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From the Editor’s file of Important Letters: 

Some Thoughts About Gravity 

An interesting result from my paper [1] is that an electromagnetic 
wave is just a relativistic effect of an accelerating charge, such that the 
wave’s amplitude is proportional to the charge,  q .  Thus, if the particle 
has zero charge,   q = 0 , then there is no wave, since its amplitude is 
zero.  This is what prompted me to consider a photon as a quantum of 
energy instead of a particle in [2].  In [1], I applied the same procedure 
as for a charge by adding the relativistic transformation of mass,  m .  
The result is a gravitational wave whose amplitude is proportional to 
the source mass,  m . 

An interesting consequence of these results is that there is no elec-
tromagnetic wave resulting from an accelerating atom becasue the 
atom’s total charge is zero.  An electromagnetic wave, though, does 
result from accelerating matter, if the total charge on the matter is not 
zero. 

Now, an electron is considered a fundamental particle, because it is 
not the source of any other particle.  Consider the photon, which exists 
only at the speed of light,  c , in its medium (which might or might not 
be properly called ‘vacuum’).  The photon is considered a fundamental 
massless particle.  Since gravity is often considered to be due to a parti-
cle, the ‘graviton’, is the graviton the fundamental particle that is the 
source of gravitational waves?  Note that Einstein in his General Rela-
tivity Theory (GRT) considered gravity to be fundamentally the source 
of a distortion of space-time.  However, the graviton does not interact 
with the photon.   

But what are the fundamental particles in the atom that serve as the 
sources for gravitational waves and photons?  Certainly not quarks or 
leptons, since those are not yet considered fundamental constituents of 
matter. 

It appears to me that the solution may lie in Inflation Theory.  This 
Theory proposes that properties such as light speed, gravitational force, 
etc., were initially independent properties, and not attached to anything.  
As a result, objects were able to travel faster than the speed of light dur-
ing the initial short period after the so-called ‘Big Bang’.  In accord with 
Inflation Theory, it seem we then can consider gravity and light to be 
fundamental properties which then become attached to space and to 
velocity, respectively.  Testing whether this speculation is potentially 
valid would require an accelerator that can reproduce conditions of the 
‘Big Bang’.  That is far beyond present technology! 
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Looking Into the Foundations of SRT 
Dr. Bernardo Gut 

Pfeffingerstraße 99, CH-4053 Basel, SWITZERLAND 
Tel.: 0041 61 331 03 93 / 0041 77 431 31 29, e-mail: bernardo.gut@gmx.ch 

 
The first task of this paper is to elucidate the kind of scientific approach used by Einstein and his followers in developing Special Rela-

tivity Theory (SRT).  It begins with an outline of two well-established and highly characteristic approaches to scientific knowledge: the axio-

matic method and the phenomenological method.  Then it considers a third, in certain ways hybrid, approach, the dogmatic–deducible method, 

which, in a unique manner, combines statements that are derived from Postulates with observations of sensory–perceptive modality – SRT be-
ing a typical example of this kind of reasoning.  The second task for this paper is to analyze from a purely logical viewpoint: a) Einstein's Postu-
lates of the SRT, and their implications; b) the very first steps Einstein and his followers took when they attempted to derivate the Lorentz 

Transformations, starting from the Postulates they had formulated. 
 
 1.  Introduction 

Einstein's Special Relativity Theory (SRT) belongs to the set of 
dogmatic–deducible theories.  It is based on Postulates, and it 
prescribes, with regard to certain settings, the kind of sensory 
appearances, i.e. observations and measurements, that are to be 
expected.  Its Postulates are: 1) Postulate of Relativity ( PoR ), 

saying that, in inertial frames of reference  K
0 ,  K

1  moving recip-

rocally at a constant speed  v  along their parallel   x
0 ,   x

1  axes, 
identical laws of Nature govern; 2) Postulate of Constant Speed 

of Light ( PoL ), initially declaring that for observers in  K
0  a 

light signal  L
0  emitted by a source  Q

0  of  K
0  along its   x

0 –axis, 

moves at speed  c , independent of any motion of   Q
0 .  According 

to the  PoR , the  PoL  must also hold for observers in  K
1 , given 

symmetric premises – i.e. if a source   Q
1  of  K

1  emits the light 

signal  L
1  being investigated.  Relativists, however, apply the 

 PoL  together with the  PoR  directly to  L
0 , without transferring 

the source of light from  K
0  to  K

1 , i.e. without assembling in 

 K
1 ' a configuration symmetric to the one in  K

0 .  This lack of 
symmetry means that relativists fail to apply either of the Postu-
lates properly; in fact, they change what ' PoR ' and ' PoL ' ini-
tially meant, transgressing the Principle of Identity. 

By arguing that  L
0  does also move with speed  c  in  K

1 , and 

not just in  K
0 , relativists introduce into  K

1  new units of 

measurement that are not compatible with those of  K
0 ; but since 

they keep on using the same terms for describing the velocities in 

 K
1  as they used for the velocities in  K

0  (e.g.  c  with the unal-
tered terms 'm' and 's'), they violate the Principle of Identity.  
Furthermore, they break the Principle of Non–Contradiction, 
since they had previously declared the mutual relative speed of 

 K
1  and  K

0  to be  v , thereby inferring that the same units were 
valid in both systems.  It follows that SRT is logically inconsis-
tent; as such, it cannot be corroborated experimentally. [1], p. 9. 

In what follows, I shall not be concerned with empirical data, 
or with the mathematical and technical side of the SRT.  With 
respect to these items, I am offering a soft paper. 

The problem addressed is the inner consistency of SRT.  If a 
theory that extends its enunciations to cover sensory-perceptive 
phenomena – as it happens to be with the SRT – is shown to be 
internally inconsistent, it follows that the theory in question is 
fundamentally vitiated, so that it cannot account for any phe-
nomena of any modality of sensory perceptions whatsoever. 
Conversely, such an inconsistent theory cannot be corroborated 
experimentally, and this implies that all the experimental data 
available have to be interpreted on another line of thought. 

There is, however, an extraordinary handicap that has to be 
faced by anyone attempting to analyze SRT from a logical view-
point: Although by no means uncontested, SRT has, for over a 
century, gained a reputation of belonging to the well–established 
core of physics.  This means that a large majority of scientists, 
and the general public, will certainly refrain from bothering 
about any alleged inconsistencies underlying SRT.  At best, they 
will assume that the details of the controversy must either be very 
subtle and extremely difficult to grasp, or belong to an epistemo-
logical level, which may be considered as being pre-relativistic, 
i.e. lie outside of the realms of the theory sensu stricto, and there-
fore lack relevance, as far as the theory itself is concerned.  In 
both cases, a mainstream physicist adhering to the theory may be 
tempted to argue that the putative inconsistencies do not chal-
lenge SRT as such; rather, that they demonstrate once again that 
ordinary lines of thought based on ‘old’ Aristotelian logic cannot 
address the innermost bent and aim of SRT.   

Anyone looking critically into the foundations of SRT should 
be well aware of this formidable handicap.  At this time, nobody 
can hope to be able to change these psychological premises.  
Every author should also be conscious of the fact that – given the 
long debate on the relevance and the paradoxes of both SRT and 
the General Relativity Theory of (GRT) – there is little chance of 
presenting new single details or an unforeseen revolutionary 
insight.  Nevertheless, an examination of several scientific ap-
proaches, and their respective implications, may lead to a re-
appreciation of the value of logic and the importance of internal 
consistency to ensure clarity and discipline in a world character-
ized by the free choice of scientific methods.   

2.  Principles of the Axiomatic Method 

The axiomatic method as it was first presented in Euclid's 
Elements consists of Definitions, Postulates, Axioms, and the 
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rules of formal Logic.  By a definition (horos) Euclid settled what 
he from then onwards meant when he used a term that he had 
defined.  Let us look at a few examples: "(i) A 'point' is that which 
hath no parts, or which hath no magnitude.  (ii) A 'line' is length 
without breath". [1] p. 9 

With the help of postulates (aitēmata), Euclid determined what 
was to be valid in the field of knowledge he had in mind.  He 
demanded, e.g., 1) that “it be granted that a straight line may be 
drawn from any one point to any other point, … 3) that a circle 
may be described from any center, at any distance from that cen-
tre...” [1] p. 13.  In short: with these Postulates, Euclid did not 
define what a given term should refer to; rather, he expressed 
what he wanted to be allowed to do.  He simply described which 
acts should be feasible.  Finally, Euclid coined the term ‘koinai 
ennoai’ – common insights, i.e. basic assertions, axioms, presuma-
bly not disputed by any mathematician.  Let me quote a few ex-
amples: (a) “Things which are equal to the same are equal to one 
another; (b) if equal [quantities] are added to equals, the wholes 
are equal.”[1] p. 13 

Over the centuries, the relevance of these settings was a 
theme for much discussion.  Part of the debate concerned the 
epistemological value of the definitions and the independency of 
the "postulate of parallels".  Here, I will not dwell on this latter 
subject, which eventually led to the discovery and development 
of Non-Euclidean Geometries, but only point out that several out-
standing scientists achieved important improvements regarding 
conceptual rigor, thereby helping to develop and establish the 
high standards that are rightly attributed to the axiomatic 
method.  Two of these leading philosopher-mathematicians are:  
a) Blaise Pascal (1623–1662), who – in L'esprit de la géométrie and 
De l'art de persuader [2]– delineated: i) how to proceed in order to 
obtain unambiguous definitions; ii) the conditions to be fulfilled 
by a proposition if it is to be taken for an axiom; iii) the rules to 
be followed if we attempt to demonstrate a theorem.   
b) Gottlob Frege (1848–1925), who stressed that it was imperious 
to distinguish between definitions, axioms, and theorems – and 
that every researcher had to hold to the laws of logic. [3] 

The result of these efforts from Euclid down to Frege form 
the characteristic features of the axiomatic method:  
1) Whosoever aims to pursue the goals of knowledge according 
to the axiomatic method must proceed to a cognitive intention 
that h e has to specify and to formulate clearly in distinct postu-
lates.  By means of these, he expressed the basic prerequisites that 
the field of knowledge he was opening up should fulfill.   
2) The next step consists in introducing certain words, signs, 
terms, and to define these expressions by stating clearly and un-
ambiguously what they shall henceforth mean, viz. refer to, 
within the context at issue. 
3) A constitutive feature of the axiomatic method is the idea that 
by holding steadily to the postulates we can be led to fundamen-
tal insights, i.e. axioms.  Epistemologically speaking, the axioms 
follow immediately from the postulates.  They stand in full ac-
cordance with them, and they can be interpreted as insights cor-
responding to the specific intention formulated in the postulates.  
Axioms are basic insights and cannot be traced back to yet more 
fundamental assertions.  It is in this respect that axioms can be 
looked upon as being self-evident. 

4) Starting from the axioms, thinking activity may be led to 
higher structured propositions, i.e. theorems, which, in principle, 
can be derived from the axioms by means of purely logical rea-
soning.  This holds true even if the researcher might have caught 
sight of the content of the theorem by other means (e.g. by intui-
tion), or if he is aware of the content of the theorem without, at 
present, being able to trace it back to the axioms. 
5) Implicit in the hitherto sketched traits of the axiomatic 
method is the acknowledgement that the Principles of Logic are 
unrestrictedly valid – at all levels of the scientific investigation 
which had begun by formulating the postulates.  The main Prin-
ciples every researcher has to submit to are these: The Principle of 
Identity, the Principle of Non-Contradiction, and the Principle of Suf-
ficient Reason. 

Heed must also be taken of the following maxims, the first 
one being an application of the Principle of Identity, the latter 
one a consequence of the Principle of Non-Contradiction:  
a) If we have conveyed to a term (significant [in French]) a certain 
meaning (signifié [in French]), be this a thing which can be 
‘pointed at’, or a concept that can be ‘understood’, we have to 
stick to this definition during the entire on-going investigation; 
i.e., we are not allowed to change the assignment in the course of 
the investigation.   

This reading of the Principle of Identity naturally refers to all 
terms defined explicitly – but, since it is not possible to introduce 
every term by an explicit definition, its validity must be extended 
to every single significant which, when first introduced, was tac-
itly, i.e. implicitly being given an unambiguous meaning. 
b) Postulates and axioms must not contradict one another.  In 
axiomatic systems of Pure Mathematics, existence is conveyed to a 
mental item (‘thing’) only when it is found to be exempt from 
contradictions.  Quoting Paul Finsler, who was referring to asser-
tions in set theory: "The 'existence' of a mathematical object 
[thing] has a unique meaning corresponding to its consistency". 
[4]  In what follows, I will proceed on the basis of this view. 

The axiomatic method I have outlined would be badly misin-
terpreted if it were taken to mean that the inherent hierarchy of 
epistemological levels represents the temporal order in which the 
investigation itself will proceed: In praxi, a researcher does not 
necessarily follow the mentioned order of levels and steps.  How-
ever, from an epistemological viewpoint, a fully established and 
worked out axiomatic system must conform to the distinctions 
that have been sketched. 

3.  The Axiomatic Method Applied to Physics 

The axiomatic method was tailored to suit the fields of 
knowledge encompassing objects of a purely mental nature, 
which either remain confined to this realm (as is the case with the 
axiomatic set theory and arithmetic), or allow for some kind of 
sensory representation, but only in a way that safeguards the 
pre-eminence of their mental distinctness (as, e.g., in Euclidean 
Geometry).  Signs and ciphers in algebra and number theory, 
drawn figures and written symbols on paper in geometry, repre-
sent the objects in question, but have no value of their own: they 
are mere expediencies that help us pursue the line of thought 
founded in the intentions, and expressed in the postulates.  Ac-
cordingly, the Postulates of all these fields of knowledge com-
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prehend only purely mental categories, or, as in geometry, men-
tal categories that are sensory-perceptively illustrated. 

We find a completely reversed situation in fields of knowl-
edge wherein elements of sensory modality are the essential con-
stituents of the objects of knowledge in question.  If we compare 
different flowers with respect to their shape, observe the behav-
ior of birds, analyze soils, investigate the phenomena of electro-
magnetic induction starting from a simple experimental ar-
rangement that we subsequently modify step by step – in all 
these cases, we begin our investigation with a more or less gen-
eral intention and eventually specify our approach, aiming to 
clarify the relations among and between the perceptions of sen-
sory modality we are dealing with.  In the course of such exami-
nation, we are compelled to observe ever more accurately, to 
compare with assiduousness, and to consider new questions.  
Such a process may, obviously, involve devising new experi-
ments and modifying earlier ones – all of which may carry us to 
new observations, etc. 

Therefore, what primarily is given to a researcher working on 
a phenomenological scale consists of perceptions of modalities 
proper to the senses, it being the researcher's goal to discern, and, 
eventually, to describe the laws inherent in the appearances that 
have struck him.  A scientist doing research work on this basis 
will try to stick to the phenomenological plane, to unfold the 
laws underlying the appearances as such, and to deliver the net-
work of their relations inter se. 

For a pure mathematician (i.e. a researcher who has freely 
chosen the intentions he aims to pursue and thereupon formu-
lated postulates of exclusively mental content), the existence of 
the objects he deals with, as well as the truth of his findings, are 
always at issue, and depend entirely on the non- contradiction of 
the Postulates he has advanced, the Axioms that correspond to 
them, and the Theorems he has derived.  But the scientist en-
gaged in phenomenological field, work does not start by ques-
tioning the appearances as such.   On the contrary, he simply 
takes for granted the existence of the beings and perceptions that 
are the object of his investigation, and searches to unveil, by 
means of evolving observations combined with many experimen-
tal settings, the net of correlations hidden in the appearances.  
Within the phenomenological context, logical reasoning is not 
employed to secure the existence of the objects dealt with, but it 
is of inestimable importance in order to be able to arrange and to 
modify adequately the observations and the experimental de-
vices, and, obviously, also to be in the condition to draw the right 
conclusions from the series of observations undertaken. 

Although the approaches of a pure mathematician and of a 
scientist working on a phenomenological scale differ, each one of 
them is in itself clearly and unambiguously determined, and both 
methods are, in principle, free from contradictions. 

4.  Dogmatic-Deducible Theories in Science 

A completely different way of achieving scientific cognition 
within the realm of natural sciences – i.e. physics, chemistry, ge-
ology, and biology – is practiced by researchers who, imitating 
pure mathematicians, introduce Postulates that, extend their 
enunciations to include elements essentially belonging to modali-

ties of the world of sensory perceptions.  This has far-reaching 
consequences: 
1) While in pure mathematics the range of the claims contained 
in the Postulates was restricted to the relations of ‘items’, 
‘events’, and ‘things’ of purely mental nature – the Postulates we 
are now considering extend their meaningfulness, i.e. their claims 
and "prescriptions" to the world of sensory perceptions. 
2) In sharp contrast to a phenomenologist who tries to make out 
the laws hidden in the sensory appearances, the scientists whose 
views we are now discussing search for postulates establishing 
the definite rules according to which an actual configuration 
within the world of sensory perceptions must result in certain 
clearly defined, usually measurable future events.  Let me call 
this standpoint a dogmatic-deducible interpretation of Nature. 

While a phenomenologist, relying on observations and evaluat-
ing his experiences, and the outcome of several series of experi-
ments, may cautiously delineate suggestions about future devel-
opments of configurations he has been studying, a scientist as-
cribing to a dogmatic-deducible approach to natural events is com-
pelled to prescribe how the sensory appearances must evolve ac-
cording to his theory.  Due to the fact that the postulates do not 
only contain assumptions related to the constitution of the realm 
of sensory perceptions, but are mainly meant to foretell events 
(processes) belonging to certain sensory modalities, it becomes 
evident that every proposition logically derived from the postu-
lates necessarily involves rigid assertions about future sensory 
experiences.   

5.  SRT as a Dogmatic-Deducible Theory 

The foregoing preliminaries have provided us with the con-
cepts required to understand methodologically where Einstein's 
STR is located when compared with other scientific approaches. 
As is well known, Einstein based SRT on two explicit postulates 
(see Note 1, Fig. 1):  
1) The Postulate of Relativity (= PoR), demanding that in two in-

ertial frames of reference  K
0 ,  K

1 , moving reciprocally at a con-

stant speed along their parallel   x
0  –   x

1 –axes, identical laws of 
Nature be valid.  
2) The Postulate of Constant Speed of Light (= PoL), originally in-
troduced by declaring that for observers placed firmly along the 

  x
0 –axis of  K

0 , a flash of light  L
0 , emitted by a source of light 

 Q
0  of  K

0  in the positive direction of the   x
0 –axis, is always 

propagated at an equal speed  c , independently of any motion of 

 Q
0  along the   x

0 –axis at the time it emits  L
0 .– I will call this: 

'Configuration I of the PoL'. 
Both Postulates of SRT have been formulated here in a clear, 

unambiguous way that is in complete accord with the formula-
tions advanced by Einstein in his papers of 1905 [5] and 1922/56 
[6], when he established the premises wherefrom he set forth to 
derive the Lorentz formulae.  The Postulates reveal that both 
statements contain elements that do not belong to the realm of 
the purely mental concepts of mathematics and logic.  In item 1) 
above, we find “frames that are moving reciprocally at constant 
speed“, “laws of Nature”; and in item 2) above, it is stated that “a 
flash of light is propagated at an equal speed  c , independent of 
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any motion of  Q
0  [the source]”.  Such terms as 'speed' ('veloc-

ity'), 'motion', but also 'flash' and 'laws of Nature' do not appear 
casually in the formulation of the Postulates – they obviously 
form an essential, integrating part of what is demanded.  The 
Postulates say something about how certain elements of sensory-
perceptive modality are expected to evolve in the section or 
realm of Nature opened up and dealt with by the system speci-
fied by means of both the  PoR  and the  PoL . 

 
Figure 1.   K

0 ,  K
1  frames of reference (inertial systems);  v  speed 

of  K
1  with respect to  K

0 ;  Q
0  source of light, placed at the zero 

point of the coordinates of  K
0 , which emits the flash of light  L

0  in 

the positive direction of the   x
0 –axis.– The figure represents 'Con-

figuration I' (see text).  To obtain 'Configuration II', the source of 

light, now called  Q
1 , must be placed at the zero point of  K

1 . 

By this token, we can assert that Einstein's SRT belongs to the 
dogmatic-deducible theories about Nature.  This implies that SRT 
must comply with the two criteria mentioned in § 4.:  
i) The system has to pass the test of consistency;  
ii) The propositions derived within the system then have to be 
tested with the observations of sensory modality, and the latter 
should fit into the theoretical framework set up by the Postulates. 

6.  Logical Implications of the SRT Postulates 

1) Implications of the  PoR : 

1.1 Let us assume that scientists in  K
0  determine the constant 

speed of  K
1  in relation to  K

0  to amount to 20 m/s.  As a conse-

quence of the PoR, we may infer that scientists in  K
1  must de-

termine the constant speed of  K
0  with respect to  K

1  to be of the 
same value, i.e. 20 m/s. 

In other words: The  PoR  requires ab initio that researchers in 

 K
0  and  K

1  use completely equivalent instruments, based on 
the same measurement units, and demands that their observa-
tions meet the same standards of accuracy.  Surprising as it may 

seem, scientists in  K
0  and  K

1  cannot behave otherwise; they are 
strictly bound by the premises given with the  PoR , and are not 
allowed to choose their own units or commit any mistakes. 

This means that if the relative speed of  K
1  with respect to 

observers in  K
0  is declared to be  v , then the relative speed of 

 K
0  with respect to observers in  K

1  must also have the value  v . 

1.2 By introducing  K
0  and  K

1  as "inertial frames of reference", 

Einstein tacitly acknowledged  K
0  and  K

1  to be independent of 
each other, and this in a double sense:  

i) Any physical event  E
0  occurring in  K

0  belongs to this 

frame of reference and has no primary relation to  K
1 , and con-

versely, if we consider any event  E
1  taking place in  K

1 . 

ii) The course of a physical process in the realm of  K
0  cannot, 

per definitionem, be influenced by an event of  K
1 , and vice versa. 

Consequently, an observer in  K
1  cannot describe an event 

 E
0  taking place in  K

0 , as if he formed part of this latter system.  

On the contrary, he is forced to describe every event of  K
0  from 

the standpoint of an observer in  K
1 .  This means that he will 

always have to take into account that the frame of reference  K
0 , 

encompassing the event E°, is moving in its totality at the relative 

speed  v  with respect to himself as part of system  K
1 . 

Consider the following example: Let the relative speed of  K
1  

amount to 20 m/s – in the positive direction of the   x
! –axis.  If, at 

a given time   T
0  a man in  K

0  throws a tennis–ball in the posi-

tive direction of the   x
0 –axis, then, for a very short interval of 

time 
  
!T1 , this ball will be moving at a nearly constant velocity 

of, say, 10 m/s with regard to the rest of system  K
0 .  According 

to the  PoR , for observers placed at the  !x –axis of  K
1  this ball 

will move, during the short interval of time mentioned, at a 
speed of 30 m/s (with 20 m/s stemming from the relative speed 

of  K
0  in relation to  K

1 , plus the 10 m/s of the ball in  K
0 ). 

It is important to note that analogous computations have to 
be made for all physical processes looked upon across the 
boundaries of the frames of reference.  The  PoR  does not allow 
for any exceptions. 
2) Implications of the  PoL : 

Einstein introduced the PoL in a way that restricted primarily 

its validity to  K
0 .  This issues from the fact that according to the 

PoL the motion of the source of light  Q
0 , which belongs to  K

0 , 

is of no influence regarding the velocity of a light signal  L
0  

(emitted, say, in the positive direction of the   x
0  axis) when the 

speed of  L
0  is determined by observers at rest on the x°–axis – 

there being no reference at all to system  K
1 . 

It has often been overlooked that Einstein's initial formulation 
of the  PoL  is perfectly compatible with the idea of a light-ether 

being at rest in relation to  K
0 .  Amazing as this finding may 

sound, it does not, of course, imply that Einstein intended to re-
introduce the ether, nor does it suffice to demonstrate that any-
thing like a light medium (ether) exists. 

At this point, two questions arise concerning the situation 

within  K
1  must be analyzed: 
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Question 1:  Does the  PoL  valid in  K
0  have an equivalent in 

 K
1 ?  In its own right, the  PoL  does not foresee any extension to 

another system.  However, if we look upon the  PoL  as being a 

"law of Nature" shown to be valid in  K
0 , we are entitled to ap-

ply the  PoR , and consequently infer that an equivalent to the 

 PoL  in  K
0  must hold in  K

1 .  It reads as follows: 

 PoL  in  K
1 : For observers firmly placed along the  !x –axis, a 

light signal  L
1 , emitted by a source of light  Q

1  in the positive 

direction of the   x
1 –axis, is always propagated at an equal speed 

 c , independent of any motion of Q' along the   x
1 –axis at the time 

it emits  L
1 .– Call this version of the  PoL  'Configuration II of the 

 PoL ' (in analogy to 'Configuration I of the  PoL ', Sect. 5, Pol. 2). 

As can immediately be seen, the  PoL  in  K
1  refers to a con-

figuration in  K
1 , which is exactly symmetric to the one, set up as 

Configuration I of the PoL for  K
0  – when the concept of PoL was 

first introduced.  Consequently, the idea of the  PoL  in  K
1  takes 

also heed of the mutual independency of  K
1  and  K

0  – in both 
senses considered above (see § 6.1.2., (i), (ii)): (i) It takes into ac-

count that a physical event occurring in  K
1  has no primary rela-

tion to  K
0 , and conversely; (ii)' it conforms strictly to the re-

quirement that the course of a given physical process belonging 

to  K
1  cannot be influenced by any event of  K

0  – and vice versa. 
In both respects – (i)' and (ii)' – the relevant terms do not 

change during the development of the argument.  Most notewor-
thy, the units of length and of time, including what is being re-
ferred to by the symbols 'm' [meters] and 's' [seconds], remain 
unaltered when we transfer our viewpoint from one system to 
the other.  Furthermore, symmetric premises are rigorously set 
up.  This strict application of the  PoR  produces unambiguous 
statements with no room whatsoever for contradictions. 

Look upon the same item from another angle.  If we take the 

PoR seriously, the PoL, which is valid in  K
0 , must also hold 

good for observers in  K
1  insofar as the premises are strictly sym-

metric, i.e. if the light signal being examined by researchers in 

 K
1  is emitted by a source of light Q' which belongs to  K

1 . 
Question 2.  How does Configuration I of the PoL look to observers 

in  K
1  (and, conversely, Configuration II of the PoL to observers in 

 K
0 )? 

Attention must here be paid to the fact that Configuration I is 

 K
0 –centered, but is transformed in its totality into Configuration 

II if the PoR is applied correctly – and vice versa.  It follows that 

when observers in  K
1  look at Configuration I, they do not trans-

form it into Configuration II.  Rather, they look at it in terms of 

 K
1 , and this implies that they have to incorporate into their con-

siderations the relative motion between  K
0  and  K

1 , even when 

they are aiming to determine the velocity of  L
0 .  In principle, 

this computation does not differ from the one developed above 

for determining in  K
1  the velocity of a tennis–ball thrown 

within the realm of  K
0  (cf. § 6.1.2).   

So, if we start from Configuration I and consider the three as-

sumptions: i)  K
1  moves along the   x

0 –  x
1  –axis at speed  v  in 

relation to  K
0 ; ii) the source of light Q° in  K

0  sends a flash of 
light L° in the positive direction of the  x° –axis; iii) L° moves at 

speed  c  with respect to observers at rest in  K
0  – then the PoR 

requires that for observers at rest in  K
1  the speed of  L

0  must 
amount to  c + v .  (A reciprocal assertion will result, if Constella-
tion II is taken as the starting point of the examination.) 

7.  Relativist’s Basic Logic Fallacies 

1.  Einstein in his Papers of 1905 and 1922/1956 

1.1 In “Zur Elektrodynamik bewegter Körper” (1905), Einstein 
first gave a general characterization of the  PoR  and the  PoL .  
He then derived the Lorentz formulae by stating: "Let a ray of 
light be emitted at time !  from the zero point of system  K  along 

the  X –axis towards  !x , wherefrom it be reflected at time 
 
!1  in 

the direction of the zero point of the coordinates, [a place] at 
which it is to arrive at time 

 
!2 .” [6], p. 2  To this configuration he 

then applied the  PoL  in the “system at rest”.  However, a few 
lines later he observed "... that the light [i.e. the ray of light in  K  
he had just introduced and been considering] propagated itself 
(as the Principle [1], p. 9) of the Constant Velocity of Light in con-
nection with the Principle of Relativity demands) also with veloc-
ity  V  [i.e.  c ] when measured in the moving system"  [6], p. 32. 

What has happened?  Using the terms introduced in chapters 
I and V, we can say that Einstein applied the PoL together with 

the  PoR  to the flash of light  L
0  directly, neglecting thereby to 

transfer the source of light from  K
0  to  K

1 , falling short of as-

sembling in  K
1  a configuration completely symmetric to the one 

he had built up in  K
0 .  In the version of 1922, which Einstein 

revised as late as 1954, the same line of thought was expressed 
even more explicitly: Einstein first considered a ray of light mov-

ing in  K
0  in such a way that it satisfied the equation 

  
!("x# )2c2("t)2 = 0  independent of the state of motion of its 

source  Q
0  in  K

0  at the time it emitted the ray of light, and he 
then went on as follows: "The same process of propagation, how-

ever, can also be looked upon from  K
1 , whereby the Principle of 

Constant Velocity of Light must be fulfilled as well ..."  [6] 

In short: Einstein argued that the same light signal  L
0 , which 

had been emitted by the source of light  Q
0  in  K

0  and was said 

to be moving at speed  c  for observers in  K
0 , also propagated 

itself for observers in  K
1  at equal speed  c , notwithstanding the 

premise that the systems  K
0  and  K

1  were moving in relation to 
each other at speed  v .  Einstein simply applied the  PoR  to-

gether with the  PoL  directly to the flash of light  L
0 , without 

transferring the source of light  L
0  from  K

0  to  K
1 .  He didn’t 

arrange for  K
1  a configuration symmetric to the one he had es-

tablished for  K
0 .  This lack of symmetry between the systems 

 K
0  and  K

1  definitely rules out any application of the  PoR . 
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Eventually, Einstein failed to apply either Postulate correctly: 
i) The  PoR  demands that the laws of Nature be the same in 

both inertial systems  K
0  and  K

1 , but this presupposes the 
premises in both systems to be absolutely equivalent – the latter 
obviously not being the case, if one "forgets" to transfer the 
source of light from one system to the other.  If it is a law that the 

light signals emitted by a source of light  Q
0  in  K

0  always move 

at speed  c  within  K
0 , independently of the state of motion of 

 Q
0  with respect to the rest of  K

0  – then the  PoR  requires that a 

similar law be valid in  K
1 , insofar as strictly equivalent, sym-

metric premises are given, with the source of light having been 

transferred from  K
0  to  K

1 . 
By neglecting this and applying the  PoR  to an isolated flash 

of light, Einstein suddenly conveyed to the term  PoR  a meaning 
that substantially differed from the one he had initially given to 
it.  Hence, he misapplied the  PoR  he himself had introduced 
and he violated the  PoI . 
ii) Regarding the  PoL , we must remember that this postulate 

was introduced as being valid in  K
0 , with the source of light 

belonging to  K
0 .  Once these conditions have been established, 

we are no longer allowed to put them aside within the same con-
text, since by doing it, we would change the premises, and thus 
again violate the Principle of Identity. 
1.2 There is yet another point worth looking at: Let us, for the 

sake of argument, hold to Einstein's idea that a flash of light  L
0 , 

which was emitted by source  Q
0  in  K

0  moves as one (identical) 

light signal  L
0  with equal velocity    c =|c| in  K

0  and  K
1  – 

assuming, nevertheless, the mutual relative speed of  K
0  and  K

1  

still to be    v =|v|! 0 , when measured by observers in  K
0 , and 

also when measured by observers in  K
1 .  This has two remark-

able implications ((a), (b)): 

a) According to our premises,  L
0  can only move with the 

‘same’ speed  c , i.e. with the same numerical value, for observers 

in  K
0  and in  K

1  – if the units of measurement in  K
1  are artifi-

cially made to differ from those in  K
0  so that the same numeri-

cal value issues.  This fact, which is intrinsically correlated to the 
concepts of time-dilatation and length-contraction, involves a two-
fold violation of the Principle of Identity: 
i) We improperly continue to use the same term  c , although 

the underlying units of measurement used for  c  in  K
0  und  K

1  
differ from one another; 
ii) We improperly and tacitly maintain the terms 'm' for ‘meters’ 

and 's' for ‘seconds’ in  K
1 , as well as in  K

0 , although we by all 
means assert that any process lasting the exact unit of time when 

measured in  K
1 , must be determined by observers in  K

0  to 
correspond to an interval of time which differs from the time-

unit valid in  K
0 .– Here again we convey different meanings to 

the same terms within the same context – and this is a transgres-
sion of the Principle of Identity. 

b) The other implication is that by introducing into  K
1  units of 

measurement which are not identical to those of  K
0 , we are 

breaking the Principle of Non-Contradiction, since we had previ-

ously declared the mutual relative speed of  K
1  and  K

0  to be 

   |v|= v , wherefrom it had to be inferred that exactly the same 
units of measurement were valid in both systems. 
2) A look at modern followers of Einstein: 

An old memento urges "Ad fontes!"– Indeed, if we read Ein-
stein's original papers, we can perceive and comprehend how the 
lines of thought emerged and developed.  This can rarely be said 
if we consult newer textbooks on the subject.  Consider Ray D'In-
verno's Introducing Einstein's Relativity (1992).  The version of the 
postulates this author advanced reads as follows: 

"Postulate I. Principle of special relativity: All inertial observ-
ers are equivalent". [9] "Postulate II. Constancy of velocity of 
light: The velocity of light is the same in all inertial systems". [10] 
It is not easy to see what is meant by these formulations – and 
nearly impossible to sense that logical iniquities could be hidden 
behind them, i.e. lurking within these seemingly harmless words.  
By avoiding every specification about the place of the source of 
light, the mutual speed of light between the inertial systems con-
sidered, the units of measurement, and the question of symmet-
ric configurations – D'Inverno apparently skipped all the logical 
obstacles Einstein could not overcome.  Nevertheless, this, of 
course, is not the case.  Sluggish formulations may conceal, but 
certainly do not resolve insurmountable logical contradictions. 

Unfortunately, formulations as those presented by D'Inverno 
seem to be the rule in modern textbooks on SRT.  There are, 
however, exceptions.  Let us briefly examine one: Wolfgang Rin-
dler wrote in [12] p. 13: “He [Einstein] advanced as an axiom the 
following principle of relativity: The laws of physics are identical 
in all inertial frames, or, equivalently, the outcome of any physical 
experiment is the same when performed with identical initial 
conditions relative to any inertial frame.” [10], p. 7. 

Rindler then introduced what he called "Einstein's second 
axiom", the PoL, which in Rindler's version reads as follows: 
"There exists an inertial frame in which light signals in vacuum 
always travel rectilinearly at constant speed c, in all directions, 
independently of the motion of the source". [10], p.8 

If we set aside that Einstein originally only considered light 
signals traveling in one direction of the  x –axis, and if we over-
look the (important) fact that Rindler did not specify that the 
source of the light signals belongs to the inertial system in ques-
tion, there is not much to object to his formulations.  The truly 
remarkable assertions, however, follow a few lines later.  Rindler 
proceeded to combine both postulates I have quoted, and contin-
ued by stating: "... when combined with the first axiom, the sec-
ond leads to the following apparently absurd state of affairs, 
which we shall call Einstein's law of light propagation: Light signals 
in vacuum are propagated rectilinearly, with the same speed c, at 
all times, in all directions, in all inertial frames". [9] p. 9 

This is quite an extraordinary formulation, because it reveals 
ad oculos how Rindler completely misapplied the  PoR , ‘forget-
ting’ to check whether the ‘initial conditions’ were really ‘identi-
cal’ ... ‘relative to’ the different inertial frames, or not.  As soon as 
one notices this neglect of the fundamental premise of symmetry, 
it is easy to amend Rindler's text: 
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As regards the  PoR , Rindler ought to have written after 
"equivalently": "... the outcome of any physical experiment is the 
same in any given inertial frame when performed with identical, 
i.e. symmetrical conditions relative to the originally considered iner-
tial frame, and only then" (additions by B.G. in italics).  With re-
spect to the PoL, Rindler ought to have added (as already men-
tioned): "...independently of the motion of the source of the light 
signals, which belongs to the inertial frame in question" (additions by 
B.G. in italics). 

With these amendments, it would have become clear that a 
logically flawless combination of both the  PoR  and the  PoL  can 
never lead to the formulations advanced by Rindler, but to 
statements similar to those presented in Sections IV and V of the 
present paper, and coined: 'Configuration I of the PoL' and 'Con-
figuration II of the PoL', respectively. 

Ten years later, in his Relativity – Special, General, and Cosmo-
logical (2001), Rindler introduced the PoR and the PoL as follows: 
"In his famous relativity principle (RP) of 1905 he [i.e. Einstein] 
asserted that all inertial frames are equivalent for the performance of 
all physical experiments.  That was the first postulate". [9], p. 12.... 
Einstein "adopted as his second postulate: light travels rectilinearly 
at speed c in every direction in every inertial frame". [9] p. 12. 

Rindler then continued: "Einstein knew, of course, that his 
second postulate clashed violently with our classical (Newto-
nian) ideas of space and time: no matter how fast I chase a light 
signal (by transferring myself to ever-faster IFs [inertial frames of 
reference]) it will always recede from me at speed  c !  Einstein's 
great achievement was to find a new framework of space and 
time, which in a natural and elegant way accommodates both his 
axioms.  It depends on replacing the Galilean transformation by 
the Lorentz transformation as the link between IFs.  This essen-
tially leaves space and time unaltered within each IF, but it 
changes the view which each IF has of the others". [10] p. 12 

Compared with the version he had advanced in 1991, Rindler 
obscured the facts in 2001.  One needs to be very careful to see 
that Rindler misapplied the PoR by neglecting symmetrical con-
ditions in the inertial frames of reference considered: He omitted 
any reference to the source of light, as if a ray of light lacked a 
source.  And, again, he led the reader astray by declaring that the 
Lorentz transformation "leaves space and time unaltered within 

each  IF
0  – without noticing that what is left unaltered is the 

mere numerical value of lengths and times determined by measur-
ing on the basis of mutually incompatible units which, neverthe-
less, are referred to by using the same symbols (e.g. 'm', 's') – in 
stark contradiction of the Principle of Identity. 

Sadly enough, the only progress achieved by writers on rela-
tivity since Einstein's original paper of 1905 seems to have been 
blurring and concealing ever better the logical inconsistencies 
underlying SRT.  

9.  Conclusion 

1. In his papers on SRT, Einstein introduced a dogmatic– de-
ducible treatment of the main items he was concerned with: Imi-
tating the well-established axiomatic approach characteristic of 
pure mathematics, he started by formulating postulates (which 
he called principles).  But in contrast to the situation in mathe-
matics, Einstein's two postulates, the Postulate of Relativity (PoR) 

and the Postulate of Constant Velocity of Light (PoL) do not only 
deal with purely mental entities, they essentially contain ele-
ments belonging to the world of sensory perceptions.  Conse-
quently, SRT prescribes what events must occur, above all, what 
kind of measurements must result in a given configuration. 
2. In these respects, the dogmatic–deducible method inherent to 
SRT differs also fundamentally from the phenomenological ap-
proach, by means of which a scientist tries to unfold the laws 
present in the sensory appearances, omitting any kind of an a 
priori prescription. 
3. When proceeding from the postulates in order to develop the 
conceptual net of the SRT, relativists, however, soon overthrow 
the premises they themselves had set up.  Although the  PoR  is 
only applicable to strictly equivalent, symmetric configurations 
in comparable inertial frames of reference moving at a constant 
speed  v  in relation to one another, Einstein and his followers 

pick out a single light signal  L
0 , emitted from a source firmly 

placed in one given inertial frame  K
0 , and apply alone to it the 

 PoR  – disregarding the obvious lack of symmetry.  By acting in 
this manner, not taking into account that every light signal is 
emitted by a source of light forming part of one definite system, 
they failed to transform their initial configuration in its entirety. 
4. Regarding the mutual relative motion of two inertial systems 

 K
0,K1 , there exists a universal consensus that the constant 

speed of this relative motion has the same value  v  when deter-

mined by observers at rest placed in  K
0  or  K

1 .  This implies 

that the same units of measurement are valid in  K
0  and  K

1 .  
This implication, however, is overthrown by Einstein and his 
followers, when they declare that the velocity of any given light 

signal 
  
Li , as determined by observers in  K

0  and  K
1 , must al-

ways be of the same numerical value  c .  By doing this, relativists 

introduce different units of measurement in  K
0  and  K

1 , and 
this contradicts the premises they had started from – and had 
considered to be valid when discussing the relative motion of the 
two inertial systems at stake. 
5. By arguing that light signals move with velocities of the same 
numerical value  c  for observers in different inertial systems be-
ing in constant relative motion with respect to one another, rela-

tivists introduce different units of measurement in  K
0  and  K

1 , 
but they keep holding to the same original symbols 'm', 's' referring to 
the mutually incompatible units of measurement.  This is clear a 
violation of the Principle of Identity.– Furthermore, it is only by 
introducing the same numerical value for velocities that in reality 
differ from each other when determined with the same units of 
measurement, that one can thereafter speak of ‘time-dilatation’ 
and ‘length-contraction’.  [9] 
Note: Einstein and most writers on this subject speak of 'Princi-
ples'. In the present paper the term 'Principle' is reserved to de-
note the self-evident principles of logic – and avoided for the 
partly controversial settings at the foundations of SRT. 
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Correspondence 
 
Extra Gravity from the Spin of the Sun  

Newton’s laws do quite well in describing Mercury’s orbit, 
but there is a little extra motion at the perihelion of the orbit that 
Newtonian analysis cannot account for.   When the planet rounds 
the Sun, as it approaches its previous perihelion point, the planet 
travels a little farther to reach a newly established point.  The 
cause for this advance has been the subject of debate for a hun-
dred and fifty years.  What is suggested here is that the Sun’s 
spin createss extra gravity.  We agree with [1] that the intense 
spin of the Sun modifies the planet’s effective mass.  We there-
fore write the differential equation for Mercury’s orbit as 

  
  
(dx / d!)2 + x2 = H "2 2GMx + 2

25
rS

4#S
2x2 " A$

%
&
' 1 + 5

2

GMx

c2

$

%(
&

')
 ,  (1) 

where the last quantity in big parentheses is the combined Lor-
entz transformation due to mass and space modifications [2].  In 
this equation,  x  represents the reciprocal radial vector of the 
orbit; !  is the angular overshoot of the orbit beyond that ac-
counted for by Newton’s theory;  G  is the universal gravitational 

constant; 
  
M,rS,!S , stand for the mass, radius, and spin rate of 

the Sun;  A  is a constant for the two-body system;  c  is the speed 
of light; and  H  is Mercury’s orbital angular momentum per unit 

mass. This equation factors to 
  
(dx / d!)2 = (xp " x)(x " xa )K ,  

where
  
xp  and 

  
xa   are the reciprocal radii at the perihelion and 

aphelion of the orbit.  The constant  K  is found by summing up 
all the coefficients on  in the expanded (1).  This provides 

  
(dx / d!)2 = (xp " x)(x " xa ) 1 " 5G2M2(cH )"2 " 2

25
rS

4#S
2 H "2$

%
&
' .(2) 

We eliminate the number unity from inside the square brackets 
because it represents the Newtonian orbit.  We want to focus 
only on the overshoot not predicted by Newton’s laws, so we 
write 

  
(dx / d!)2 = (xp " x)(x " xa ) " 5G2M2 c2H2 " 2

25
rS

4#S
2 H2$

%
&
' . (3) 

Solving for  d! , 

  
d! = dx 5G2M2c"2 + 2

25
rS

4#S
2$

%
&
'

(
)*

+
,-

2H2 (xp " x)(x " xa )    . (4) 

We evaluate the radical and the  dx  using the function  

    
  
x = xp sin2 ! + xa cos2 !    , (5) 

([2], p. 93), along with the identity  sin2 ! + cos2 ! = 1 : 

 
  

(xp ! x)(x ! xa ) = sin " cos"  & (6) 

and    
  
dx = 2(xp ! xa )sin " cos"!d"    . (7) 

Eqs. (6) and (7) in (4) then give: 

    
  
d! = 2 (1 / 2H2) 5G2M2 c2 + 2

25
rS

4"S
2#

$
%
&

'
()

*
+,
d-    . (8) 

Integration yields: 

    
  
! = (" / H2) 5G2M2 c2 + 2

25
rS

4#S
2$

%
&
'    , (9) 

in radians per cycle.  This value for !  conforms to measurement.  
Most authors who perform this analysis produce: 

      ! = (" / H2) # (6G2M2 c2)    . (10) 

We see from this that the extra gravity generated by the spin of 
the Sun is responsible for one-sixth of Mercury’s anomalous 
perihelion precession. 
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This paper undertakes three main tasks: 1) To point out several different meanings that researchers have 

conferred on terms such as “constant velocity of light', or ’constant speed of light’, or, most concisely, ‘constant 
light speed’ (CLS), and to analyze in detail which of these interpretations are logically tenable; i.e. do not lead to 
any contradictions; 2) To show what kind of Doppler-effects are to be expected on the basis of each tenable 
definition of 'constant light speed'; 3) To outline how, under unambiguous empty space conditions, Doppler-
effects may help to settle the question: What is the true meaning of the expression 'constant light speed' in 
empty space? 

 
1.  Introduction 

'Constant Light Speed' (CLS) is a term currently used to indi-
cate a limit speed, an un-changeable and un-surmountable quan-
tity.  The three words of the term set up a significant (French): "an 
expression referring to a clear, distinct something"), which in the 
past 200 years has been defined – albeit sometimes not very 
clearly or explicitly – in several, as we shall see, mutually incom-
patible, ways.  Each definition conveys to the significant a mean-
ing, a signifié (in French): "that, to which a given term refers to"); 
in other words: links the term to a concept.  Thus, every single, 
clearly and unambiguously formulated, definition of 'CLS' estab-
lishes an unequivocal relationship between the term itself and 
what it stands for.  Hence, whenever the term has been defined 
in one specific way, it will and must always refer to the meaning it 
has been attached to by the definition alluded to. 

2.  CLS in Relation to a Medium (= CLSM) 

Probably the best way to become aware of what is meant by 
the significant 'constant light speed in relation to a medium' (= 
CLSM) and so to be in the most suitable position to analyze the 
various implications of its signifié, is to postulate the medium as 
the immutable and invariable basis of the entire reasoning and 
experimental setting.  Consider the medium as the stage on 
which the dramatis personae (i.e. light-source, light-rays, observers, 
receivers) move or are at rest.  The initial constellation has light-
source, observers, receivers at rest in relation to each other, and 
also with respect to the medium.  The implications of the idea of 
a medium-constancy emerge when we, in subsequent modifica-
tions of the initial constellation, let one or several components 
move in relation to the medium, and, eventually, with respect to 
each other.  

2.1  The Basic Concept of CLSM 

In principle, the idea that a flash of light needs a medium, if it 
is to be transmitted, and moves with constant velocity in relation 
to the medium is the classic 19th-Century interpretation of how 
light is propagated, even through what is regarded to be "empty" 
space. Authors adhering to the medium-constancy claim that: 
i)  Propagation of a flash of light is not feasible without a me-
dium.  In ‘empty’ space, the medium in question is called ether 
(or aether); 

ii)  If a source of light  Q  emits a flash (or ray) of light 
 
L0  , this 

flash, or signal, will always move in relation to – or propagate 
itself within - the medium at the same speed  c , whatever the 

state of motion of  Q  in relation to the medium at time   t
0  may 

have been when it emitted 
 
L0 ; 

iii)  The medium oscillates and by doing so transmits or spreads 
the flashes, signals or rays of light; 
iv) The propagation of every flash of light complies with the 
wave equation, and:  
    

   
!0f0 =!|cm |!= cm    , (1) 

where 
 
!0  is the wavelength of the ray of light 

 
L0   in question; 

  
f0  is the frequency of 

 
L0  ; 

  
cm  is the constant magnitude of the 

speed of 
 
L0  within the examined medium, regardless of the di-

rection in which 
 
L0  is emitted. 

Many researchers have advocated the medium-constancy or 
strongly sympathized with it.  Amongst them are Aspden [1], 
Haedicke [2], Jellinek [3], Lenard [4], Marinov [5], Mohorovicic 
[6], Morales [7], Palacios [8], Podlaha [9], Sapper [10], Vogtherr 
[11], Wesley [12]. 

2.2  Is the Idea of a CLSM Logically Consistent? 

Any ‘signal’ needs some sort of ‘palpable’ medium in order to 
propagate at all, and eventually moves with constant speed with 
respect to that medium.  One well-known example is an acoustic 
signal.  There is nothing contradictory with regard to the con-
stant speed with which acoustic waves are spread by and within 
any kind of medium that is suitable and fulfils the conditions for 
transmitting them.  However, if we consider the various possible 
patterns of movement between the source of the waves, the me-
dium, and the receiver-observer, some very peculiar Doppler-
phenomena appear.  But no incongruity will be detected as long 
as we hold strictly to the notion that every single wave (or, to be 
more precise, ‘wave-front’) propagates at a constant speed in rela-
tion to its medium.  Researchers who advocate a medium con-
stancy for the propagation of light-flashes also avoid every kind of 
inconsistency, as long as they restrict the idea of the constant 
speed to the propagation of the flash itself – in other terms: to the 
very head or front of the light-wave – in relation to the medium 
in question. 
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As soon as we consider the various patterns of movement be-
tween the light-source, the medium, and the receiver-observer, 
we are compelled to distinguish four Cases, and – as we will see 
- in some of them either the emitting source, or the receiver-
observer, or even both, source and observer, cannot expect to 
determine a constant speed of light with respect to themselves.  
The basic setting can be illustrated with the help of Fig. 1. 

 
Figure 1.  The light-source  Q  and the observer  A  are placed at 

location  O  at time   t
0 , when  Q  emits a ray of light 

 
L

0
 to-

wards (i.e. in the direction of) the receiver-observer  B .  Let 
medium  M  fill evenly the entire space. 

Case 1: Observer  A , source  Q , receiver-observer  B , and the 
medium  M  are mutually at rest. 

Under these conditions, the emitted ray of light 
 
L0  will be 

propagated according to the wave equation, Eq. (1), not only in 
relation to the medium  M , but also with respect to  A ,  Q , and 

 B  – since the latter three and the medium M are mutually at rest. 

This means that if at time  t
0 ,  Q  emits the ray of light 

 
L0  which, 

from  Q ’s viewpoint, moves with speed 
  
cm , wavelength 

 
!0 , 

and frequency 
  
f0 .   

 
L0  will have exactly these same properties 

for receiver-observer  B .  Within the medium  M , 
 
L0  will be 

propagated with the same velocity, wavelength, and frequency 
as it was emitted with by  Q . 

In order to be able to analyze correctly the more complicated 
Cases 2 to 4, we have to introduce a new term 

      T = 1 / f    .  (2) 

If in Case 1, where  Q ,  A ,  B , and the medium  M  are mutually 
at rest, observer  A  computes  n  wavelengths.  It follows from 
Eqs. (1, 2) that  
     n! = nTc    . (3) 

In a situation of reciprocal rest between  Q ,  A ,  B , and the 
medium  M , it is obvious that Eq. (3) is valid not only for the 
observations of  A , but also for the observations of the receiver-
observer  B . 

Let us now proceed to: 
Case 2:  The medium  M , and the observers  A , and  B  are still at 
rest in relation to each other; the source  Q , however, moves rec-
tilinearly, either towards  B  or in the opposite direction, with 
speed 

  
vQM . 

If these conditions are given,  Q  will continue to stimulate the 

medium  M  with the same frequency 
  
f0  of light-impulses, but 

since  Q  is moving with speed 
  
vQM  towards receiver–observer  B  

(or, vice-versa, in the opposite direction), the emitted wavelength 
of 

 
L0  will be either increased or decreased (depending on the 

direction of the movement of  Q  in relation to  B ) by the length 

  
TvQM , and this means: by the distance that  Q  travels in the 

same direction (or the opposite direction) of the emitted ray of 
light 

 
L0  during the interval of time  !T  between two light-

impulses following one another.  As far as receiver-observer  B  is 
concerned, in Case 2, Eq. (3) must therefore be modified to 

    
  
n! + nTvQM = n "T c    ,  (4) 

from which we can derive  

    
  
c / f = ! + vQM f = c / f + vQM f    ,  

leading to: 
    

  
!f = f (1 + vQM / c)    . (5) 

In other words: Given the conditions defining Case 2, the re-
ceiver-observer  B  will register with respect to the ray of light 

  
L0  a frequency that differs by the factor 

  
1 / (1 + vQM / c)  from the 

frequency detected under the conditions of mutual rest between 
the medium  M , the source  Q , the observers  A , and  B . 

Regarding the speed of the ray of light 
 
L0 , however, no 

changes are to be expected.  The wavefront of 
 
L0  will still move 

at speed  c  with respect to the medium  M , as well as to the ob-
servers  A  and  B , who are at rest in relation to each other, and 
to the medium  M . 

Case 3: The source of light  Q , the medium  M , and the ob-
server  A , located in the immediate vicinity of  Q , are at rest in 
relation to each other.  In contrast to them, the receiver-observer 

 B  is moving rectilinearly in relation to the medium M with 
speed 

  
vBM , either towards the source  Q , or in the opposite di-

rection. 
Since  Q , medium  M , and observer  A  are mutually at rest, it 

follows that if  B  moves with speed 
  
vBM  in relation to the me-

dium  M , the same speed 
  
vBM  will apply to  B 's motion with 

respect to  Q  and to the observer  A .  This implies that the wave-

fronts of the ray of light 
 
L0  emitted by  Q  with speed  c  shall 

reach  B  either with speed 
  
c + vQM  if  B  moves toward  Q  – or 

with speed 
  
c ! vQM  if he moves in the exactly opposite direction. 

Thus, from the point of view of  B , Eq. (3) must be modified 
to 
    

  
n! = n "T (c + vBM )    , (6) 

leading to  
  
c / f = (c + vBM ) / !f , and we derive 
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!f = f (1 + vBM / c)    . (7) 

In other words: Given the prevailing conditions in Case 3, suc-
ceeding wave-fronts of 

  
L0  will reach the receiver-observer  B  

with a frequency  !f  that differs by the factor 
  
(1 + vBM / c)  from 

the frequency  f  with which  Q  emitted the light-waves. And 
this change of frequency corresponds to the altered speed of the 
wave-fronts with respect to the receiver-observer  B  who is recti-
linearly moving with speed 

  
vBM  in relation to medium  M .  

Nevertheless, the speed of every wave-front in 
 
L0 , emitted by 

 Q , will still be the un-altered speed  c , not only with respect to 
the medium  M , but also with respect to  Q , and  A , who both 
are at rest with respect to the medium  M .  And for them, the 
frequency of the succeeding light-waves of 

 
L0  will, accordingly, 

also remain the un-altered  f . 
Case 4:  Let us now assume the source  Q  to be in a rectilinear 

motion at speed 
  
vQM  with respect to the medium  M  (either in 

the direction of its emitted flashes of light or in the opposite di-
rection) – and let us postulate that (at the same time and inde-
pendently of  Q ’s motion) receiver- observer  B  is rectilinearly 

moving with speed 
  
vBM , either towards  Q  and the incoming 

wave-fronts of 
 
L0  or in the same direction as the flashes of light 

themselves. 
Since Case 4 clearly combines both the settings described as 

Case 2 and Case 3, we are compelled to consider and combine 
Eqs. (5) and (7), resulting in 

 
  
!!f = !f (1 + vBM / c) = f (1 + vQM / c)"

#
$
% & (1 + vBM / c)    . (8) 

This eventually leads to:  

    
  
!!f = f (c + vBM ) (c + vQM )    . (9) 

In other words: Under the conditions described as Case 4, the 
receiver-observer B will register succeeding wave-fronts of 

  
L0  

with a frequency  !!f  which differs from the frequency  f  with 
which  Q  emitted the light-waves by the factor 

  
(c + vBM ) (c + vQM ) .  And this change of frequency corresponds 

again to the altered wave-front speed relative to the receiver-
observer  B , who is rectilinearly moving with speed 

  
vBM  with 

respect to the medium  M .  Nonetheless, also in Case 4 the light-
flashes emitted by  Q  will continue to move with speed  c  in 
relation to medium  M . 
Summarizing the findings in Cases 1 – 4: Although the postu-
lated frameworks of these four Cases differ considerably from 
each other, every single light-wave emitted by source  Q  shall 
always propagate itself through medium  M  with the un-altered 
speed of value  c .  Hence, the idea of a constancy of the speed of 
light in relation to the medium is upheld, and at all events logi-
cally consistent. 

The situation is quite different if we look at the findings to be 
expected insofar receiver-observer  B  is concerned: Whenever 

either the emitting source  Q  or the receiver-observer  B  himself 
or both,  Q  and  B  simultaneously, set themselves in motion in 
relation to the medium  M , it is – under the prevailing conditions 
– compulsory for  B  to detect changes in the frequency of the in-
coming wave-fronts, compared to the frequency with which  Q  

had emitted them.  Furthermore, as soon as  B  himself starts to 
move with regard to the medium  M , the speed of the light-
flashes he receives shall automatically either increase or decrease, 
the eventual effect depending on the direction and the velocity-
quantum of  B 's motion in relation to the medium. 

3.  Constant Light Speed Relative to its 
     Source (= CLSQ)  

The idea of a light speed constant only in relation to its emit-
ting source differs essentially from the hypothesis of constancy re 
medium, since it disposes of every conceivable immutable item 
at rest.  There is, in principle, no stage on which the dramatis per-
sonae interact: light-source, observers, receivers simply move in 
relation to each other without referring to a medium.  However, 
this does not mean that researchers advocating the idea of source 
constancy deny that a medium exists; they only argue that light 
does not need a medium in order to propagate.  On the contrary, 
media are taken to be hindrances, slowing down the speed of 
light. 

3.1  Basic Concept of CLSQ 

Authors who support speed constancy relative to the source 
claim that: 
1)  The propagation of a flash of light does not depend on the 
existence of a medium.  True empty space is no hindrance to the 
propagation of light;  
2)  Suppose a source of light  Q  emits individual flashes (or cor-

puscles) of light 
  
Lk , then any given flash 

  
Lki , will always move 

away from its source  Q  at the same speed  c , regardless of the 
state of movement of  Q  in relation to any external observer (i.e. 

an observer separated from  Q ) at time   t
0  when  Q  emitted 

  
Lki ; 

3)  If a light-source  Q  emits a well-defined ray of light 
 
L0 , this 

ray will consist of a sequence of mutually equivalent light-

corpuscles 
  
Lki  being emitted by  Q  at a constant frequency   f

0 ; 

4)  Since the light-corpuscles 
  
Lk  of every specific ray of light 

 
L0  

are emitted at an invariant frequency   f
0 , and go off at the same 

speed, the corpuscles of every well-defined ray of light will com-
ply with Eq. (2) as 

      a
0f 0 = c0    , (10)  

where: 

  a
0  denotes the distance between two light-corpuscles, 

  
Lk1  and 

  
Lk2 , of the same ray of light 

 
L0  where the latter corpuscle 

  
Lk2  

was the first to be emitted after 
  
Lk1  ; 

  f
0  indicates the frequency with which the light-source  Q  emits 

the light-corpuscles 
  
Lk  composing the ray of light 

 
L0  ; 
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  c
0  refers to the constant quantum (amount or value) of the speed 

of 
  
Lk ,.  

The source-constancy is a ballistic model.  On grounds of this 
model, we may distinguish between the primary light-source  Q , 

which emits a corpuscle 
  
Lk , and a secondary light- source, even-

tually a mirror, that reflects an in-coming ray of light L0. Many 
researchers have advocated or strongly considered the primary 
source-constancy, a hypothesis first contemplated and introduced 
by Ritz (1908) [13].  Amongst them are Bernays [14], Dingle [15], 
Dürr [16], Friebe [17], Guillaume [18], La Rosa [19], Majorana 
[20], Moon and Spencer [21], Nedved, Otis [22], Preikschat [23], 
Stewart [24]. 

3.2  Is the Idea of a CLSQ Logically Consistent? 

The outlined ballistic approach to light speed in terms of 
source-constancy is quite straightforward.  To provide a very sim-
ple example in an every-day context: If I throw three elastic balls 
in a short sequence against a wall, we may assume that I'll con-
vey to each ball approximately the same impulse, so that they'll 
head off at more or less the same speed.  Now, if I ride a bicycle 
and manage to throw the balls from the moving bike, as if I stood 
on firm ground, they'll speed off from me at the former velocity, 
i.e. as if I were still standing on firm ground; conversely, for an 
external observer at rest with regard to the ground and the wall, 
my speed on the bike when throwing the balls will add to the 
velocity I have conferred them.   

Researchers holding the idea of a source-constancy apply an 
analogous line of thought to any primary source of light  Q  that 

emits, at a constant frequency   f
o , light-corpuscles 

  
Lki  compos-

ing the ray of light 
 
L0 .  This implies that as soon as we assume 

the light-source  Q  and the receiver-observer B to be moving 
rectilinearly in relation to one another, not only Doppler-effects 
regarding the frequency with which the light-corpuscles 

  
Lki  

reach  B  will come about, but also, and tightly linked to these 
phenomena, the speed of the light corpuscles themselves, arriv-
ing at receiver-observer  B  will be modified according to the 
aforementioned mutual state of motion between  Q  and  B .  This 
reasoning leads to: 
Case 5: 

Assuming that there is no need of a medium for a ray of light 
to be propagated from a given source to a receiver, let light-
source  Q  emit light-corpuscles 

  
Lk , which leave  Q  with speed 

  c
0  through empty space towards receiver-observer  B .  Given 

the absence of a light medium, we only have to consider mutual 
(relative) movements between source  Q  and receiver-observer 

 B .  The initial setting, with the various components mutually at 
rest, is illustrated with the help of Fig. 2. 

Departing from this initial setting, where all the important 
components are at rest in relation to each other, we will now – for 
the sake of simplicity – consider only one variation and assume 
Body  B  to be in a rectilinear state of motion towards  Q  with 

speed 
  
vBQ .  Under these circumstances, the light-corpuscles 

  
Lki , which are still heading off from  Q  with speed   c

0  in the 

direction of  B , will be determined by the receiver-observer  B  to 

reach him with speed   c
0 + v0 .  Furthermore, although  Q

o  keeps 

on emitting the light-corpuscles 
  
Lk  with the un-altered fre-

quency   f
0 , the receiver-observer  B  will detect an increase of 

frequency. 

 
Figure 2.   S  is the inertial system or frame of reference, in 

the realm of which the following items are either at rest or in 
different states of motion in relation to each other:   Q  is the 

primary source of light that emits light-corpuscles 
  
L

k  at the 

regular frequency   f
0  in the positive direction of the  x -axis 

of  S ; i.e., in the direction of receiver-observer  B .  The light-

corpuscles 
  
L

k  are the elements composing the ray of light 

 
L

0
. Initially, both the light-source  Q  and the receiver-

observer  B  are at rest within the frame of reference  S . 

Starting from Eq. (10), we can introduce 

   T = 1 / f 0  (11) 

In the case of mutual rest between  Q  and  B , the combina-
tion of (2) and (10) leads to: 

   na0 = nTc0  (12) 

As soon as  B  moves with speed 
  
vBQ  towards  Q , (12) is 

transformed into 

 
  
na0 = n !T c0 + vBQ

"
#$

%
&'

 (13) 

leading to 
  
c0 / f = (c0 + vBQ ) f  

and this means 
  
!f = f (1 + vBQ c0)  (14) 

In other words: On the basis of the source-constancy, a re-
ceiver-observer evenly moving towards the emitting light-source 

 Q  must detect a change of frequency of the in-coming light-
corpuscles that is similar to the one derived for Case 3, on the 
basis of the medium-constancy [see Eq. (7)].  There is, however, an 
important difference to be well aware of: On the basis of the me-
dium-constancy, we have to distinguish, on the one hand, between 
a movement of the source in relation to the medium and the re-
ceiver, where the latter two are mutually at rest (Case 2) – and, 
on the other hand, a movement of the receiver in relation to the 
medium and the source, which are then at rest with respect to 
each other (Case 3).  This distinction can be omitted if we dispose 
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of a light-medium and provisionally accept the idea of a source-
constancy, because under these conditions we only have to con-
sider the relative movement between the source and the receiver.  

Summarizing the pros and cons of the source-constancy, we 
can assert that the ballistic approach underlying the idea of a 
constant light speed relative to the emitting primary source of 
light is free from contradictions.  It is, however, a very restricted 
‘constancy’, solely applicable to the emitting source of light in 
question.  This is unavoidable, since the slightest relative move-
ment between a receiver-observer and the light-source – or, for 
that matter, simply between the light-corpuscles of a given ray of 
light and the receiver must immediately result, from the stand-
point of the receiver-observer, in a change of the speed of light 
and in an alteration of the frequency of the in-coming light-
corpuscles.  

Furthermore, under terrestrial conditions, we will hardly ever 
achieve a completely medium-free large-scale experimental set-
ting.  As long as we cannot rule out there being some sort of pal-
pable medium between the light-source  Q  and the receiver-
observer  B , it will be difficult to exclude certain effects of the 
medium on the propagation of the light-corpuscles, be it in the 
way of slowing them down, or, on the contrary, accelerating 
them or carrying them forth. 

4.  Constant Light Speed Relative to the 
     Receiver (= CLSR) 

The idea of a constant speed of light in relation to every con-
ceivable observer who receives flashes of light from any conceiv-
able source of light is a postulate that forbids any investigation 
on the true magnitude of the speed of flashes of light emitted and 
received under varying conditions of motion between the drama-
tis personae involved and interacting (i.e. source of light, fre-
quency with which corpuscles or waves are being emitted, 
movement of the receiver-observer in relation to the source, the 
flash of light, a given medium).  This idea implies that the speed 
of light is, in fact, something absolute, invariant, and not a thing 
to be determined. 

4.1  Basic Concept of CLSR 

Researchers advocating the CLSR declare that every flash of 
light L0 will always reach every receiver-observer  B r with the same 
velocity of magnitude  c  – depending neither on the state of mo-

tion existing between the light-source  Q
0  – that emits the light-

flash, nor 
 
L0  and the receiver-observer  B r nor on the nature (i.e. 

composition, quality) of the in-coming light-flash 
 
L0  ; in other 

words: whether the light-flash consists of light-waves or some 
sort of light-corpuscles is of no relevance to the hypothesis of a 
CLSR.  The idea of a CLSR was implicitly introduced by Einstein 
1905 [27] and has since then been maintained by virtually all the 
researchers defending the SRT; e.g., Rindler 1991 [28] and D'In-
verno 2006 [29].   

I'll analyze and illustrate what this postulate of a universal re-
ceiver-constancy means and what it implies with the help of Fig. 3. 

 
Figure 3.    S  is a frame of reference where locations and move-

ments of the various components can be viewed and described, 

i.e. the light-source  Q , the emitted light-ray 
 
L

0  and its elements 

(light-corpuscles or light-waves), the receiver-observer  B .   S  

may also be looked upon as an inertial frame of reference, in re-
lation to which the movements of  Q ,  B , and the light-waves or 

corpuscles of 
 
L

0   can be determined on the basis of the same, 

uniform units of measurement.   Q  is the light-source that emits 

light-waves or light-corpuscles   Lk , the elements of 
 
L

0  , with the 

constant frequency   f
0 .  These elements always depart from  Q  

at the same speed │  cLQ |.   B  is the receiver-observer who either 

is at rest with respect to  Q  (or  S ) or moving towards or away 

from  Q .  The terms i)|
  
cLQ |, ii) 

  
vQB , iii) 

  
vBQ  are to be read as 

follows:  i): speed-quantum (or magnitude)  c  of the elements of 

 
L

0  in relation to  Q ; ii): speed-quantum  v  of  Q  in relation to  B ; 

iii): speed-quantum  v  of  B  in relation to  Q . 

If we look at the various components of Fig. 3, we see that a 
comprehensive analysis would have to consider all the conceiv-
able states of motion of each component not only in relation to 
every single one of the others, but also with respect to the differ-
ent subsets of them.  However, in order to analyze and establish 
whether the hypothesis of a general receiver-constancy of the veloc-
ity of light is in principle logically tenable, i.e. free from contradic-
tions, it will suffice to pick out and concentrate on one single 
constellation, viz. assuming that the receiver-observer  B  is mov-
ing rectilinearly with constant speed 

 
vBQ  towards the light-

source  Q .  This leads us to: 
 Case 6:  For the sake of simplicity, assume that no light me-

dium has to be taken into consideration.  Let light-source  Q , 
which is at rest with regard to the frame of reference  S , emit 

light-corpuscles 
  
Lk  in the direction of receiver-observer  B .  Fur-

thermore, assume that the light-corpuscles 
  
Lki  depart from  Q  

and continue to move in relation to  Q  and to  S  with the veloc-
ity-quantum  c .  Finally, imagine  B  to be moving towards  Q  

with speed 
  
vBQ ! 0  in relation to  Q  and  S . 

Researchers advocating a constant velocity of light in relation to 
the receiver (= CLSR) claim that the light-corpuscles 

  
Lk  which – 

with regard to  Q  and  S  – move with speed  c  in the direction of 

 B  will arrive at  B  with the velocity-quantum  c , regardless of 
the fact that the receiver-observer  B  himself is moving towards 
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 Q  with speed 
  
vBQ ! 0   (a speed determined with the units valid 

in  Q  and  S ). 
From a strictly logical viewpoint, this claim is fundamentally 

untenable.  We are compelled to conclude that the hypothesis of 
a general receiver-constancy of the velocity of light, independently of 
the receiver's state of motion with respect to the light-source and the in-
coming light-corpuscles or light-waves, cannot be upheld. 

We might, of course, postulate that the receiver-observer  B  
must determine every in-coming light-wave or light-corpuscle 

  
Lk  to reach him, under all circumstances, always with the same 

speed-quantum  c  – regardless of his own state of motion in rela-

tion to the light-source  Q , to the ray of light 
 
L0  with its ele-

ments 
  
Lk , and to the frame of reference  S .  Although such a 

demand could, in principle, be feasible, it, nevertheless, would 
irrevocably imply that we introduce in  B  units of measurement 
that differ completely from those valid in  Q  and  S .  It would 
mean that we a priori declare the speed of light to be invariant, 
e.g., 300,000 km/s; albeit with the consequence that what the 
symbols 'km' and 's' refer to for an observer  A  at rest with re-
spect to  Q  and  S  is something entirely different from what 'km' 
and 's' mean for the receiver-observer  B , who is not at rest in 

relation to  Q  and  S .  Said in other terms:  A  receiver-observer 

 B  who is in motion with regard to  Q  and  S  actually relies on 

units of measurement other than an observer  A , who is at rest in 
relation to  Q  and  S , even if  B  camouflages this fact by refer-
ring to his units with the same symbols 'km' and 's', which origi-
nally were introduced for observers at rest in relation to  Q  and 

 S  – and which consequently only remain applicable to them 
alone.   

With the help of the terms introduced in Sect. 1, we can re-
formulate this finding, as follows: The signifiants in question (i.e. 
the expressions 'km', 's') used from the point of view of receiver-
observer  B , who is in rectilinear motion with respect to  Q  and 

 S , refer to signifiés that differ from those signifiés the aforemen-
tioned signifiants point at when used by an observer  A , who is at 
rest in relation to  Q  und  S .  If  B  uses the same signifiants as an 
observer A at rest in relation to  Q  and  S , although  B 's signifi-

ants do not refer to the same signifiés as  A 's signifiants do, then 

 B  incurs a transgressio praemissorum. 
So, if an observer at rest in relation to  Q  determines the 

speed of a ray of light emitted by  Q  to be of value   c(Q) , and the 
receiver-observer  B , who is moving rectilinearly towards  Q , 

declares the speed of the same ray of light to reach him with 
speed   c(B) , it is clear that   c(Q)  and   c(B)  are incompatible, since 
the units of measurement underlying   c(Q)  and   c(B)  differ from 
one another, just as in the case of 12 apples and 12 pears, the 
units, i.e. 'apples' and 'pears' differ from one another. 

Anyone who disregards and transgress the above fact, con-
tinuing to employ from the viewpoint of observer-receiver  B  the 
very same symbols and terms, such as 'km' and 's' or ' c ', al-
though the underlying real units of measurement are incompati-
ble with those valid in  Q  and  S , violates the fundamental Prin-

ciple of Identity, according to which the meaning conferred to a 

term at the outset of an investigation must not be altered within 
the originally delimited context. 

5.  Does a Constant Light Speed Exist? 

Once we have ruled out the logically untenable hypothesis of 
a general receiver-constancy, there remain to be evaluated the pros 
and cons of a medium-constancy and a source-constancy: 

5.1  Medium-Constancy 

As dealt with in Sect. 2, the idea of a medium-constancy is 
based on the assumption that every primary source of light  Q  

emits impulses that stimulate or irritate a light medium, which, 
in principle, propagates every single light impulse 

  
Li  with the 

same speed as a light-wave, 
  
cm .  On the basis of a medium-

constancy of this kind, every receiver-observer being at rest with 
regard to the medium will also determine every in-coming light-
wave to reach him with velocity-quantum 

  
cm , even if the light-

source is in motion in relation to the medium and, by extension, 
to the receiver.  Granted the sketched conditions, we could speak 
of a restricted receiver-constancy.  However, as soon as the receiver 
starts to move with respect to the medium, the in-coming light-
waves will no longer reach him with the aforementioned 

  
cm .   

5.2  Source-Constancy 

As explained in Sect. 3, the idea of a source-constancy is based 

on the assumption that every primary source of light  Q
0  emits 

light-corpuscles that in empty space, devoid of any medium, 
depart from  Q  with the invariant speed quantum 

  
cQ .  This is a 

very narrow kind of speed-constancy, since it is restricted to re-
ceivers at rest with regard to the emitting light-source.  The 
slightest movement between source and receiver must result in 
an alteration of the speed with which the light-corpuscles reach 
the receiver-observer.   

5.3  Doppler-Effects and Constancy Models 

The analysis of the three chosen definitions of 'constant speed 
of light' has only allowed us to demonstrate the inconsistency of 
the hypothesis of a general receiver-constancy and to acknowledge 
that both the idea of a medium-constancy and the idea of a source-
constancy are logically consistent, but mutually incompatible. 
Nevertheless, the various Doppler-formulae implied by and as-
sociated to the two constancy-models in question provides us 
with a few valuable hints: 
5.3.1  If unambiguous empty-space conditions can be granted 
and the motion of a light-source with regard to an external frame 
of reference and a receiver-observer – the latter two being mutu-
ally at rest –, led to a Doppler-effect in accordance with Case 2, 
i.e. from Eq. (5) to 
    

  
!f  =  f (1 + vQM c)    , (5a) 

such a finding would give a strong support to the hypothesis of a 
primary medium-constancy. 
5.3.2  If, on the contrary, under unambiguous empty-space condi-
tions, every relative movement between the emitting light-source 
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and the receiver-observer issued in a Doppler-effect according to 
Case 5, i.e. from Eq. (14) to  

    
  
!f = f (1 + vBQ c0)    , (14a) 

such a finding could best be interpreted on the basis of a primary 
source-constancy. 
5.3.3  Finally, with unambiguous empty-space conditions being 
granted: If under these circumstances every relative movement 
between the emitting light-source and the receiver-observer led 
to a Doppler-effect equivalent to Case 4; i.e. from Eq. (9) to  

    
  
!!f   =  f (c + vBM ) (c + vQM )    . (9a) 

Such a finding would again strongly support a primary medium-
constancy.  

6.  Conclusions 

1) The first task of the present paper was to point at three differ-
ent meanings that have been conveyed on the term 'constant light 
speed (= CLS)'.  These are: (a) CLSM, i.e. constant velocity of light 
in relation to a medium; (b) CLSQ, i.e. constant velocity in rela-
tion to the source of light; (c) CLSR, i.e. constant velocity in rela-
tion to the receiver-observer of flashes of light. 
2) The analysis of these three definitions of the term or signifi-
cant 'CLS' has established that – from a purely logical point of 
view – 'constant light speed' in the sense of: 
i) CLSM, in short: medium-constancy, and 
ii) CLSQ, in short: source-constancy, 
are completely free from contradictions, but exclude one another; 
whereas 
iii) CLSR, in short: general (universal) receiver-constancy, violates 
the fundamental Principle of Identity by incurring a transgressio 
praemissorum, i.e. by changing, while developing the theory at 
stake, the meaning conferred to fundamental terms at the begin-
ning of the investigation. 
iv) On the basis of the two consistent meanings of 'CLS': medium-
constancy (= CLSM) and source-constancy (= CLSQ), the three mu-
tually incompatible patterns of Doppler-effects pointed at in 
5.3.1, 5.3.2, and 5.3.3 could, in principle, be used in an appropriate 
experimental setting to gain evidence regarding the still open 
debate on the question about a constant light speed in empty-
space.  However, as far as I can see, such a well-designed, feasible 
experiment that stands the proof of being a true experimentum 
crucis beyond doubt, remains a desideratum. 
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The present paper scrutinizes the so-called ‘Einstein’s causality’, and proves it to be an illusion, a sort of mathemati-
cal fiction.  Real causality is a well-established universal principle, absolutely valid for subluminal, luminal, and superlu-
minal signals under any natural and/or artificial circumstances.  The paper shows that any attempt to apply Special Relativ-
ity Theory (SRT) to superluminality of physical phenomena would be a complete waste of time, since SRT has the light 
speed in vacuum as an upper-limit speed only in its own proper domain of applications. 
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1.  Introduction 

A very old, and common, misconception about the Causality 
Principle, and its possible violation by a (hypothetical) superlu-
minal signal, goes back to Einstein’s note [1] published in 1907.  
Since then, many textbooks and research articles have completely 
denied the possibility of signal velocities faster than vacuum 
speed of light.  For example, in a paper on ‘causality and the 
speed of sound’ [2], the authors clearly refused to recognize the 
reality of superluminal physical phenomena, because, according 
to them, causality might be violated if there were really a physi-
cal signal faster than  c .  And they refused, or omitted to refer to, 
a number of important theoretical and experimental works on 
the topic published in Nature; Science; Phys. Lett. Rev.; Phys. Lett. 
A, etc., particularly the papers [3-9]. 

The ‘Causality Principle’, in the sense of the common conven-
tional belief, is the assumption that information traveling faster 
than light speed in vacuum would represent a violation of causal-
ity.  Causality itself is simply the idea that the cause of an event 
precedes the effect of the event.   So the common understanding 
of the Causality Principle is valid only in the context of Special 
Relativity Theory (SRT), wherein Lorentz transformations (LT’s) 
are applicable only to inertial reference frames in relative uni-
form motion at subluminal velocities. 

For the Causality Principle to really be a universal principle, it 
would have to be equally valid for subluminal, luminal, and even 
superluminal velocities.  For instance, suppose that a massive 
particle is emitted before it is absorbed in a detector.  Even if the 
particle’s velocity were a trillion times faster than  c , the cause 
(emission) would still precede the effect (absorption), and causal-
ity would not be violated.  For such a case, LT’s should be re-
placed with superluminal spatio-temporal transformations 
(ST’s), because the particle in question was moving in superlu-
minal space-time, not in Minkowski space-time.  Consequently, 
in superluminal space-time, “the superluminal signals do not 
violate the causality principle; they just shorten the luminal vac-
uum time span between cause and effect.” [3] 

Normally, when we speak about the superluminality of 
physical phenomena, SRT should not be applied, since it is not 
concerned with superluminality.  SRT is a robust and valid the-
ory only in its own proper domain of applications; i.e., where the 
relative velocities are relativistic.  Hence, the superluminal 

physical phenomena might require study in the framework of 
another physical theory.  This would be structurally built on su-
perluminal space-time as the seat of superluminal events, and 
will have the ST’s as a cornerstone.  

It seems that certain authors forgot that any physical theory 
has its limits of validity and its proper domain of application.  
The perpetual development and vivacity of Science is strongly 
dependent on honoring these limits of validity.  For example, the 
validity limits of classical mechanics led us to relativistic me-
chanics.  Since the latter has light speed in vacuum as the upper-
limit speed, as already pointed out, superluminality does not 
belong to the SRT-domain, and as a result SRT is not related to 
superluminality of physical phenomena, and any attempt to ap-
ply SRT to superluminal motions would be waste of time.  

Einstein himself was clear on this matter because.  In order to 
separate SRT from superluminality, in his papers he repeatedly 
made the following statement: “For velocities greater than that of 
light our deliberations become meaningless; we shall, however, find in 
what follows, that the velocity of light in our theory plays the part, 
physically, of an infinitely great velocity.” [10].  Note, however, the 
occurrence of the expression ‘in our theory’ this means that the 
light speed in vacuum is, in fact, seen as an upper-limit speed 
only in the SRT-context, because of its LT’s. 

The theoretical, observational and experimental evidence of 
the (apparent) superluminal motions at micro and macroscopic 
scales allows us to suggest that, in Nature, there are three kine-
matical levels (KL’s); namely, subluminal-KL, luminal-KL and 
superluminal-KL, in which the physical phenomena may be 
manifested at subluminal, luminal, and superluminal velocities, 
respectively.  Also, each KL should be characterized with its own 
group of spatio-temporal transformations.  For example, sublu-
minal-KL is characterized by the Galilean group for sub-
relativistic velocities  (v << c) and by Lorentz group for relativistic 
velocities   (v < c) , luminal-KL and superluminal-KL would have, 
respectively, luminal and superluminal groups for luminal 

   (v = c)  and superluminal velocities  (v > c) . 

From all that, we arrive, again, at the following result regard-
ing causality: If causality is really a universal principle, then it 
must be valid in all the KL’s.  Consequently, in such a case, we 
can say that there are in fact three kinds of causality: subluminal 
causality, luminal causality, and superluminal causality, and 
each kind is characterized by its own proper circumstances. 



March/April 2017 Hassani: Causality: Einstein vs. Actual  39 

The main role of each group of spatio-temporal transforma-
tions is the study of the chronology of events defined in terms of 
the couple (cause, effect).  This implies that we cannot study, e.g., 
superluminal causality with the help of the Lorentz group, and 
vice versa, i.e., we cannot apply the group of superluminal trans-
formations to subluminal causality. 

2.  Einstein’s Causality is an Illusion. 

Let us return to causality as a series of events happening in 
well-defined chronological order.  And let us show that Ein-
stein’s application of the Addition Theorem of Velocities (ATV) 
to superluminal velocities in order to prove the violation of cau-
sality is, indeed, incorrect.  Not only because SRT is clearly inap-
plicable to superluminal motions, as we have already seen, but 
also because the superluminal velocities, as such, should be de-
fined in superluminal space-time, not in Minkowski space-time.  
Thus, physically, we cannot apply the ATV to superluminal ve-
locities, since the ATV itself is valid only for subluminal veloci-
ties, since the ATV is derived from LT’s, which are uniquely 
valid for subluminal velocities.  That is why Einstein, in this case, 
rightly affirmed that: “A relative motion of reference systems with 
superluminal velocity is incompatible with our principles.”[1] 

Therefore, from above considerations and also as we shall 
see, Einstein’s proof of causality violation via ATV applied to 
superluminal velocities is unphysical. 

Let us rewrite Einstein’s proof from [1] as follows:  
From the addition theorem of velocities results the further 
interesting consequence, that no action can exist which 
can be utilized for arbitrary signaling and which has a 
propagation speed greater than that of light in vacuum. In 
fact, suppose a material strip extended along the  x -axis 
of  S , relative to which a certain action can be propagated 
with the speed  W  (as judged from the material strip), 
and let observers who are at rest relative to S be situated  
both at the point   x = 0  (point  A ) and at the point   x =  !  
(point  B ).  Let the observer at  A  send signals to the ob-
server at  B  by means of the aforementioned action, 
through the material strip, which is not at rest but moves 
with the speed   v (v <  c)  in the direction of the negative 

x-axis.  The signal is then, according to the first of equa-
tions (3), carried from  A  to  B  with the speed 

  
(W ! v) 1 ! (W v / c2)"

#$
%
&'

.  The time  T  required for this 

process is therefore 

    
  
T = ! 1 " (W v / c2)#

$%
&
'( (W " v)    . 

The speed  v  can take on any value smaller than  c . If 
therefore, as we have assumed,  W > c , we can always 

choose  v  so that   T < 0 .  This result signifies that we 

must consider the possibility of a transmission mecha-
nism that allows the intended action to precede the cause.  
Although, from a purely logical viewpoint, this result 
does not contain, in my opinion, any contradiction, it nev-
ertheless clashes so much with the character of our whole 
experience that the impossibility of the assumption  W > c  

appears to be sufficiently proven. 

3.  The Physical Viewpoint 

Einstein wrote the above note in 1907 - more than a century 
ago - with the express purpose of showing the clash between 
causality and superluminal signals. 

It is clear from above treatment that Einstein violated his own 
theory in an unphysical manner, because he deliberately applied 
the ATV to superluminal velocity to prove the violation of cau-
sality by superluminal signals.  However, this way in which the 
proof was done constitutes a major contradiction from physical 
viewpoint, particularly, when we take into account the fact that 
speed of light in vacuum is an upper limit speed in SRT. 

Furthermore, as it was said, superluminal signals do not 
propagate in Minkowski space-time, but in some superluminal 
space-time, as the seat in which superluminal physical phenom-
ena may occur. 

4.  The Mathematical Viewpoint 

Let us put Einstein’s treatment under close scrutiny, espe-
cially the expression “If therefore, as we have assumed,  W > c , 

we can always choose  v  so that   T< 0 .”  We find that, for Ein-

stein, the inequality   T < 0  is a criterion, or sufficient condition, 

to say: the effect precedes the cause, and, consequently, the cau-
sality is violated by superluminal velocity. 

Counterexample 1 

However, we can always get the same inequality mathemati-
cally, even when   W <  c . To this end, consider 

    !k, "k #(1, + $) % R : k > "k  so that   W = c / k  and   v = c / !k . 

Then, after substitution, we get   

    
  
T = (1 ! 1 / k "k ) (1 / k) ! (1 / "k )#$ %&

!1
(' / c) < 0     . (1) 

Since there exist infinitely many couples   (k, !k )  that satisfy 
the above conditions, we can affirm that, by assuming    W< c , we 
can always choose  v  to have   T< 0 .  Therefore, this counterex-

ample shows us that the inequality   T< 0  cannot take the status 

of a criterion, or sufficient condition, to prove the violation of 
causality. 

Counterexample 2 

This second counterexample is judged more important be-
cause, mathematically, and only mathematically, would demon-
strate that even when    W> c , we can always choose v to have 

  T> 0 .  With this aim, let   !k, "k #(1, + $) % R : k < "k , so that 

  W = k c  and    v = c/ !k .  Hence, following substitution we find 

      T = (1 ! k / "k )(k ! 1 / "k ) !1(# / c) > 0    . (2) 

In view of the fact that there exist infinitely many couples  (k, !k )  
that fulfill the above conditions, we can state with mathematical 
certainty that, if    W> c , then we can choose  v  to have   T> 0 . 

Finally, as a pedagogical illustration, Tables 1 and 2 list some 
numerical values for the inequalities (1) and (2) corresponding to 
the conditions of the first and second counterexamples.  
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!!!!k!!! !!!! !k !!! T !!!(" / c)

1.50 1.25 #!03.50
1.75 1.50 – 06.50
2.00 1.75 – 10.00
2.25 2.00 – 14.00
2.50 2.25 – 18.00
2.75 2.50 – 23.50
3.00 2.75 – 29.50
3.25 3.00 – 35.00
3.50 3.25 – 41.51
3.75 3.50 – 48.51

 

Table 1.  Some numerical values are listed for the inequality 
(1) when the signal supposed to be subluminal.  

  

!!!!k!!! !!!! !k !!! T !!!(" / c)

1.50 2.00 2.500 # 10$1

2.00 2.50 1.250 # 10$1

2.50 3.00 7.694 # 10$2

3.00 3.50 5.263 # 10$2

3.50 4.00 3.846 # 10$2

4.00 4.50 2.941 # 10$2

4.50 5.00 2.325 # 10$2

5.00 5.50 1.886 # 10$2

5.50 6.00 1.562 # 10$2

6.00 6.50 1.315 # 10$2

 

Table 2:  Some numerical values are listed for the inequality 
(2) when the signal supposed to be superluminal. 

5.  Conclusion  

This analysis has challenged the denial of the physical reality 
to superluminality at micro and macroscopic levels, and the re-
fusal to recognize the real possibility of superluminal signals that 
appears in many textbooks and research articles.  Einstein’s so-
called causality, and its supposed violation, are both pure illu-
sions - a type of mathematical fiction.  This analysis has also 
shown that the theoretical, observational, and experimental evi-
dence of superluminal motions did not threaten SRT, because the 
superluminality of physical phenomena did not belong to the 
SRT-domain of applications, since SRT has the light speed in 
vacuum as an upper limiting speed; therefore, any attempt to 
apply SRT to superluminality will be a complete waste of time. 
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Editor’s Thoughts in Response to Martin Schetzen 

The letter ‘Some Thoughts About Gravity’ [1] stimulates 
some further thoughts in response.  To me, Inflation Theory  
looks more believable today than it did years ago.  That is be-
cause I no longer believe in the speed limit  c .  We inheriterd the 
idea of  c  as a speed limit from Special Relativity Theory (SRT), 
and SRT is just not reliable. 

After looking at that Second Postulate for 50 years, I finally 
noticed that there is something that it does not say, but that eve-
rybody has always assumed, starting before Einstein, but formal-
ized by Einstein, and then accepted up to the present day.  The 
never-articulated Assumption is that  c  is relative to the ob-
server; i.e. the receiver of a signal, not just at the reception event, 
but over the entire propagation path, all the way back to the source 
– be that a distant star, a distant galaxy, or even the Big Bang 
creation event! 

To me, that ‘ c  relative to me’ attitude represents the ultimate 
in ‘Anthropocentrism’.  That word describes the kind of outlook 
that prevailed before modern Science even began – before New-
ton, and Galileo, and Kepler, and Copernicus - what we had 
when the Church was writing the Cosmology, with mankind at 
the center, and the stars mostly circling around us, while some 
few did inexplicable crazy wanderings. 

I do not believe the anthropocentric ideas about the Universe, 
about our centrality, and about the reference for  c .   

Instead, I believe that light travels at speed  c  relative to each 
successive bit of matter that it encounters along its path to its 
ultimate receiver.  So for me, the reference for speed  c  is always 
the matter in the local-neighborhood that light traverses. 

I should have already come to this idea some 50 years ago.  
After finishing my studies at MIT, my first real-world job was at 
MIT Draper Lab, and the task at hand there was to make ring 
laser gyroscopes work better.  Today, ring laser gyroscopes have 
morphed into fiber optic gyroscopes, and they do functioon really 
well.   

All such gyroscopes use the Sagnac Effect, which has been 
known since 1913 [2, 3].  Nobody has ever reconciled the Sagnac 
Effect with the Second Postulate of SRT.  But everybody can eas-
ily reconcile the Sagnac effect with a local-neighborhood refer-
ence for  c . 

About the Big Bang: I do hope that we never get the ability to 
reproduce the Big Bang!  God knows, we are not that trustwor-
thy! 
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