson then concluded that if it were possible to measure the time T required 

for light propagating at velocity c to pass from one point to another in “the direction of 

the earth’s motion [less the] time [T1] required for it to pass in the opposite 

[perpendicular] direction, [then] we could find v the velocity of the earth’s motion 

through the ether.” 27  Because prior light experiments to the first order of 

approximation v/c (one part in ten thousand), had failed to detect any motion of the 

Earth with regard to the ether,28 Michelson decided to increase the sensitivity and 

precision of the measurement to an approximation of the second order:  v2/c2 (one part 

in one hundred million) as Maxwell had suggested in his 1879 letter.29   

In 1881, Michelson built a very sensitive apparatus (an “interferometer”) with a 

50% reflective glass mirror (a “beam splitter”) that would split a light ray into two equal 

parts, called light “pencils”  (Figure 4.1).  Light pencil one would propagate to and fro 

(between the beam splitter BS and mirror M1 on the apparatus) parallel (or longitudinal) 

to the assumed direction of the Earth’s absolute solar orbital motion.  Light pencil two 

would propagate to and fro in the direction of mirror M2, which was perpendicular (or 

transverse) to the Earth’s solar orbital motion.  The mirrors could be rotated so that 

they would point in different directions. 

direction of the Earth’s motion (Gamow (1948), pp. 92 – 95; Goldberg, pp. 433 – 438).  Theoretically, an 
“ether wind” was the same wind sensation that a woman on the bow of a fast moving ship feels “even 
though the weather may be perfectly calm”  (Gamow (1948), p. 92). 
27 Ibid.  The magnitude of this miniscule theoretical time interval difference (T – T1) was equal to about 
1,000,000,000,000,000th (one quadrillionth) of a second  (Hoffman (1983), p. 76; Wolfson, p. 72). 
28 “By a first-order experiment, we mean one that is refined enough to detect magnitudes of the order of 
v  /c  where v  is the velocity of the earth through the stagnant ether and c  is the velocity of light”  (D’Abro 
(1950), p. 132). 

29 Goldberg, p. 90; Hoffmann (1983), p. 76; Halliday, pp. 960, 961. 
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Very importantly, using a micrometer screw, Michelson adjusted the distance of 

mirror M1 so that the light waves of light pencil one were slightly out-of-phase with the 

light waves of light pencil two.30  This adjustment of distance caused the two light 

pencils to slightly change their relative wave phase positions by the time they 

propagated to and fro and joined again at the beam splitter  (Figure 4.2B).  As a result, 

Michelson was able to create and observe an interference fringe pattern through the 

telescope31  (Figure 4.3C).   

When Michelson’s apparatus was then rotated through 90°, the directions of the 

two light pencils were also rotated 90°.  As a result, Michelson assumed that first pencil 

1 and then pencil 2 would take longer to propagate (between their respective mirrors) 

in the direction of the Earth’s solar orbital motion.  As a result of this rotation, 

Michelson also expected that the relative position of such out-of-phase light wave 

would change and that this would cause the interference fringe to shift about 1/10th of 

a light wave.32  Theoretically, this shift of the interference fringe (compare Figure 4.3D-1 

to Figure 4.3D-2) would indicate the difference in time interval between T and T1 in the 

apparatus.  In turn, Michelson assumed that such time interval difference would 

indicate the magnitude of the absolute solar orbital velocity of the Earth through the 

stationary ether.  

Michelson then repeatedly pointed and rotated his 1881 apparatus in all possible 

30 Michelson (1881), pp. 122 – 123. 
31 Michelson’s above described adjustment of distance of mirror M1 and the illustration of the relative 
positions of such out-of-phase waves will become critical for our later explanation of Michelson’s null 
result paradox. 
32 Ibid, pp. 122, 125. 
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directions of the Earth over several periods of time as the Earth orbited the Sun.  

However, the result of this experiment was only a very nominal shift of the interference 

fringe when the pencils of light were pointed in any different direction.33 The observed 

nominal fringe shift averaged only about 2% of that which Michelson expected, and he 

attributed these nominal fringe shifts to observational error.34 

Michelson concluded that his experiment had produced a null result.35  Why had 

not Michelson’s 1881 experiment produced a fringe shift that would have indicated a 

difference in the time interval of propagation for light rays in different absolute 

directions of the Earth’s solar orbital motion through the ether?  What could be the 

reason for this paradoxical null result?  Both Michelson and the scientific community 

were completely baffled.

33 A priori a different time interval should also have been observed as a fringe shift when either light 
pencil was pointed in the direction opposite to the direction of the Earth’s solar orbital motion.  But 

Michelson observed no fringe shift in such opposite direction either  (RelativityofLight.com, Figure 9.8).   
34 Michelson (1881), pp. 127, 128.  In effect, the result of the experiment was that T - T1 = 0.   
35 Michelson also concluded from this null result that,  “the hypothesis of a stationary ether…is 
erroneous…This conclusion directly contradicts [the hypothesis]…that the earth moves through the ether, 

the latter remaining at rest”  (Michelson (1881), p. 128).  Instead, Michelson believed (as did many other 

scientists) that the ether must have been dragged along with the moving Earth. 
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Section 5 

MICHELSON AND MORLEY’S 1887 ETHER BASED LIGHT EXPERIMENT 

Because of the numerous theoretical and technical problems that Michelson had 

encountered during his 1881 experiment,36 he decided to repeat the experiment in 1887 

with fellow American scientist Edward Morley (1838-1923).  As in the 1881 experiment, 

Michelson and Morley (M & M) assumed that an in-tandem physical displacement of the 

light source and the longitudinal mirror would occur relative to the propagating light 

pencils, because of the known solar orbital motion of the Earth at 30 km/s  (Figures 3.1 

and 3.2).  M & M further assumed that this displacement would increase the distance 

interval and the time interval for the light ray to propagate in the absolute direction of 

such solar orbital motion, from the beam splitter to the longitudinal mirror and back to 

the beam splitter, and that such increased time interval should be detectable as a fringe 

shift by their interferometer. 

In 1887, the design of Michelson’s apparatus was improved, and the path that 

each pencil of light would propagate in each perpendicular direction was increased 

eleven fold to about twenty-two meters (to and fro).37  The most significant theoretical 

modification that Michelson made for his 1887 experiment was to change his hypothesis 

concerning the path of the light pencil that was perpendicular (or transverse) to the 

solar orbital motion of the Earth.  In this regard, Michelson stated that in 1881, “[T]he 

36 These problems included vibrations (i.e. the location of the apparatus was near busy roads), difficulties 
in rotating the apparatus, variations in temperature, and the minimal distance (about 2 meters) that each 

pencil of light would propagate along each arm of the apparatus  (M & M (1887), pp. 336-338). 
37 M & M (1887), pp. 337, 341.  During this second experiment, only the solar orbital velocity of the Earth 
was again considered, because Michelson & Morley acknowledged that “little is known [of] the motion of 

the solar system” relative to the motion of the other celestial bodies  (Ibid, p. 341). 
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effect of the motion of the earth through the ether on the path of the ray at right angles 

[transverse] to this motion was overlooked.” In other words, in 1881 Michelson forgot 

that the transverse reflecting mirror (mirror M2 in Figure 5.1) should also theoretically 

displace in the absolute direction of the Earth’s solar orbital motion.38  

Michelson then asserted that the paths of the two light pencils would only be 

perpendicular to each other if his apparatus was at rest in the ether.39  According to 

Michelson, when the apparatus moves through the ether in the direction of the Earth’s 

solar orbital motion, the to and fro path of the transverse light pencil would be at an 

angle relative to the longitudinal light pencil, which angle would be in the direction of 

such solar orbital motion40  (Figure 5.1).  Michelson then concluded that, because this 

angle would increase the time interval which the transverse light pencil would have to 

propagate, the difference between T and T1 would actually be only 40% of the 

magnitude which he had assumed in his 1881 experiment.  This new magnitude of time 

interval difference would only be about 0.04 of a wave, instead of the 0.10 of a wave 

that Michelson assumed in 1881.41 

Michelson’s new hypothesis was, of course, yet another major false ether 

assumption, for the following reasons.  We now know that the particles (vis. photons) 

that comprise a light ray do not have mass42 and therefore the light ray is not subject to 

the lateral inertial motion of its material light source (the Earth).  Yet, this lateral inertial 

38 Ibid, p. 334. 
39 M & M (1887), p. 335. 
40 Ibid, pp. 335 – 336. 
41 Ibid, pp. 335, 336. 
42 Sobel, pp. 206 – 207. 
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motion would be necessary to create the angled path of light propagation envisioned by 

Michelson.  In reality, the path of the transverse light pencil would always propagate 

perpendicularly to the longitudinal light pencil and rectilinearly toward the transverse 

reflecting mirror (M2).  It would then reflect back toward the beam splitter in a 

perpendicular and rectilinear path43  (Figure 5.2A). 

Very importantly, just before the 1887 experiment began, M & M adjusted the 

micrometer “screw altering the length of [the] path” for one light pencil to propagate.44  

As in the 1881 experiment, this slight adjustment of distance caused two slightly out-of-

phase light pencils to result in an interference fringe pattern45  (Figures 4.2 and 4.3C).  

This seemingly insignificant change of distance for one light pencil to propagate to and 

fro will be exceedingly important for our analysis and explanation of one or more of the 

real reasons for Michelson’s null results. 

M & M then pointed their new much more precise apparatus in all possible 

directions of the Earth over a six-month period hoping to detect some fringe shift (time 

interval difference) in some direction.  But at the end of the day, the outcome of the M 

& M experiment in 1887 was substantially the same as Michelson’s 1881 experiment.  

Again, only a very nominal shift of the interference fringes was observed,46 and basically 

the 1887 experiment was considered to be yet another null result with the same 

43 Theoretically, if the transverse mirror was small enough and/or if the longitudinal speed of the 
apparatus was fast enough, the transverse light pencil might miss the theoretically displacing transverse 
mirror completely and continue to propagate rectilinearly into space (Figure 5.2B), or it might miss the 
beam splitter upon its return path.  In either impossible hypothetical case, Michelson would see no 
interference fringe at all. 
44 M & M (1887), p. 339. 
45 Ibid. 
46 Ibid, pp. 340, 341. 
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conclusions as the 1881 experiment.47 

Why had not the absolute orbital velocity of the Earth and the theoretical 

displacement of Michelson’s mirrors relative to the propagating light ray, produced the 

expected fringe shift and time interval difference?  How could light propagate at c over 

two theoretically different distances (longitudinal and transverse) during the same time 

interval?  Did this mean that the transmission velocity of light changed in different 

directions of motion?  Did it mean that the concepts of ether and stationary ether at 

rest in space were invalid?  Did it mean that Michelson’s interference fringe shift 

experiments and the assumptions that they were based upon were at fault?  Did it mean 

that Maxwell’s law for the constant transmission velocity of light at c needed to be 

revised?48  What could be the answers to these riddles?  These were some of the 

mystifying questions that faced the scientific community after 1887.

47 Ibid.  The observed nominal fringe shift again averaged only about 2% of that which was expected.  M & 
M again attributed these nominal fringe shifts to observational error  (M & M, 1887, pp. 340, 341). 
48 Einstein, Relativity, p. 23. 
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Section 6 

THE FALSE ASSUMPTIONS AND COMPUTATIONS  
THAT CAUSED THE MICHELSON AND MORLEY PARADOX 

Just like everyone else, the author was initially mystified by the absolute paradox 

that was perceived and inferred from Michelson’s so-called null results.  Only after years 

of painstaking research, analysis, inductive reasoning, and many dead ends, did he 

finally realize and understand the real reasons and solutions for this monumental 

mystery of physics. 

The M & M paradox did not just occur by coincidence.  It was created over a long 

period of time by numerous scientists who engaged in a multitude of illogical, incorrect 

and absurd considerations.  They include the false hypothesis of ether, Maxwell’s 1879 

ether displacement theory of light, numerous other ad hoc assumptions, false premises 

and bizarre theories, the false analysis of Michelson’s experiments, absurd 

mathematical computations, and impossible expectations. 

These false and unscientific considerations finally resulted in the ridiculous and 

unnecessary paradox:  how could a light ray propagate over a greater distance and time 

interval in one absolute direction of the Earth’s absolute motion through space, yet the 

difference in time intervals of light propagation in two different perpendicular directions 

of the Earth’s motion could not be detected? 

One fundamental reason why the scientific community was so confused by the 

reality of the M & M experiment, and was so unwilling to accept its empirical results, 

was their unshakable belief in “stationary ether.”  They had unscientifically convinced 

themselves that this mythical material substance of “ether” actually existed, and that it 
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was absolutely “at rest” in all of space (like a fixed stake in space).  They further believed 

that all positions, distances, time intervals, motions, velocities, propagations, and 

directions could be described, measured, and computed in “absolute” terms (not 

relative terms) with respect to stationary ether, as if stationary ether was a fixed 

reference frame in space.  Their minds were completely closed to any other possibilities. 

Most of the other false assumptions, incorrect computations, and unrealistic 

expectations with regard to the M & M experiment, followed from this one fundamental 

false premise.  We shall now briefly describe and explain the fallacies of these absurd 

computations, false assumptions, impossible expectations and other unscientific 

considerations. 

When one describes, measures and/or computes the artificial magnitude of any 

physical phenomenon from an absolutely stationary place, it becomes an impossible 

absolute magnitude.  Thus, the scientific community assumed that the absolute motion 

and the absolute direction of motion of the Earth with respect to the stationary ether 

produced one (and only one) absolute velocity of 30 km/s for the Earth:  its solar orbital 

velocity relative to the Sun.49  All of the other countless different velocities of the Earth 

relative to other co-moving planets, stars, and other celestial objects in the universe 

were completely ignored in their artificial theories, assumptions and computations.  

These faulty ideas made specific displacements of mirrors, specific contractions of 

matter, specific impossible propagations of light, etc., with respect to stationary ether, 

49 Actually, every moving body in the universe has an infinite number of different relative velocities with 

respect to all of the other moving bodies in the universe. 

lxvii Michelson-Morley Paradox Solved



appear to be possible, reasonable, and consistent. 

For these reasons, the scientific community falsely assumed that the mirrors in 

Michelson’s apparatus could and should displace from stationary ether and from each 

light pencil in Michelson’s apparatus, a certain absolute distance because of the 

absolute solar orbital velocity of the Earth at 30 km/s moving away from the stationary 

ether.50  Because of this theoretical and mathematical absolute magnitude of 

displacement from stationary ether, they also falsely assumed that a light ray emitted at 

the absolute position of stationary ether should have an increasing distance and time 

interval in order to catch up to such displacing mirrors.   

When the scientific community computed all of these false absolute assumptions 

their artificial absolute results appeared to be correct  (Figure 3.2).  On the other hand, 

if they had used the relative velocities of the Earth with respect to the Andromeda 

galaxy at 310 km/s (or any other relative velocity of the Earth) for their computations, 

such realistic results would have produced chaos.  Their quest for absolute certainty was 

an impossible dream.  Similar artificial results occurred when the transverse light pencils 

were falsely assumed to take an angled path toward the displacing transverse mirror  ( 

Figure 6.1). 

These spurious results, and the fact that Michelson’s experiments failed to 

detect the Earth’s solar orbital velocity of 30 km/s, lead to another paradox for 

50 Please go to RelativityofLight.com, Chapter 10B, to further understand just how unreasonable these 
misassumptions really were.  What physical process could cause the relatively stationary light source and 

mirrors in Michelson’s apparatus to physically displace in tandem from the emitted light ray?  The obvious 

answer is:  none. 
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Michelson’s experiments:  if there are an infinite number of other velocities of the Earth 

relative to other planets, moons, stars, galaxies, comets, etc., why didn’t Michelson’s 

experiments detect any of these other relative velocities?  One relative velocity is just as 

real as any other relative velocity.  The answers to this new paradox will also be 

described and explained in Sections 8 and 9. 

The scientific community also falsely assumed that they could compare the 

theoretically greater distance and time interval which a light ray must propagate in the 

absolute direction of the Earth’s solar orbital motion through space (Figures 3.1B, 3.2B 

and 3.2C), with respect to:  1) the theoretical distance/time interval that light must 

propagate assuming that the Earth was at rest in stationary ether (Figure 3.1A); and/or 

to  2) the theoretical distance/time interval that light must propagate across stationary 

ether in the direction perpendicular to the Earth’s absolute motion51  (Figure 3.2A). 

As an alternative to the above theories, the scientific community rationalized 

that if the Earth was moving through the stationary ether, that this should cause an 

“ether wind” effect which was similar to the sensation when a woman is standing at the 

bow of a fast-moving ship sailing through still air (i.e. she feels a wind in her face).  

Based on this dubious effect, they reasoned that the ether wind would decrease the 

velocity of the propagating light pencils through the ether in the direction of the Earth’s 

absolute solar orbital motion and therefore such light pencils would take a longer time 

51 The empirical analogy for this last rationalization was the fact that it takes longer for a boat on Earth to 

travel a certain distance with and against the current of a river, than it does for the same boat to travel 

the same distance across the current  (Gamow (1948), pp. 92 - 96).   
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interval (than normal) to catch up to the displacing mirrors.52  To add to the confusion of 

the scientific community, these theoretical misassumptions, rationalizations and faulty 

computations were often comingled and intertwined with each other.53 

Michelson’s experiments themselves were also incorrectly analyzed.  For 

example, we have already described Michelson and Morley’s misanalysis that the 

transverse light pencil must propagate in an angular path with respect to the displacing 

transverse mirror, because theoretically it too must be displacing from the transverse 

light pencil.  And we have also previously described why empirically this cannot occur. 

This leads us to another misassumption which resulted from a faulty analysis of 

the M & M experiment.  It was misassumed by everyone that both arms of Michelson’s 

apparatus must have the same finite distance from the light source.  However, in 1932, 

the Kennedy-Thorndike experiment dispelled this false assumption.  In the Kennedy-

Thorndike experiment one arm of the apparatus was intentionally constructed much 

shorter than the other arm  (Figure 7.1).  Nevertheless, the result of this experiment was 

the same as the Michelson and Morley experiment:  another null result, and another 

paradox.  In Section 8 we shall also describe and explain the reason for this paradoxical 

result, and such explanation will become one of the major solutions for the Michelson 

and Morley paradox. 

52 Gamow (1948), pp. 92 – 96.  How reasonable or scientific were these rationalizations and analogies? 53 

The reader should realize that it is very difficult for the author to reasonably describe and explain totally 

unreasonable, ridiculous and false ideas in an understandable manner. 
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Section 7 

THE INCORRECT “SO-CALLED SOLUTIONS”  
FOR THE MICHELSON AND MORLEY PARADOX. 

The empirical null results of Michelson’s experiments implied that the light 

source and longitudinal mirror rigidly attached to the Earth had not physically displaced 

in-tandem away from the ray of light (propagating within the same apparatus), contrary 

to the assertion of such displacement in Maxwell’s 1879 letter.  But how could this be?  

The Earth’s orbital velocity around the Sun was obvious and intuitive and everyone 

believed that stationary ether existed, so everyone assumed that the in-tandem 

displacement of the light source and longitudinal mirror from the stationary ether and 

the propagating light ray must also exist.   

Everyone also assumed that this theoretical displacement would increase the 

distance interval and the time interval that the light ray would have to propagate 

relative to the displacing light source and the displacing longitudinal mirror in the 

direction of the Earth’s motion.  In fact, all of these assumptions had been 

mathematically confirmed by computations  (Figures 3.2 and 6.1).  Must not there be 

some plausible explanation for these mysterious paradoxes?  For many frustrated and 

bewildered scientists, any explanation might do. 

The first attempted explanation for Michelson’s so-called null results was that 

the normally stationary ether was completely dragged along with the moving Earth at its 

surface, and therefore the velocity of the Earth’s surface relative to the dragged along 

ether was zero.  In other words, the Earth and the dragged along ether were relatively 

at 
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rest, so that Michelson’s apparatus and mirrors could not displace from the dragged 

along ether.  But this artificial theory, first suggested by English physicist George Stokes 

in 1845, was soon totally discredited by experiments, calculations and logic.54   

During the two-year period after the M & M experiment was published, many 

other artificial solutions were advanced, but none was accepted.  Then, in May 1889, 

Irish physicist George F. Fitzgerald (1851-1901), in an attempt to defend the existence of 

ether as a stationary reference frame in space, proposed a radical explanation for 

Michelson and Morley’s paradoxical null results in a letter to the editors of Science 

Newspaper.  Fitzgerald wrote, 

“I have read with much interest Messrs. Michelson and Morley’s wonderfully 
delicate experiment... 

“I would suggest that almost the only hypothesis that can reconcile this [null 
result] is that the length of material bodies changes [contracts], according as 
they are moving through the ether or across it, by an amount depending on 
the square of the ratio of their velocity to that of light.”55   

In effect, Fitzgerald hypothesized that if the diameter of the Earth physically 

“contracts” or becomes shorter in the direction of its absolute motion through the 

stationary ether, then every observer sharing the same motion of the shortened Earth 

(including Michelson, Morley, and the longitudinal arm of their apparatus) would also 

proportionally physically contract.56  According to Fitzgerald, these physical contractions 

54 Hoffmann, 1983, p. 81.  Also, we now know that this explanation could not be correct, because we now 
know that there is no ether. 
55 Fitzgerald, Science Newspaper, Vol. XIII, No. 328, 1889, p. 390.  Fitzgerald, like most every other 
scientist since 1887, believed in Maxwell’s 1879 theory, and that the light ray in the M & M experiment 

had propagated over a greater distance/time interval in the direction of the Earth’s solar orbital motion. 
56Born, pp. 219, 220.  A priori, the contraction could not be measured by the observers themselves, 

because their measuring rods would also shrink in the same proportion as the longitudinal arm of 
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of distance would in turn proportionally reduce the time interval which light had to 

propagate at its transmission velocity of c to and fro along the linearly contracted 

longitudinal arm of the apparatus, in the direction of the Earth’s solar orbital velocity  

(Figure 6.1).  The magnitude of this specific hypothetical contraction would have to be 

just enough to mathematically compensate for the “undetected time interval” in 

Michelson’s experiments.57  From all of these hypotheses, one might conclude:  what 

an amazing coincidence! 

Several years later, in 1895, Dutch scientist H. A. Lorentz (1853–1928) also 

devised an ad hoc contraction hypothesis similar to Fitzgerald’s, which he also hoped 

would theoretically save the concept of stationary ether.  In his 1895 treatise, entitled 

“Michelson’s Interference Experiment,” Lorentz conjectured as follows:   

“If we assume the arm which lies in the direction of the Earth’s motion to be 
shorter than the other by ½Lv2/c2…then the result of the Michelson experiment 
is explained completely.”58  

“The shortening of the one diameter of the Earth would amount to about 6.5 
cm.59 The length of a meter rod would change, when moved from one principal
position into the other, by about 1/200 micron.60…Revolving the apparatus we
should perceive no displacement of the fringes.”61

One might ask:  how did Lorentz explain the physical method by which each 

rotating arm became shorter than the other in the direction of the Earth’s solar orbital 

Michelson’s apparatus, as would everything else on Earth  (Lorentz, 1895 [Dover, 1952, p. 6]; D’Abro, 
1950, p. 132). 
57 Einstein (1917a), Relativity, p. 59.   
58Lorentz, 1895 [Dover, 1952, p. 5]. 
59 Lorentz’s theory asserts that as the Earth daily rotates 90º on its axis, the side in the direction of its 
solar orbital motion continually contracts, and thereafter expands.   
60 “One could hardly hope for success in trying to perceive such small quantities except by means of an 
interference method”  (Lorentz, 1895 [Dover, 1952, p. 6]). 
61 Ibid, p. 6.  Thus, for Lorentz, this hypothetical contraction solved the paradox of the null results. 
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motion?  Lorentz conjectured, 

“One would have to imagine that the motion of a solid body…through the resting 
ether exerts upon the dimensions of that body an influence which varies 
according to the orientation of the body with respect to the direction of 
motion.”62  

But, as Born points out:  “The contraction hypothesis seems…almost absurd—because 

the contraction is not a consequence of any forces but appears only as a companion 

circumstance to motion.”63 

Folsing described Lorentz’s theory as follows,  “In the artificial and contrived 

Lorentzian hypothesis, contraction had been invented solely for the interpretation of 

the Michelson experiment…”  (Folsing, p. 219).  Arthur Miller described Lorentz’s 

hypothesis of the contraction of matter based on velocity as “clearly a physics of 

desperation”  (Miller, p. 28).   

In his 1917 book, Relativity, Einstein described and agreed with Maxwell’s 1879 

theory that light must propagate a greater distance/time interval in the direction of the 

Earth’s motion relative to the stationary ether.  Einstein also summarized and confirmed 

Michelson’s false hypotheses, and described the resulting paradox, as follows: 

“Imagine two mirrors so arranged on a rigid body that the reflecting surfaces 
face each other.  A ray of light requires a perfectly definite time T to pass from 
one mirror to the other and back again, if the whole system be at rest with 
respect to the aether.  It is found by calculation, however, that a slightly different 
time T´ is required for this process, if the body, together with the mirrors, be 
moving relatively to the aether.  And yet another point: it is shown by calculation 
that for a given velocity v with reference to the aether, this time T´ is different 
when the body is moving perpendicularly to the planes of the mirrors from that 

62 Lorentz, 1895 [Dover, 1952, p. 5]. 
63 Born, p. 220.  Lorentz never stated a viable theory for what physically caused his hypothetical 
contraction and as Einstein later pointed out,  “[T]his key hypothesis, …is not justifiable by any 

electrodynamical facts…”  (Einstein, Relativity, p. 57).   
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resulting when the motion is parallel to these planes.64  Although the estimated 
difference between these two times is exceedingly small, Michelson and Morley 
performed an experiment involving interference in which this difference should 
have been clearly detectable.  But the experiment gave a negative result – a fact 
very perplexing to physicists.65 

After Einstein described Michelson’s paradoxical null result, he went on to 

conjecture that: 

“Lorentz and Fitzgerald rescued the [ether] theory66 from this difficulty 
[Michelson’s paradoxical null results] by assuming that the motion of the body 
relative to the aether produces a contraction being just sufficient to 
compensate for the difference in time…[T]his solution of the difficulty was the 
right one.”67  
Einstein’s somewhat different “solution” for the M & M paradox asserted that 

there was a specific contraction of Michelson’s apparatus in the direction of motion, but 

that such contraction was only caused by the method of coordinate measurement 

which Michelson employed.68  Thus, Einstein theorized that: 

“[F]or a co-ordinate system moving with the earth the mirror system of 
Michelson and Morley is not shortened, but it is shortened for a co-ordinate 
system which is at rest relatively to the sun.”69 

This assertion by Einstein also ignores the fact that Michelson was not measuring 

anything with coordinates.  On the contrary, Michelson was only attempting to detect a 

change in the relative positions of two out-of-phase light waves (a fringe shift)  (Figure 

64 Figures 3.2 and 6.1 for these ether calculations mentioned by Einstein. 
65 Einstein, Relativity, pp. 58 – 59.  This paragraph demonstrates that (even in 1917) Einstein was agreeing 
with some of the same false ether assumptions as the rest of the scientific community. 
66 Lorentz and Fitzgerald were attempting to save the ether theory with their contraction concepts, 
whereas Einstein was attempting to save “Maxwell’s equations for the constant velocity of light at c  ” with 

his somewhat different “coordinate measurement of contraction” concept.  
67 Einstein, Relativity, p. 59. 
68 Einstein, Relativity, pp. 59 – 60. 
69 Einstein, Relativity, p. 60.  This so-called solution is nothing more than Einstein’s ad hoc concepts of the 
“relativity of length” and “length contraction” which he asserted in his 1905 treatise on Special Relativity 

and his 1917 book entitled, Relativity  (Einstein (1905d), pp. 43 – 45, 49 – 50; Einstein (1917), Relativity, 

pp. 32 – 33, 40 – 41). 
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4.2). 

All of these specific magnitudes of contraction assumed by Fitzgerald, Lorentz 

and Einstein led to yet another paradox.  Since the Earth has an uncountable number of 

relative velocities with respect to an infinite number of other moving celestial bodies, 

why didn’t the Earth and Michelson’s apparatus contract an infinite number of different 

magnitudes in an infinite number of directions of relative motion, all at the same time?  

Why shouldn’t all of these other specific magnitudes also be measured, calculated and 

explained? 

All of these contraction ideas were completely ad hoc and meaningless.  

Fitzgerald’s and Lorentz’s physical contraction ideas cannot be correct, inter alia 

because they depend upon the existence of ether, the validity of Maxwell’s 1879 ether 

theory, and Michelson’s paradox which also depends upon the existence of ether.  But 

we now know that ether does not exist, so none of such ether based contraction 

concepts can be valid.  For the same reason, Einstein’s above conclusions that 

Michelson should have detected a time interval difference with respect to the ether, 

and that a contraction solution for this ether based paradox is the right one, also cannot 

be correct. 

Likewise, Einstein’s contraction “solution,” which was based on his coordinate 

method of measurement of the contraction, cannot be correct.  Michelson was 

attempting to detect a specific physical time difference, and therefore only a specific 

physical contraction would explain his null result.  But Einstein’s contraction idea was 

not physical; it was only the mathematical illusion of a contraction by different 
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observers, based on an irrelevant type of measurement:  coordinates.70  As Resnick 

states with Einstein’s contraction “no actual shrinkage is implied, [there is] merely 

a difference in measured results”71  As Born also pointed out, 

“[Einstein’s] contraction is only a consequence of our way of regarding things 
and is not a change of physical reality…a rod in Einstein’s theory has various 
lengths according to the point of view of the observer.”72 

Similarly, none of the above contraction ideas could be correct, because they 

were all assuming that only one specific velocity of the Earth in one specific direction 

produced only one specific contraction.  Whereas, the Earth has an infinite number of 

relative velocities in an infinite number of specific directions.  According to their 

theories, this should produce an infinite number of different specific contractions for 

the same material bodies.   

Another major problem with any contraction solution for the Michelson & 

Morley null results occurred in 1932 with the empirical Kennedy-Thorndike 

experiment.73  The Kennedy-Thorndike experiment was quite similar to the 1887 

Michelson & Morley experiment, but with two major physical differences.  First and 

foremost, the interferometer was intentionally constructed with two arms of very 

different lengths.  In other words, one arm was intentionally shortened or contracted by 

about 16 cm relative to the other arm.  Secondly, the interferometer did not physically 

rotate, so any fringe shift could only occur as a result of the daily rotational motion or 

70 Resnick (1992), Physics, pp. 480 – 481. 
71 Resnick (1992), p. 472. 
72 Born, pp. 254 – 255; also Goldberg, pp. 126 – 130. 
73 R. Kennedy and E. Thorndike, Experimental Establishment of the Relativity of Time [Physical Review 
(1932), Vol. 42, pp. 400 – 418]. 
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the annual solar orbital motion of the Earth74  (Figure 7.1). 

After six months of trying, no fringe shifts were observed by Kennedy-Thorndike.  

Kennedy-Thorndike considered this failure to be yet another mysterious null result.  

Because one arm was intentionally made 16 cm shorter than the other arm, it is 

generally acknowledged that the aforementioned contraction hypothesis of Fitzgerald, 

Lorentz and Einstein cannot explain the null results of the K & T experiment.75  In fact, 

Resnick concludes that the Kennedy-Thorndike result is “in direct contradiction to the 

contraction hypothesis.”76 

In order to attempt to explain all of these null results (sans a contraction) many 

scientists have turned to other “theories of desperation.”  For example, some scientists 

interpret the Kennedy-Thorndike paradoxical null result as evidence that the time for 

light to propagate the extra distance in the longer arm is the same as the time of light 

propagation in the shorter arm.77  But in order to support this very strained logic they 

must switch theories to the “ether wind” hypothesis, where the velocity of light 

theoretically decreases in the direction of the Earth’s direction of motion through the 

ether.78  The major problems with these absurd theories include:  1) neither ether nor 

an ether wind exist,  2) the longer arm is often not pointed in the assumed direction for 

the Earth’s solar orbital motion, and  3) there is a special case where the “ether wind” 

74 French, p. 73; Resnick (1968), p. 27. 
75 Ibid. 
76 Resnick (1968), p. 27. 
77 This means that light must propagate at different speeds in each arm.  Scientists arrive at this 
conclusion by considering the two arms to be like two “reference frames having quite different velocities” 
(French, p. 73). 
78 French. p. 73, 
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theory cannot apply.79 

Another “theory of desperation” is Walther Ritz’s 1908 ballistic or particle theory 

of light where the speed of light is uniquely defined by the light source, not by the 

medium through which it passes.80  The numerous problems with this theory, include:  1) 

the experimental facts that the velocity of light is always the same regardless of the

speed of its source,  2) that light travels at different velocities in every different medium; 

and  3) De Sitter showed (in 1913) that based on Ritz’s theory light from binary stars 

should be distorted, but no distortion has ever been observed81  (Figure 7.2).   

Yet, another theory of desperation is Galileo’s 1632 theory of relativity, which 

asserts that mechanics experiments conducted on uniformly moving inertial reference 

frames cannot reveal any information about the velocity of the Earth.  In 1904, Poincaré 

generalized Galileo’s theory of relativity ad hoc to include light, and in 1905 Einstein 

adopted Poincaré’s generalization as a postulate for his Special Theory.  Based on these 

dubious generalizations, French infers that Einstein’s generalization explains the null 

results of Michelson’s experiments and the Kennedy-Thorndike experiment, because it 

was impossible for Michelson and Kennedy to determine the velocity of the inertially 

moving Earth by their light experiments conducted on it.82   

Resnick goes even further and asserts that Einstein’s 1905 second postulate (that 

79 Ibid. 
80 French, p. 57.  In other words, the velocity of the source is added to or subtracted from velocity c.  (Also 
Miller, pp. 264 – 265). 
81 French, pp. 57, 58, 74; also Dingle (1972), p. 206, and Halliday, p. 893. Einstein’s explanation of the 
photo-electric effect is based on Planck’s quanta theory of light, but Einstein’s Special Theory is based on 
the wave theory of light, so they are not much help. 
82 French, p. 73. 
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light is always measured to be c in every inertial frame of reference) confirms 

Michelson’s null results, because the Michelson and Kennedy experiments empirically 

found the velocity of light in their experiments to be c.83  If Einstein’s second postulate 

was a valid explanation, why then did Einstein in 1917 state that a contraction was the 

correct answer to the M & M null results?  Thus, Resnick’s inconsistent explanation is a 

theory of two desperately conflicting theories.  Another problem with Resnick’s theory 

is that he must consider all of such null results to be correct in order to claim that 

Einstein’s second postulate confirms them. 

Another major problem with both French’s theory and Resnick’s theory is that 

both the Michelson and Morley experiment and the Kennedy-Thorndike experiment 

are considered to be major confirmations of Special Relativity. 84  Therefore, it would be 

circular reasoning to try to explain and justify two major confirmations by the same 

theory that is the subject of such confirmation (Special Relativity).   

For all of these reasons, there must be different explanations and real solutions 

for M & M’s paradoxical null results.  When all of the real reasons and solutions for the 

Michelson and Morley experiment, the Kennedy-Thorndike experiment, and the other 

baffling paradoxes are described, explained and empirically confirmed in Section 8 and 

Section 9, infra, there will no longer be need for any metaphysical, desperate or other 

ad hoc and artificial explanations 

83 Resnick (1968), p. 36.  Coincidentally, it turns out that both Michelson and Kennedy did empirically find 
that the velocity of light was c in any direction, and that this was one of the empirical solutions for their 
experimental paradoxes, but not for the reasons stated by Resnick  (Sections 8 and 9). 

84 Resnick (1968), p. 37. 
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Section 8 

THE REAL AND CORRECT THEORETICAL, EMPIRICAL & TECHNICAL SOLUTIONS FOR 
MICHELSON’S PARADOXICAL NULL RESULTS 

The first real reason for Michelson’s null results is completely theoretical.  

Michelson was attempting to detect the absolute velocity of the Earth through the ether 

by detecting a theoretical difference between two theoretical time intervals for light 

rays to propagate in two different directions, with respect to the ether.   

There were at least nine different ether theories concerning the theoretical 

difference in time intervals, or why such difference was not detected:  1) Lorentz’s 1886 

stationary ether theory;85  2) Fresnel’s 1818 theory that the ether was being partially 

dragged along by the Earth;86  3) George Stokes’ 1845 theory that the ether was being 

totally dragged along by the Earth’s motion through it;87  4) Maxwell’s 1879 ether 

displacement theory which compared light propagation on a moving Earth and on an 

absolutely stationary Earth;88 5) the “ether wind” theory which should decrease the 

velocity of light in the direction of the Earth’s solar orbital motion;89 6) Michelson’s 

theory that the longitudinal mirror in his apparatus would displace from stationary 

ether and a propagating light ray in the direction of the Earth’s solar orbital motion;90 7) 

Michelson & Morley’s theory that both mirrors in their apparatus should be displacing 

85 Miller, p. 18. 
86 Ibid. 
87 Section 2. 
88 Section 3. 
89 Section 6. 
90 Section 4. 
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differently from stationary ether;91  8) Fitzgerald’s and Lorentz’s theory that the time 

interval difference existed but it could not be detected because of a physical 

contraction of matter;92 and  9) Einstein’s theory that the difference in time intervals 

should result from the way time coordinates are measured.93 

Theoretically, several of these different ether theories should have produced a 

specific time interval difference for light to propagate in a certain direction.  But 

Michelson never detected any difference in the time interval for light to propagate in 

any different direction of the Earth’s motion through space, nor has anyone else. 

Apparently, no one has ever realized that all of these absolute theories and 

theoretical positions, motions, dragging effects, displacements of mirrors, decreases in 

the speed of light, distance intervals and time intervals of light propagation, 

measurements of time coordinates, and mathematical calculations of the same, and 

many absolute expectations were based on one completely false and impossible 

assumption:  the existence of a material substance called ether. 

Since we now know that the concept of ether (stationary, dragged along, or 

otherwise) was only a man-made myth and does not exist, therefore the absolute place 

or position from which all of these theories, measurements, and computations were 

made or described also does not exist.  In reality, all of these illusionary theories, 

“measurements,” “computations,” and expectations were made with respect to 

“nothing.  As George Gamow stated in his 1961 book,  “One cannot move with respect 

91 Section 5. 
92 Section 7. 
93 Section 7. 
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to nothing…one can speak only about the relative motion of a material body in respect 

to another [material body].”94  It also follows that one also cannot measure, describe, or 

calculate something with respect to nothing.  In this regard, let us also quote from 

Richard Feynman, 

“You can only define what you can measure!  Since it is self-evident that one 
cannot measure a velocity without seeing what he is measuring it relative to, 
therefore it is clear that there is no meaning to absolute velocity.95  The 
physicists should have realized that they can talk only about what they can 
measure.”96 

These were the fundamental theoretical reasons why Michelson could not 

detect a greater distance/time interval for light to propagate in the absolute direction of 

the Earth’s solar orbital motion through space, or in any other absolute direction of the 

Earth’s motion through space.  There was never anything to detect!  Such a greater or 

increasing distance/time interval for light to propagate in any direction with respect to 

nothing simply does not exist.  It was yet another ether myth.97  It is also self-evident 

that Michelson, Morley, Kennedy, Thorndike, and anyone else cannot detect (by any 

method) a time interval difference that does not exist.  Their elaborate efforts to do so 

were always an absolutely meaningless mission impossible! 

There was also another related theoretical problem:  Michelson’s experiments, 

the Kennedy-Thorndike experiments, repetitions thereof, and similar experiments were 

94 Gamow (1961), p. 173. 
95 The “absolute velocity” that such scientists were trying to measure was the mythical velocity of the 
Earth away from stationary ether, which of course cannot be seen or measured because it does not exist. 

It can only be theoretically assumed. 
96 Feynman (1963), p. 16-2. 
97 RelativityofLight.com, Chapter 10, which describes more theoretical reasons for Michelson’s null 

results. 
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always assumed, described, interpreted, and believed to have resulted in “null results,” 

because completely different results were absolutely expected.  However, all of these 

so-called null results actually resulted in empirically positive results; again because there 

was nothing to detect.   

There was no difference in “time intervals for light propagation through ether or 

space,” that could be detected.  There was no greater distance or time interval for light 

to propagate between relatively stationary mirrors in any direction of the Earth’s 

motion through ether or space that could be detected.  There was no decrease in the 

velocity of light in the direction of the Earth’s motion through ether that could be 

detected.  There was no displacement of mirrors from a propagating light ray in the 

direction of the Earth’s solar orbital motion, through the ether that could be detected.  

The reason for all of these factors is that there is no such thing as stationary ether,98 

ether wind, or dragged along ether which could be detected either.   

The scientific community simply refused to believe in all of these empirical 

results, and it still does.  There is a huge lesson to be learned from these unscientific 

facts.  That is:  always believe in and trust reasonable physical observations and 

empirical results over illogical theoretical expectations, unobserved theoretical 

phenomena, and over mathematical theories, equations and computations.99 

98 Michelson did realize this fact in 1881 when he stated that:  “the hypothesis of a stationary ether…is 
erroneous…This conclusion directly contradicts [the hypothesis]…that the earth moves through the ether, 

the latter remaining at rest”  (Michelson (1881), p. 128). 
99 For example:  If one mis-assumes that relatively stationary mirrors are displacing in-tandem away from 
an emitted light ray, one will always compute a greater distance/time interval for such propagation.  But if 

one does not make this false assumption, one will never compute a greater distance/time interval for 

such propagation. 
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The real reason why there was no change in the velocity of light in any direction 

of the Earth’s motion through space is because the light rays propagating in Michelson’s 

and Kennedy’s experiments always propagated through the same medium:  clear air.  It 

is well known from the Index of Refraction that light always propagates through clear air 

at sea level at almost velocity c (only 0.0003 less fast).100  This is also the real reason 

why light was always detected to be c in every light experiment conducted in any 

inertial frame of reference on Earth, or in space. 

The next real reason for Michelson’s null results is physical and empirical.  Let us 

postulate that the finite physical distance between two relatively stationary physical 

points (A and B) does not change just because such two points move in-tandem through 

space in any particular direction.  Such finite distance between A and B always retains 

the same finite magnitude101  (Figure 8.1).  The positive empirical results of Michelson’s 

and Kennedy’s experiments described this postulate, because no fringe shift was ever 

detected during either experiment. 

In addition, let us also postulate that a light ray can only propagate at the 

constant velocity of c over any finite physical distance through the vacuum of space (or 

air), and that the velocity of such light ray at c does not change just because it 

propagates through the vacuum of space (or air) in any particular direction102  (Figure 

8.1).  The positive empirical results of Michelson’s and Kennedy’s experiments also 

100 Halliday, p. 905. 
101 Even if the two mirrors are assumed to be displacing from an absolutely stationary place in space (i.e. 
ether), they are not physically displacing from a light ray emitted from a relatively stationary light source 
that propagates to and from a relatively stationary reflecting mirror  (Figure 8.1).  Therefore, the 
physically finite distance from the light source to the reflecting mirror always remains the same. 
102 Even Einstein postulated this obvious fact  (Einstein (1922), pp. 24 – 25). 
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described this postulate, because no fringe shift was ever detected during either 

experiment.   

The fundamental reason for the last above postulate is because the medium (i.e. 

the vacuum or the air) through which the light ray is transmitting in Figure 8.1, is the 

primary determining factor for the velocity of the propagating light ray, and the medium 

never changed in either experiment.  Light always transmits through a vacuum at the 

constant velocity of c (300,000 km/s, the fastest speed that nature allows), because 

there are no particles of matter in a perfect vacuum to slow light down or change its 

direction of transmission.   

The velocity of the vehicle in which the light experiment is traveling has nothing 

to do with the velocity of the light ray within the vehicle.  For example, if one of the 

vehicles in Figure 8.1 was filled with water the light ray would propagate much slower in 

that vehicle (about 225,000 km/s).  The confirmation of these facts is the empirical 

index of refraction where light propagates at different velocities through different 

media.103 

Because of these above described postulates, there can never be an increasing 

physical distance or a greater time interval for light to propagate between two relatively 

stationary physical points (A and B), regardless of their in-tandem motion through the 

vacuum of empty space in any direction.  Therefore, these postulates demonstrate the 

empirical validity of Michelson’s and Kennedy’s results.  There never was a greater time 

interval for light to propagate within Michelson’s or Kennedy’s apparatus in any 

direction.  These results have been demonstrated many times in many different 
103 Halliday, pp. 892 – 893; see Maxwell (1865), pp. 582 – 583; Maxwell (1873), Vol. 2, p. 437. 
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reference frames.104  In Section 9 we shall further empirically demonstrate the 

validity of these postulates and of the above conclusions based thereon. 

Another real, physical and empirical reason for Michelson’s so-called null results, 

which apparently has been completely overlooked by everyone, was that M & M were 

actually only attempting to measure (or compare) one slightly out-of-phase light wave 

relative to another slightly out-of-phase light wave  (Figure 4.3).  Such out-of-phase light 

waves created an interference fringe when Michelson slightly changed the distance of 

one mirror by fine tuning its micrometer screw.  M & M then assumed that the solar 

orbital motion of the Earth would change the distance/time interval which one light 

wave would have to propagate away from the ether.  But, to paraphrase Feynman, one 

can only assume that which one can measure, and one can only measure that which 

one can see.105  One cannot measure unobserved or undetectable phenomena. 

Regardless of what M & M were assuming, and regardless of the direction that 

their apparatus might be pointing in, if the finite physical distance of each arm of his 

apparatus always remained the same, there could never physically be an interference 

fringe shift:  that is, a change of the relative phase positions of such out-of-phase light 

waves.  Stated somewhat differently:  As long as the physical length of each arm did not 

change (whatever its magnitude of distance might be), the relative phase position of 

each out-of-phase light wave would physically have to remain the same.  This was the 

empirical result of the 1932 Kennedy-Thorndike experiment where one arm was 

104 Rohrlich, p. 55. 
105 Feynman (1963), p. 16-2. 
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intentionally constructed much shorter in length than the other arm (Figure 7.1).  

Therefore, the specific finite length of each arm and the specific finite distance that each 

light ray propagated in any direction were always irrelevant to the occurrence of a fringe 

shift. 

For all of the above real, physical and empirical reasons, a fringe shift could 

never physically occur when Michelson or Kennedy pointed the arms of his apparatus in 

different directions over a period of several months.  Michelson’s and Kennedy’s 

attempts to detect an interference fringe shift, or a difference in time intervals for light 

propagation in any direction, were always a mission impossible.  In order to visualize 

what actually happened in Michelson’s experiments, refer to  Figure 8.2. 

The next real reasons for Michelson’s null results are technical.  We have already 

described one of these technical reasons.  If the arms of Michelson’s and Kennedy’s 

experiments always remained the same finite length, then a fringe shift (a change in the 

relative phase position of two slightly out-of-phase light waves) never could have 

physically occurred.  (Figures 4.1 and 7.1)  The only way that a fringe shift could have 

occurred would be if Michelson or Kennedy would have slightly adjusted the distance of 

the focusing mirror with the micrometer screw in order to obtain a fringe  (Figure 4.2).  

But since both scientists already had obtained an interference fringe, there was no 

reason for them to obtain another one.  And they never did. 

A second technical reason was because M & M’s apparatus was located in the 

concrete basement of a building (with no windows) so that its sensitive instruments 
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would not be affected by traffic, heat, sunlight, etc.106  If M & M had desired to visually 

detect the motion of the Earth’s solar orbital motion, or any other relative motion of the 

Earth, they could have mounted a 10-inch telescope on the roof of the building and 

observed the light paths of a passing luminous planet (i.e. Venus) or a luminous planet 

that the Earth was passing (i.e. Mars, Jupiter, or Saturn) through the lens of the 

telescope and calculated the solar orbital motion of the Earth over a period of months. 

However, the solar orbital motion of the Earth could never be detected by the 

interference method employed by M & M or Kennedy & Thorndike from the basement 

of a building, because (unlike the telescope) there never was any material body which 

moved within the light paths of their interference experiment, which technically could 

be detected by any method.  The only motion which occurred within the light paths of 

their experiments was when the focusing mirror was adjusted by the micrometer screw 

to create an interference fringe.  For this simple technical reason, none of these 

scientists could ever detect anything else, and none of them ever did. 

106 Michelson (1881), p. 124. 
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Section 9 

EMPIRICAL CONFIRMATIONS OF THE CORRECT SOLUTIONS 

One might ask,  “Are there any empirical confirmations for the author’s 

aforementioned analysis and conclusions?”  The answer is yes, and they are numerous. 

First of all, there were the so-called null results of Michelson’s and Kennedy’s 

experiments themselves, which have been reconfirmed by other experiments dozens of 

times.  Strangely enough, these so-called null results were actually positive empirical 

results, not null results, but Einstein and the rest of the scientific community simply 

could not believe them.  Instead, they trusted their spurious mathematical 

computations, their incorrect beliefs and their absurd expectations, which we now know 

were totally based on the false assumptions of ether and on the false analyses of 

Michelson’s and Kennedy’s experiments themselves.   

Michelson’s empirical results could only be interpreted to be “null results” by 

someone like Lorentz, who had an absolutely closed mind, who firmly believed in the 

existence of stationary ether in space, who absolutely expected Michelson’s results to 

be very different, and whose mindset would not allow any reasoning or thoughts to the 

contrary.  Unfortunately, there were many scientists like Lorentz in the late 19th 

century, and there still are. 

The positive empirical results of Michelson’s and Kennedy’s experiments 

included the following facts:  1) that there is no ether (stationary, dragged along, or 

otherwise);  2) that light has the same velocity of c in every direction as it transmits 

through its medium of a vacuum;  3) that there is no increasing distance or time interval 
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for anything (including a light ray) to travel or propagate between two relatively 

stationary objects in any direction of any motion, regardless of such object’s in-tandem 

motion through space; and  4) that unless relative motion exists within the light paths of 

a light experiment (i.e. the changing distance of one mirror by adjusting the micrometer 

screw), it cannot be detected by any method which is attempted within that light 

experiment. 

The first positive result of such experiment is now self-evident.  No further 

confirmation is needed to realize that neither ether nor an ether wind exists.  They 

were both man-made myths.107   How could Michelson, Kennedy, or anyone else detect 

something that does not exist? 

With respect to the second positive result, the reason why light had the same 

velocity of c in all directions through its medium of a vacuum is also self-evident.108  

Empirically, and by definition, there is nothing (i.e. no particles of matter) in a perfect 

vacuum that could slow the quanta of light down or change their linear direction of 

propagation.  Therefore, light transmits through a perfect vacuum at the maximum 

speed that nature allows.  That maximum transmission velocity of light through the 

medium of any vacuum is called velocity c.109 

With respect to the third positive result, we must answer the question,  “Why is 

there no increasing distance or time interval for anything to move or propagate in the 

107 Even Einstein acknowledged this fact in 1917  (Einstein, Relativity, p. 59). 
108 Einstein also postulated this fact in 1922  (Einstein (1922), pp. 24 – 25).  But he never was able to 

explain why. 

109 Maxwell (1865), p. 582.  This, of course, is an idealistic concept, because there is no such thing as a 

perfect vacuum. 
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direction of the Earth’s solar orbital motion?”  The answer is because this spurious 

concept originated ad hoc in 1879 in Maxwell’s brain, and it could only be valid if there 

was an absolutely stationary material substance which existed in all of space, called 

stationary ether.  If stationary ether did exist in space, then there could be an increasing 

distance/time interval for light to propagate to and fro on Earth when the Earth is 

moving away from such stationary position in space.  But, since we now know that there 

is no stationary ether, it follows that there can be no increasing distance or time interval 

for light to propagate from nothing.110 Even Einstein postulated that there is no such 

thing as “absolute rest.”111 

Likewise, it is also self-evident that Michelson could not detect the solar orbital 

motion of the Earth or any other motion by light rays propagating to and fro between 

mirrors in his apparatus, unless such relative motion was within the light rays of his 

apparatus.  We not only know this logically, we also know it empirically.  When 

Michelson adjusted the micrometer screw on one mirror and caused it to move slightly, 

the interference between two light wave phases displaced or shifted slightly and formed 

an interference fringe.  This adjustment demonstrated that the apparatus was working 

properly, and that a detectable change in physical distance is what was necessary in 

order for a fringe shift to occur.  But thereafter this change of relative position of out-of-

phase light waves never reoccurred, no matter in which direction of the Earth’s motion 

Michelson turned his apparatus over the next six months. 

110 Einstein, Relativity, p. 59; Gamow (1961), p. 173. 
111 Einstein (1905d), Electrodynamics [Dover, 1952, p. 37]. 
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Even if the solar orbital motion of the Earth could have been detected, i.e. by 

looking through a telescope on the roof of the building and seeing the motion of the 

Earth relative to a passing planet (i.e. Mars or Venus), it could never have been detected 

by the interference method employed by Michelson and Morley.  M & M’s apparatus 

was located in the concrete basement of a building, and there was never any motion 

that could be detected within the light paths of Michelson’s experiment, except when 

Michelson slightly changed the detectable physical distance of one mirror by adjusting 

its micrometer screw.112   

Similarly, there was the 1851 Fizeau interference of light experiment.  When 

light was propagated through stationary water in Fizeau’s tube, there was no fringe shift 

detected in any direction of the Earth’s rotational or solar orbital motion.  It was only 

when the water began to physically move within the light paths of Fizeau’s experiment 

(in Fizeau’s tube toward or away from the light ray) that a fringe shift was detected.113  

(Figure 9.1).  This fringe shift was also proportional to the velocity of the water in each 

direction. 

The positive empirical results of Michelson’s and Kennedy’s experiments also 

demonstrated other empirical facts, i.e. that the so-called contraction solutions asserted 

by Fitzgerald, Lorentz and Einstein were ad hoc, invalid and meaningless.  In addition, 

such positive empirical results demonstrated that Einstein’s relativistic concepts of his 

relativity principle, time dilation, length contraction, the Lorentz transformations, etc., 

112 RelativityofLight.com, Chapters 9 and 12 has a complete description and explanation of these facts. 113 

Gamow (1961), pp. 162 – 164. 
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had nothing to do with the results of Michelson’s and Kennedy’s experiments.  

Therefore, it must be concluded that Michelson’s and Kennedy’s experiments (and any 

similar experiments or repetitions thereof) are not experimental confirmations of 

Special Relativity, as is often claimed by relativists.114 

There are literally dozens of similar situations, experiments, and potential 

experiments that either confirm, or should confirm, Michelson’s and Kennedy’s positive 

results to be correct.115  For example, today, the velocity of light can be measured by 

lasers and electronic sensors to and fro between two relatively stationary points A and 

B on Earth, to be 299,792.5 km/s through the medium of a vacuum.116  Everyone should 

be extraordinarily confident that if this type of experiment was repeated in any 

direction of the Earth’s solar orbital motion the same magnitude of velocity of light 

would be measured in each direction, for all of the reasons set forth in 

RelativityofLight.com, Chapter 12. 

114 Resnick (1968), p. 37. 
115 RelativityofLight.com, Chapter 12 
116 Halliday (1992), p. 892.  These measurements have an uncertainty factor of less than 0.05 km/s, they 

agree with Michelson’s results, and they have a similar limit of uncertainty  (Ibid). 
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Section 10 

WHY ARE THE REAL SOLUTIONS FOR THE MICHELSON AND MORLEY NULL RESULTS 
IMPORTANT FOR PHYSICS IN THE TWENTY-FIRST CENTURY? 

Finally, we must ask the question,  “Why is it important to know and understand 

the real reasons for Michelson’s null results?”  First and foremost, because they 

demonstrate that Lorentz’s 1904 ad hoc transformation equations, that were invented 

to justify the contraction explanations of Michelson’s paradoxical null results, are 

merely meaningless, ether-based equations.  By extension, all of Einstein’s Special 

Theory concepts and consequences that are based on such empirically invalid 

transformation equations are also empirically invalid and without any meaning. 

Secondly, because such real reasons empirically confirm the facts described in 

Section 6, supra:  that Maxwell’s 1879 ether theory was merely ad hoc and meaningless. 

By extension any concepts based on that theory, such as Einstein’s 1905 relativity of 

simultaneity “proof” and Einstein’s moving light clock thought experiments, are also 

invalid, artificial and meaningless.   

Thirdly, because such real reasons demonstrate that Michelson and Morley’s null 

results, and any repetitions thereof or similar experiments, were not implicit 

confirmations of Special Relativity, by reason of Fitzgerald’s, Lorentz’s and Einstein’s 

contraction explanations.  Fourthly, because they empirically demonstrate just how ad 

hoc, artificial, unnecessary, unjustified and meaningless Lorentz’s, Fitzgerald’s and 

Einstein’s contraction of matter concepts really were.   

There are many other reasons, and we will suggest the following in no particular 

order: 

xcv Michelson-Morley Paradox Solved



1. Because these real solutions quite probably will unlock other doors, explain

other paradoxes, falsify other meaningless ad hoc concepts, and add to the

knowledge of physics.

2. Because, like Fermat’s last theorem, the M & M paradox has been puzzling

scientists for over 120 years.  They now know that even the most baffling

paradox has a rational cause.

3. So that the metaphysical results and implications attributed to M & M’s null

results and similar experiments will no longer be considered to be valid

science.

4. Because they empirically confirm the facts described in all prior sections.

5. Because they empirically demonstrate just how artificial and meaningless

Lorentz’s 1904 transformations really were, and why all theories and

consequences based upon them should be considered to be the same.

6. Because they demonstrate how artificial, unjustified, and meaningless

Lorentz’s, Fitzgerald’s and Einstein’s contraction of matter concepts really

were.

7. Because they demonstrate that Michelson and Morley’s null results, and any

similar experiments or repetitions thereof, are not implied confirmations of

Special Relativity.

8. Because they expose and tend to falsify all of such theories, concepts, and

their progeny as being nothing more than ether-based nonsense.  They

inspire scientists to be skeptical and look elsewhere.
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relatively stationary mirrors A and B

Figure 3.1  Maxwell’s 1879 Ether Assumptions
(not to scale)

The finite distance and time interval (T0) for light to 
propagate from A to B and back to A, assuming that the 
Earth was absolutely at rest in stationary ether.

[Note: This figure also illustrates Michelson’s 
theoretical distance and time interval (T1) for light to 
propagate in the direction perpendicular to the Earth’s 
solar orbital motion.]

A. Light Propagating In Any Direction On The
Theoretically Stationary Earth

The theoretically greater distance/time 
interval (from B to B′) for light to 
propagate from A to B′ and back to A′, 
assuming that the Earth is moving in a 
certain absolute direction with respect 
to the stationary ether.

[Note:  This figure also illustrates the 
theoretical in-tandem displacement of 
mirrors A and B with respect to the 
stationary ether.]
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[Note:  Because empirically there is no 
ether, these theoretical displacements 
from ether cannot occur.]

Earth moving away 
from stat ionary 
ether at position A
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The light source, the beam splitter (BS)  and the mirror M are affixed to the surface of the Earth at a finite distance of 12 squares apart, and for purposes 
of illustration we assume that they move in tandem to the right at 50% of c relative to the stationary ether and the Sun theoretically at rest in the ether. A light ray 
leaves the terrestrial light source at point A0 and transmits at 100% of c toward the mirror at point M0. (Figures 3.2A and 3.2B) During such propagation, the mirror 
theoretically displaces from point M0 to point M1 due to such absolute solar orbital velocity with respect to the stationary ether. The light ray contacts the mirror 
at point M1 after traveling 24 squares (from A0 to M1). The light ray then reflects from the mirror at M1 and begins to propagate back toward the light source. 
(Figure 3.2B) During such propagation, the material light source theoretically displaces from point A0 to point A1 and then to point A2. 

When the light ray returns to the light source at point A2 (Figure 3.2C) the light ray has traveled a total distance/time interval of 32 squares while the light 
source and the mirrors have theoretically displaced in-tandem 16 squares, an increase of 8 squares (over Fig. 3.2A) because of the theoretical displacement. 
These were also Einstein’s computations for a greater distance/time interval of light propagation, which he referred to in Relativity at pp. 58 - 59. On the other 
hand, if there had been no motion of the Earth in an absolute direction(and thus no absolute displacement), then the light ray would only have traveled a total 
distance/time interval of 24 squares (Figure 3.2A). Strangely enough, Fig. 3.2A  is what actually happened, because there is no ether and there can be no physical 
displacement from something that does not exist.

Figure 3.2  A Detailed Illustration of Figure 3.1A, Which Depicts Everyone’s Computations for an Absolute In-Tandem Displacement 
of the Light Source and Reflecting Mirror from the Light Ray Propagating To and Fro on the Surface of the Earth, Due to 
the  Absolute Solar Orbital Velocity of the Earth with Respect to the Stationary Ether

Figure 3.2A

Figure 3.2B

Figure 3.2C

surface of
the Earth

surface of
the Earth

surface of
the Earth

Fig. 3.2B & 3.2C show the direction of the Earth’s solar orbital velocity (30 km/s) through the stationary ether at 50% of velocity c for purposes of illustration)
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Fig. 3.2A depicts the distance (L0) that a light 
ray theoretically must propagate to and fro: 1) 
if the Earth was at rest in the ether, (see Fig. 
3.1A) 2) if the light ray was propagating 
transversely to the Earth’s solar orbital motion, 
or 3) ether does not exist.

[Note: Because there is no ether, this 
theoretical in-tandem displacement of mirrors 
from ether cannot occur.]

[Note:  Because there is no ether, this further 
theoretical displacement from ether also 
cannot occur.]

Sun theoretically
at rest in ether
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50% reflective glass mirror splits 
ray of light into two light pencils 
which propagate in two different 
perpendicular directions

   of the apparatus’ arm

Michelson’s eye looking for a shift of 
the interference fringe 

Figure 4.1  Michelson’s Interference of Light Experiments
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In 1881 and 1887, Michelson used a 
micrometer screw on his apparatus to adjust 
the path of light pencil 1 so that it was slightly 
different in distance than the light path for light 
pencil 2. (Michelson, 1881, p. 123) This 
caused the out-of-phase waves of the two light 
pencils to interfere and create an interference 
fringe.  
Because Michelson assumed that the 
longitudinal mirror M1 would theoretically 
displace from the light source and the tip of 
light pencil 1 in the direction of the Earth’s 
absolute solar orbital motion, he also assumed 
that light would propagate further in such 
absolute direction than transversely thereto. 
Therefore, he also assumed that it would take 
a longer time interval for light to propagate 
from BS (Beam Splitter)  to M1, and back to 
BS, than from BS to M2 and back to BS. 
When Michelson rotated the apparatus 
through 90°, he expected to see a shift of the 
interference fringe at E, which would signify an 
increase in the distance/time interval of light 
propagation in the direction of motion, from 
one arm of the apparatus to the other.  From 
this increased distance of light propagation, he 
could infer the absolute motion of the Earth 
through space.
But Michelson observed no fringe shift at E (a 
null result). This null result contradicted 
Maxwel l ’s assumpt ion o f a greater 
distance/time interval in the presumed 
direction of the Earth’s absolute motion 
relative to the stationary ether.  But the 
scientific community could not believe this 
contradictory result.



Figure 4.2  What Happened When Michelson Adjusted the 
Distance of One Mirror in the Path of One Light 
Pencil? 

this mirror 
illustrates the
reflecting mirrors 
for both light 
pencils

Before adjustment of the focusing mirror M1, the relative wave 
phases of the two light pencils remained the same (in phase) 
during the propagation to and from their respective mirrors.

light wave 
interference 
fringe observed 
by Michelson

reflecting mirror M2 
for light pencil 2 
remains relatively
stationary

Michelson’s
adjustable
micrometer 
screw

After adjusting the distance of the focusing mirror for light 
pencil 1 with the micrometer screw, the waves of the two light 
pencils change their relative phase positions so that they are 
out-of-phase and this creates an interference fringe.

light pencil 2 light pencil 1

(NOT  TO SCALE)

distance adjustment 
for reflecting mirror M1
and for light pencil 1

no light wave interference fringe
observed by MichelsonA.

B.

light pencil 1

light pencil 2

focusing 
mirror M1 
for pencil 1 
moves
slightly

light pencil 1



Source:  Halliday, 1992, p. 958

Figure 4.3A  When light waves
are “in phase,” no interference 
fringe can be produced.

Figure 4.3B  When light waves
are slightly “out of phase” they 
interfere with each other and an 
interference fringe can be produced.

Figure 4.3  Out of Phase Light Waves Can Create an Interference 
Fringe, and Relative Motion Within the Light Paths of 
the Experiment Can Create Fringe Shifts

Figure 4.3C Circu lar 
interference rings or fringes 
(sometimes called Newton 
rings) produced by slightly out 
of phase light waves.

Figure 4.3D  Fringe shifts 
produced by relative motion 
(of the medium, of the light 
source, or of the focusing 
mirror) within the light paths of 
the experiment.

A fringe shift of 
about 1/2 of a 
wave length.

A shift of about 
½ of a wave 
length in the 
o p p o s i t e
direction.

No re la t i ve 
m o t i o n , n o 
f r i nge sh i f t 
observed

1.

2.

3.
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Inertial Path of a Light Ray Propagating Laterally 
at an Angle to the Direction of Motion

[Note 2: Michelson and Morley falsely 
assumed that the transverse light ray in 
the apparatus would also propagate 
laterally and inertially at an angle along 
with the displacing mirrors at velocity u in 
the solar orbital direction of the Earth’s 
assumed absolute motion.]

[Note 1:  The ‘transverse’ ray of light from B to C and back to B is an illustration of the path of 
such light ray if the Earth is assumed to be at rest in the stationary ether. The velocity u of the 
apparatus is shown at about 30% of c for purposes of illustration.  M & M’s concept  is incorrect 
on its face, because it shows the ‘transverse’ ray of light to also be propagating laterally at an 
angle relative to beam splitter B.]

Figure 5.1  M & M’s Incorrect 1887 Concept of the Assumed 

[Note 3:  But, on the contrary, the ray of light, which is not 
subject to the physical inertia of mass, would continue to 
propagate rectilinearly from the beam splitter B and could 
possibly miss moving mirror C′ completely at velocity u; or if it 
did hit a portion of moving mirror C′, it would reflect back 
rectilinearly towards its point of origin, B.]

[ N o t e : B e c a u s e 
there is no ether, 
these theoretical 
displacements from 
ether cannot occur.]

M2 M′2

BS BS′

M1 M′1

(Not exactly to scale)

Sources:  M & M, 1887, p. 334; Bohm, p. 15; Born, p. 215; Feynman, 1963, p. 15-3 



light pencil 1

Fig. A

light pencil 1

Fig. B

theoretical displacement of the longitudinal 
mirror relative to light pencil 1

Figure 5.2  The Correct Rectilinear Path of the Transverse 

theoretical displacement of the transverse
mirror relative to light pencil 2

M2

Both light pencils reflect back 
rectilinearly toward their point of 
origin, BS. There is a null result.

Fig. A assumes that the Earth is at rest in the stationary 
ether (see Figure 9.1A), or that there is no ether.

BS
M1

M2

ASSUMED ORBITAL MOTION OF THE EARTH

Fig. B refers to absolute displacement of all mirrors from the 
ether.  If light pencil 2 did not hit displacing mirror M2, there would 
be no observed fringe. If it did hit mirror M2, it would reflect 
rectilinearly back toward point BS, but it possibly would miss the 
displacing BS on the way back. Meanwhile, light pencil 1 would 
theoretically propagate 20.4 units of distance while light pencil 2 
would theoretically propagate only 20 units of distance.
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[Note: None of these 
displacements from 
ether can occur, 
because there is no 
ether.]
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t r a n s v e r s e l i g h t 
pencil 2 misses mirror 
M2 and heads into 
space if the velocity u 
is fast enough
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Light Ray in the 1887 M&M Experiment
(NOT EXACTLY TO SCALE)
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Velocity v of apparatus and eye = 50% of velocity c
Direction of motion of the apparatus =  
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Figure 6.1  Michelson’s 1887 Theoretical Difference in Time intervals for a Light Pencil to 
Propagate Along the Longitudinal Arm in the Direction of Motion, and Obliquely 
to the Displacing Transverse Arm in the Earth’s Absolute Direction of Motion

A. When the apparatus is theoretically at rest in the stationary ether, the transverse and longitudinal light rays theoretically propagate 24 squares, from 
the absolutely stationary beam splitter (BS)1  to the absolutely stationary reflecting  mirrors  TM1 and LM1, and then back to BS1. This is also what happens 
in the absence of ether.

B. On the other hand, if the apparatus is theoretically displacing from the stationary ether at velocity v, a priori the transverse light ray propagates obliquely 
(29 squares) from BS1 to TM2 to BS3, and the longitudinal light ray propagates (32 squares) from BS1 to LM2 and back to BS3; a theoretical distance/time 
interval difference of 3 squares. During this period of propagation, Michelson’s apparatus and his eye theoretically displace 16 squares to the right. 
Einstein asserted that because of this type of computation, the distance/time interval “difference should have been clearly detectable.”  (Einstein, Relativity, 
p. 59)

           Legend
TM = Transverse Mirror
LM = Longitudinal Mirror
BS = Beam Splitter
   c = light paths
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two out-of-phase
light waves create
an interference
fringe

Figure 7.1  The 1932 Kennedy-Thorndike Experiment
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Even though are B was much shorter than arm A, no fringe shift was 
observed.

light pencils
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MEDIUM:  A Vacuum

Figure 8.1  Light Measured at Velocity c To and Fro on Two 
Different Reference Frames

This two way measurement of light will always result in velocity c in the medium of a vacuum. The 
distance/time interval of such propagation between the relatively stationary light source and the relatively 
stationary reflecting mirror always remains the same, regardless of the velocity or direction of the material 
reference frame.
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m0

M0

BS

d2

d1

T1

Fig. 8.2A  
Michelson’s apparatus 
moving at any velocity and 
in any direction through 
space before emission of 
the light rays at time T1. 
Finite distance d1 = finite 
distance d2.

Fig. 8.2B  
Two perpendicular light 
pencils (L1 and L2) are 
emitted from the relatively 
stationary light source at 
point 0 and propagate from 
the relatively stationary 
beam splitter (BS) as light 
pencils in two different 
perpendicular directions at 
time T2.

m1

M1

BS
L2

L1

T2

0

Fig. 8.2C  
The two light pencils 
propagate over the same 
finite distance (d1 and d2) 
and reflect from relatively 
stationary mirrors m and M 
back toward the relatively 
stationary beam splitter 
(BS) at time T3.

Fig. 8.2D  
The two light pencils 
contact the relat ively 
stationary beam splitter 
(BS) at the same instant 
and are observed by 
Michelson’s eye at the 
same time T4. There was 
no greater distance/time 
interval for the light pencils 
to propagate in either 
direction. Therefore, there 
was no fringe shift:  a null 
result.

Figure 8.2  Two Perpendicular Light Pencils Propagating Within Michelson’s 
Apparatus at Four Different Times, in the Absence of Stationary Ether
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Figure 9.1  The Experiment of Fizeau Which Determined 
the Velocity of Light in a Moving Liquid

Source:  Gamow, 1961, p. 163

1. When the water is not moving in each tube, the light propagating through each tube
has the same velocity, so the light waves in the two pencils of light that reach the eye
are in phase.

2. When light propagates through water moving in different directions at 7 m/s, the
velocity of light relative to the tube increases in the direction of flow A and decreases
in the opposite direction of flow B. Thus the light waves propagating through tube A will
arrive at the eye sooner (and in less time) than the light waves propagating through
tube B. This causes an out of phase interference of the crests and troughs of such light
waves which is visible to the eye as a pattern of interference fringes. (see Figure 4.3)
The distance between each dark fringe is one wave length.

B

A

Pencil of Light B

Pencil of Light A

partially 
reflective
glass plate 
“Beam
Splitter“

When the flow of the water in the tubes is reversed, the pattern of interference fringes 
shifts (see Figure 4.3), and the measurable magnitude of this shift can be computed 
to determine the difference in the velocity of light propagating relative to each tube.
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