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OF THE RELATIVITY THEORY



The present book is devoted to systematic criticism of the fundamen-
tals of the relativity theory (RT). The main attention is given to the new
logical contradictions of RT, since presence of such contradictions brings
”to zero” the value of any theory. Many disputable and contradictory
points of this theory and its corollaries are considered in detail in the
book. The lack of logical and physical grounding for fundamental con-
cepts in the special and general relativity theory, such as time, space,
the relativity of simultaneity etc., is demonstrated. A critical analysis of
experiments that resulted in the generation and establishment of relativ-
ity theory is presented in the book. The detailed criticism of dynamical
SRT concepts is also given in the book. The inconsistency and ground-
lessness in a seemingly ”working” section of the relativity theory — the
relativistic dynamics — is shown.

The given book can be of interest to students, post-graduates, teach-
ers, scientists and all mans, that independently meditate on fundamental
physical problems.
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Preface

This book is dedicated to
my kind honest wise parents

Though the technology achievements have been quite impressive in
the elapsed century, the achievements of science should be recognized
to be much more modest (contrary to ”circumscientific” advertising).
All these achievements can be attributed, most likely, to efforts of the
experimenters, engineers and inventors, rather than to ”breakthroughs”
in the theoretical physics. The "value” of ”post factum arguments” is
well-known. Besides, it is desirable to evaluate substantially the ”losses”
from similar ”breakthroughs” of the theorists. The major "loss” of the
past century is the loss of unity and interdependence in physics as a
whole, i.e. the unity in the scientific ideology and in the approach to
various areas of physics. The modern physics obviously represents by
itself a "raglish blanket”, which is tried to be used for covering bound-
less "heaps” in separate investigations and unbound facts. Contrary
to the artificially maintained judgement, that the modern physics rests
upon some well-verified fundamental theories, too frequently the ad hoc
hypotheses appear (for a certain particular phenomenon), as well as
science-like adjustments of calculations to the "required result”, sim-
ilarly to students’ peeping at an a priori known answer to the task.
The predictive force of fundamental theories in applications occurs to
be close to zero (contrary to allegations of ”showman from science”).
This relates, first of all, to the special relativity theory (SRT): all prac-
tically verifiable ”its” results were obtained either prior to developing
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this theory or without using its ideas, and only afterwards, by the ef-
forts of ”SRT accumulators”, these results have been ”attributed” to
achievements of this theory.

It may seem that the relativity theory (RT) has been firmly inte-
grated into the modern physics, so that there is no need to ”dig” in its
basement, but it would be better to finish building "the upper stages
of a structure”. One can only ”stuff the bumps” when criticizing RT
(recall the resolution of the Presidium of the USSR Academy of Sci-
ences, that equated the RT criticism to the invention of the Perpetuum
Mobile). The solid scientific journals are ready to consider both the
hypotheses, which can not be verified in the nearest billion of years,
and those hypotheses, which can never be verified. However, anything
but every scientific journal undertakes to consider the principal issues
of RT. It would seem the situation has to be just opposite. Because
RT is being teached not only in high schools, but also in a primary
school, at arising even slightest doubts all issues should be seriously and
thoroughly discussed by the scientific community (in order "not to spoil
young hearts”).

However, there exists (not numerous but very active and of high
rank) part of scientific elite that behaves a strangely encoded manner.
These scientists can seriously and condescendingly discuss ”yellow ele-
phants with pink tails” (superheavy particles inside the Moon that re-
mained obligatory after Big Bang, or analogous fantasies), but an at-
tempt to discuss the relativity theory leads to such active centralized
acts, as if their underclothes would be taken off and some ”birth-mark”
would be discovered. Possibly, they received the "urgent order to in-
veigh” without reading. But any criticism, even most odious, can have
some core of sense, which is able to improve their own theory.

RT claims to be not simply a theory (for example, as one of compu-
tational methods as applied to the theory of electromagnetism), but the
first principle, even the ”super-supreme” principle capable of canceling
any other verified principles and concepts: of space, time, conservation
laws, etc. Therefore, RT should be ready for more careful logical and
experimental verifications. As it will be shown in this book, RT does
not withstand logical verification.
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Figuratively speaking, SRT is an example of what is called an ”im-
possible construction” (like the ”impossible cube” from the book cover,
etc.), where each element is non-contradictive locally, but the complete
construction is a contradiction. SRT does not contain local mathemat-
ical errors, but as soon as we say that letter ¢ means the real time,
then we immediately extend the construction, and contradictions will
be revealed. A similar situation takes place with spatial characteristics,
etc.

We have been learned for a long time to think, that we are able to
live with paradoxes, though the primary ”paradoxes” have been reduced
by relativists rather truthfully to some conventional ”strangenesses”. In
fact, however, every sane man understands that, if a real logical contra-
diction is present in the theory, then it is necessary to choose between
the logic, on which all science is founded, and this particular theory.
The choice can obviously not be made in favor of this particular theory.
Just for this reason the given book begins with logical contradictions of
RT, and the basic attention is given to logical problems here.

Any physical theory describing a real phenomenon can be experimen-
tally verified according to the ”yes - no” principle. RT is also supported
by the approach: ”what is experimentally unverifiable — it does not ex-
ist”. Since RT must transfer to the classical physics at low velocities
(for example, for the kinematics), and the classical result is unique (it
does not depend on the observation system), the relativists often try to
prove the absence of RT contradictions by reducing the paradoxes to
a unique result, which coincides with classical one. Thereby, this is a
recognition of the experimental indetectability of kinematic RT effects
and, hence, of their actual absence (that is, of the primary Lorentz’s
viewpoint on the auxiliary character of the relativistic quantities intro-
duced). Various theorists try to ”explain” many disputable RT points
in a completely different manner: everybody is allowed to think-over the
nonexistent details of the ”dress of a bare king” by himself. This fact is
an indirect sign of the theory ambiguity as well. The relativists try to
magnify the significance of their theory by co-ordinating with it as many
theories as possible, including those in absolutely non-relativistic areas.
The artificial character of such a globalistic ”web” of interdependencies
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is obvious.

The relativity theory (as a field of activity) is defended, except the
relativists, also by mathematicians, who forget that physics possesses its
own laws. First, the confirmability of some final conclusions does not
prove truth of the theory (as well as the validity of the Fermat theorem
in no way implies the correctness of all ”proofs” presented for 350 years;
or, the existence of crystal spheres does not follow from the visible planet
and stars motion). Second, even in mathematics there exist the condi-
tions, which can hardly be expressed in formulas and, thus, complicate
searching for solutions (as, for example, the condition: to find the solu-
tions in natural numbers). In physics this fact is expressed by the notion
termed ”the physical sense of quantities”. Third, whereas mathematics
can study any objects (both really existing and unreal ones), physics
deals only with searching for interrelations between really measurable
physical quantities. Certainly, a real physical quantity can either be
decomposed into the combination of some functions or substituted into
some complex function, and then we can ”invent” the sense of these
combinations. But this is nothing more than the scholar mathematical
exercises on substitutions, which have nothing in common with physics
irrespective of their degree of complication.

We shall leave for conscience of ”showman from science” their inten-
tion to deceive or to be deceived (to their personal interests) and shall
try to impartially analyze some doubtful aspects of RT.

Note that during the RT life time the papers have repeatedly ap-
peared, which contained some paradoxes and criticism of relativistic
experiments; the attempts were undertaken to correct RT and to re-
vive the theory of ether. However, the criticism of RT had only partial
character, as a rule, and affected only separate aspects of this theory.
The current of the criticism and its quality was considerably increased
in the end of the last century only (the article and book titles from the
bibliography speak for themselves).

It should be recognized that, as against the criticism, there exists the
professional fundamental apologetics of RT [3,17,19,26,30,31,33-35,37-
41]. Therefore, the main purpose of the author was to present a succes-
sive, systematic criticism of RT just resting upon a fine apologetics of
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this theory. Following to the ”conventional private tradition”, the ba-
sic part of the given book was tested in international scientific journals
(GALILEAN ELECTRODYNAMICS, SPACETIME € SUBSTANCE).
As a result this task has been fulfilled step-by-step beginning with the
works [48-55], in which the author considered in detail the RT underly-
ing experiments, the baseline kinematic concepts of the special relativity
theory and of the general relativity theory, the notions of relativistic dy-
namics and some consequences of relativistic dynamics. The critical
works contain, virtually, no papers on the relativistic dynamics. This
fact was one of the main incentives for writing this book.

The present book represents by itself some generalization of pub-
lished papers from the single standpoint. (Besides, for readers the logical
subtleties can always be better grasped in own native language.) To see
the most complete ”picture of nonsense” we shall, whenever possible, try
to discuss each doubtful point of relativity theory irrespective of remain-
ing ones. However, due to the limited scope, the book does not contain
the citing from textbooks. Therefore, it is presupposed some reader’s
knowledge of relativity theory. Besides, often the book considers both
the conventional interpretations of relativity theory and possible "rela-
tivistic alternatives”. This is made to prevent the temptation of rescue
of relativity theory with other relativistic choices in disputable points.
”Monster” is dead for a long time, and it is not worth to revive it — this
is the author’s opinion.

It is rather difficult to choose the successive logic of presentation:
for any problem there arises the desire for presentation of all attendant
nuances in the same place of the book, but it is impossible. The au-
thor believe that if a reader can read to the end, majority of impromptu
questions and doubts will be consecutively elucidated. The structure of
the book is the following. Chapter 1 critically analyzes relativistic no-
tions, like time, space, and many other aspects of relativistic kinematics.
Chapter 2 presents the criticism of the basis for general relativity theory
(GRT) and for relativistic cosmology. The experimental substantiation
of RT will be criticized in Chapter 3. In so doing we shall not consider
in detail the experiments pertinent only to electromagnetism or various
particular hypotheses of ether (this theme is huge in itself). Instead, we
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shall analyze exclusively some general experiments affecting the essence
of RT kinematics and dynamics. Chapter 4 contains the criticism of
notions of special relativity theory (SRT), results and interpretations
of relativistic dynamics. Conclusions are made for each chapter. Some
particular hypotheses are considered in Appendixes.



Chapter 1

Kinematics of special
relativity theory

1.1 Introduction

Traditionally, standard SRT textbooks begin with a description of the
allegedly then existing crisis of physics and experiments that preceded
the generation and establishment of SRT. However, there exists the opin-
ion [38] that SRT was originated as a pure theoretical ”breakthrough”
having no need of any experimental substantiation. The author does not
agree with such a view, for physics is destined primarily to explain the
really existing world and to find interrelations between observed (mea-
surable) physical quantities. Nevertheless, we begin the book with the
theoretical consideration of relativistic kinematics, not with the analysis
of experiments. The matter is that several theories can try to interpret
the same observed phenomenon in quite different ways (such is and will
indeed the case for physics). However, it is common practice to aban-
don the theory manifesting logical contradictions. The history of physics
demonstrates repeated changes of conventional interpretations for many
phenomena. And it is not to be believed that the elapsed century was
the last one for these changes.

In textbooks on general and theoretical physics, and in the popu-
lar scientific literature, there exists almost advertising support of spe-

11
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cial relativity theory (SRT). This is expressed in headings like: "on the
Practical Importance of SRT”, ”on the Uniqueness and Foundation of
all Mathematical Derivations and Corollaries from SRT”, ”on the Sim-
plicity and Elegance of all SRT Results”, ”on Full Confirmation of SRT
by Experiments”, ”on the Absence of Logical Inconsistencies in SRT”,
etc. But if we keep aside issues of particle dynamics (they will be dis-
cussed in Chapter 4), and consider only kinematic notions, then the
”Practical Significance of SRT” will be obviously zero. The uniqueness
and theoretical foundation of SRT can also be attacked [58,65,102,111].
In papers [48-50,52] a series of logical contradictions, related to the basic
notions of space, time, and relativity of simultaneity, was analyzed in
detail and the complete lack of logical grounding for SRT was proved.
Also, the complete lack of experimental grounding for SRT was shown
(these issues will be considered in Chapter 3 of the book); and as a
demonstration that SRT is not uniquely implied by anything, the possi-
bility of a frequency parameterization of all SRT results was described
(although such a parameterization was not the main purpose of the cited
work; it will be presented in Appendixes as a particular hypothesis).

In this Chapter, criticism of kinematic notions in SRT will be pre-
sented in detail, and attention will be given to some apparent errors
from textbooks. All these circumstances force us to return to classical
notions of space and time, as advanced by Newton. He formulated these
notions in Mathematical Principles of Natural Philosophy as a brilliant
generalization of works of precursors (including ancient Greeks). Rela-
tivists aspired to destroy the former conceptions at any cost (carping,
basically, at the word ”absolute”) and to allege ”something new and
great”. They could present no definitions for notions of time, space and
motion, but only manipulated with the mentioned words. Therefore,
though brief comments on Newton’s classical notions [28] ought to be
given in Introduction.

Proceeding from practical demands of natural science, Newton un-
derstood that any creature is ”excellently familiar” with the mentioned
notions and practically uses” theirs (for example, insects that are inca-
pable of abstract thinking in opinion of people). So, these notions are
the basic ones, i.e. they cannot be defined through anything. Then, it is
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possible to give only an enumeration of ”things” that will be meant by
these notions or will be used in practice and to separate the abstraction
that will be implied for idealized mathematical calculations. Because
of this, Newton clearly separated absolute, true, mathematical time
or duration (all these words simply are synonyms in this case!) from
relative, seeming or ordinary time. Thus, time means the mathemati-
cal comparison between duration of the process under investigation and
duration of the standard process. In classical physics the possibility
of introducing the universal time has not been directly connected with
the obvious restriction on the speed of signal transmission. More likely
obtaining the universal time was connected with the possibility to recal-
culate it from local times with reasonable exactness. In perfect analogy
to this, Newton separated the absolute space notion from the relative
one, distinguished absolute and relative place, and distinguished between
absolute and relative motions. If the search of relationships of cause and
effect is believed to be one of the goal of sciences, then the important
positive moment of the classical approach consists in a separation of an
object under investigation from the rest of the Universe. For example,
in the overwhelming majority of cases ”"the motion of observer’s eyes”
does not exert any noticeable influence on a concrete proceeding process
and, so all the more, on the rest of the Universe. Certainly, there exist
”seeming effects”, but to concentrate just upon the process under study,
they can be eliminated by the graduating of devices, recalculations etc..
The classical kinematic notions was actually introduced by Newton just
for the determination of registration points and standards independent
of the process under investigation. This founds the grounds for the com-
mon description of different phenomena, for the joining of various fields
of knowledge and for the simplification of the description. Also classical
notions intuitively coincide with ones given to us in sensations: it is
stupid not use they — it equals ”to try to go by ears”. A centuries-old
development of sciences (from ancient Greeks) shows that the classical
kinematic concepts lead neither to internal logical contradictions nor to
discrepancy with experiments.

Now we shall pass to "the things, created by relativists” in this field,
and consider logical contradictions in the fundamental notions of ”space”
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and "time” in SRT. We begin with the conception of time.

1.2 Relativistic time

Now we remind, how the erroneousness of RT kinematic concepts can be
proved most easily. For the ”yes-no”-type results only one of different
evidences of two observers could be true. Therefore, at least one of
moving observers would be wrong in mutually exclusive judgements.
However, the situation can always be made symmetrical with respect
to the third resting observer. Then his evidences will coincide with the
classical (checked for v = 0) result, and in this case the evidences of
both first and second observers should transfer to this result. However,
since both the first and second observer moves relative to the third one,
all three their evidences will be different. Owing to situation symmetry,
both the first and second observer occurs to be wrong in his judgements,
and only the third, resting observer describes the true (classical) result.
Exactly in this manner the inconsistency of the concept of time (the
time is irreversible!) was proved in the modified paradox of the twins
[48,51], as well as the inconsistency of the "relativity of simultaneity”
concept [50]. (Note that the space-time diagram [33] does not change
the physics of even conventional paradox of the twins: all additional
aging of Earth’s inhabitant arises suddenly (!), when the motion of an
astronaut changes at the far point and is only geometrically expressed
as the change of lines of simultaneity).

We begin the detailed analysis of relativity theory with a modified
”twins paradox”.

The modified twins paradox

We would remind that in classical physics results are obtained by one
observer can be used by any other observer (including investigators not
participating in experiments). In such a case, our goal is to formulate
some symmetric setting of a problem with results which are evident from
the common sense. Relativists renounce the common sense permanently!
Therefore, to prove the lack of contradictions and observability of rela-
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Figure 1.1: The modified twins paradox.

tivistic effects, they must consider different results from the viewpoint
of different observers and compare all results between themselves. How-
ever, for some reason they do not aspire to the Truth in this question.
But few investigators, who carried out such analysis, either ascertained
the lack of observable relativistic effects for two-observer schemes (and
announced it), or discovered the presence of contradictions for a larger
number of observers (the most honest-minded peoples even passed to
the camp of critics of RT).

Let two colonies of Earth’s inhabitants A and B be at some large
distance from each other (Fig. 1.1). A beacon O is at the middle of
this distance. It sends a signal (the light sphere), and when it reaches
both colonies (simultaneously), each launches a spacecraft piloted by
one twin. The laws of acceleration (to reach a large equal speeds) are
chosen equal in advance. At the time each twin passes the beacon, at
a high relative velocity, each will believe that his counterpart should be
younger. But this is impossible, since they can photograph themselves
at this instant and write their age on the back side of a picture (or even
exchange pictures by the digital method). It is nonsense, if wrinkles will
appear on a pictured face of any astronaut during the deceleration of
another one. Besides, it is unknown beforehand if one of astronauts will
wish to move with acceleration in order to turn around and catch up to
the other one.

This paradox can be more reinforced and be formulated as a paradox
of coevals — people born in the same year. (In SRT it is declared a change
of time course rather than a transfer of initial time, as the time zone
on the Earth, for example.) Let now the spacecrafts be launched with
families of astronauts. Babies are born on each spacecraft just after
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accelerations became equal to zero (accelerations were chosen equal in
advance). And these babies are chosen for a comparison of age. All
previous history of motion (to the points A; and Bj respectively) does
not exist for theirs. The observers at the points A; and By can confirm
the fact of the baby birth. The babies differ in that they moved relative
to each other at speed 2v all the time. They travelled the equal distances
|OA;| = |OBj| to the meeting. This is just the pure experiment to
compare the time duration and to verify SRT. Let, for example, the
flight of the baby 1 with the constant speed v take place for a time 15
years. Then, from the SRT viewpoint, the first baby will reason in the
following manner: the second baby moved relative to me with a large
velocity for all my life (15 years); therefore, his age must be less than
mine. Besides, if he will count out the age of the second baby starting
from the moment of the receipt of signal from Bj, then he will believe
that he will see infant in arms at the meeting. But the second baby
will reason about the first baby in the same manner. However, owing
to full symmetry of the motion, the result is obvious: the age of both
astronauts are the same (this fact will be confirmed by the observer at
the beacon).

Recall the explanation of the classical paradox of twins (one an as-
tronaut and one an Earth’s inhabitant). These twins have "unequal in
rights,” since only one of them accelerates (it is just this person who
was declared to be younger than the other one). But before acceleration
each of the twins thought that the other one should be younger! And, in
fact, if one twin is accelerated, then the other grows old faster. (Maybe,
it makes sense to prohibit accelerating astronauts and sportsmen in or-
der that everybody around could grow old to a less extent?). Even
the ”explanation” of the classical twins paradox certainly contains some
contradictions. First, everything could have been done symmetrically;
the astronauts can take photographs before and after accelerations and
even exchange pictures at the center (Can wrinkles appear on photos?!).
Second, the explanation cannot lie in the acceleration. We see again at
Fig. 1.1 (the modified twins paradox): even with initial equal accelera-
tions, the twins can fly at the same high relative velocity for different
times (due to different initial distance |AB]|, for example). For exam-
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ple, we choose these accelerations to be equal to the acceleration of free
fall on the Earth. Then, the driving at high relativistic speed requires
about one year (but all the distances can be chozen much more: 100
or 1000 light years). It is obvious that neither ”accelerated ageing” nor
"accelerated rejuvenation” can occur during this year (we can remem-
ber the equivalence of accelerated systems and systems in gravitational
field from the general relativity theory: just now we have conditions
which are analogous to the usual Earth conditions!). It then occurs that
accelerations the same in magnitude and in time of action at the same
distances |AA;| and | BB;| may cause different aging — depending on the
time of previous motion (100 or 1000 years) at constant relative velocity
(due to time slowing from SRT), i.e. there obtains a violation of causal-
ity. Further developing this idea, one can permanently change the sign
of acceleration (< v >= 0), and an arbitrary additional aging will take
place in this case (in such a case the SRT formulas for time slowing at
a constant rate make no sense). Third, the accelerations and velocities
may be different for different astronauts in the process of their motion,
but their meeting can always be organized at the same point, and, by
the opinion of each of astronauts, the age of the same object will be
different, that is nonsense.

Let us consider, for example, a modified paradox of "n twins”
(Fig. 1.2). Let them depart on flights in different directions from the
same center O, so that all departure angles are different in any pairs
(we shall have an irregular n-gon). The schedule of velocities and ac-
celerations is chosen the same beforehand (all spacecrafts are always
"situated” at some sphere with the center O). Because of vector charac-
ter of quantities, all relative velocities and accelerations will be different
in pairs. By the opinion of some selected astronaut, each another as-
tronaut must grow old to a different age (and this takes place from the
viewpoint of each astronaut), which is impossible (again all astronauts
can photograph themselves before each acceleration and after it).

Attempts look naive when ”explanations” of different versions of the
classical twins paradox are "made” with artificially fabricated auxiliary
diagrams: relativists are again cunning and do not check results as a
matter of contradictions from viewpoint of all observers (will somebody
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’

Figure 1.2: The paradox of "n twins”.

claim that the Lorentz transformations are insufficient ones, but dia-
grams present something more thing? really?). Physics and mathemat-
ics are 7slightly” different sciences to put it mildly. Possible, someone
could be interested how pure geometric drawings (a rhombus, a par-
allelogram, a triangle etc.) can be turned or transformed to pseudo-
scientifically rescue the SRT. But these recommendations resemble the
proud INSTRUCTIONS ”"how one can scratch the right-hand ear with
the left-hand heel, when this leg is twice wound round the neck, and
can provoke the same sensations (they must be elucidated beforehand!)
as the normal man (which satisfies his requirements in more natural
manner). But even for such ”a state of affairs”, the following fact is
remarkable. In classical physics any logically consistent way leads to the
same objective result (each observer can imagine reasoning of any other
observer and even appropriates they). The matter is quite different for
SRT: it is "necessary” to arbitrarily postulate some reasonings from ab-
solutely single-type ones as false (i.e. there occur the fitting the choice of
a way to the classical result). The resulting theory is ”surprising”: "here
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Figure 1.3: The time paradox viewed at ¢ = 0.

we read, here we do not read, here we turn over a page by this manner,
here we turn inside out by that manner”, and, as it is sung in the song:
”and in other things, the beautiful marchioness, a nice how-d’ye-do...”.
It is concocted artfully.

The time paradox

Now we shall pass to the time paradox for moving systems. For "re-
solving” it, the Lorentz transformations are often used: they allow one
to put in correspondence to one time instant ¢ the whole continuum of
times t’. Note, that if we compare the time intervals, then the procedure
of synchronizing the time reference point is unimportant. Let us have
four clocks ((1,2);(1',2')), spaced similarly in pairs and synchronized in
their own systems K and K’ (Fig. 1.3). The synchronization can, for
example, be performed by an infinitely remote source located on the axis
perpendicular to the plane of all four clocks (it will be further outlined
in the subsection on ”establishing the universal absolute time”). Then
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Figure 1.4: The time paradox viewed at ¢t = t;.
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for any intervals we have
Aty = Aty, At| = At (1.1)

However, according to the Lorentz transformations formulas, from the
point of view of observers in system K (near the clocks), at the time of
coincidence of clocks we have (Fig. 1.4):

At) < Aty, At > Aty, (1.2)

i. e. inequality (1.2) contradicts equality (1.1). A similar contradiction
with (1.1) occurs if the inequalities are written from the point of view of
observers in system K’ (near the clocks). Even the values of differences
of time intervals will be different. Thus, these four observers will not
be able to agree among themselves, when they meet at one point and
discuss the results. Where then is the objectiveness of science?
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The paradox of antipodes

The erroneousness of SRT is proved very simply by the whole life of
mankind on the planet Earth. Let us consider the elementary logical
contradiction of SRT — the paradox of antipodes. Two antipodes situ-
ated at the equator (for example, one person in Brazil, the other one — in
Indonesia) differ by the fact, that due to the Earth rotation they move
relative to each other at constant speed at each time instant (Fig. 1.5).
Therefore, despite the obvious symmetry of the problem, each of these
persons should grow old or grow young relative to another one. Does the
gravitation hinder? Let’s remove it and place each of our ”astronauts”
into a cabin. Each person can determine the time on such a "round
robin” (as well as on the Earth) from the direction to the far star, which
is motionless with respect to the round robin center, and from the pe-
riod of intrinsic rotation of a round robin (a whirligig). The running of
time will obviously be identical for both ”astronauts”. The time can be
synchronized by the calculation technique knowing the period of revolu-
tion (all these problems are technological, rather than principal). Let’s
increase the linear speed v — ¢ for amplifying the effect (for example, in
order that according to SRT formulas the difference in time be "running
up” 100 years for one year). Does the centrifugal force (acceleration)
hinder? Then we shall increase radius R of the round robin, so that
v?/R — 0 (for example, in order that even for 100 years the overall
effect from such an acceleration be many orders of magnitude lower,
than the existing accuracy of its measurement). In such a case none
of experiments can distinguish the motion of antipodes from rectilinear
one, i.e. the system non-inertialness cannot be experimentally detected
throughout the test. It is worthless for relativists to fight for the princi-
pal necessity of inertialness of the system. Recall that even in such the
strict science as mathematics (in the justification of the theory of real
numbers, for example), it is used the notion of the number ¢ given be-
forehand, which can be chosen as small as one likes. In case discussed for
the strict mathematical transition, the ratio of a centrifugal acceleration
v?/R to the Earth’s centrifugal acceleration a. can be made less than any
arbitrary value of ¢ at the expence of a large radius of a "round robin”
R (for instance, we can choose ¢ ~ 10710 or £ ~ 107190 whereas all SRT
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Figure 1.5: The paradox of antipodes.
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experiments were made on the Earth with ¢ ~ 1!). And, further, if you
trust in the relativity (either according to SRT or according to Galileo
— indifferently, since we compare time durations), then you can transfer
the motion of one of antipodes, in a parallel manner, closer to the other
antipode and forget about the round robin model at all. Obviously, the
reverse mental operation can always be performed for any two mutual
opposite motions with the same speed as well. Namely, we can perform
parallel transfer of one of trajectories to a great distance R — oo and
”bridge” the motions by some ”round robin”. So, will ”the patient be
alive or dead” after some years? And who is more pleasant for you —
the Brazilian or Indonesian? The full symmetry of the problem and full
failure of SRT! Note, generally speaking, that the unique character of
time cancels the principality of the issue of its synchronizing: the watch
can, for example, be worn with yourself. Some doubts on ”near inertial”
motions will be discussed below in Chapter 3. If some relativists will on
principle try to connive (themselves and somebodies) at the possibility
of such a transition to a large R, we can offer to inscribe a regular n-gon
into a circle of the large R (n > 3; stationary observers are placed at
all angles) and to consider pure rectilinear motions of spacecrafts with
astronauts along the sides of the n-gon. Even the same loops for using
the same "earth” acceletations g (to gather the equal large speeds) can
be joined to the angles of the n-gon in the identical manner. Obviously,
all these inertial systems of the spacecrafts are absolutely identical for
a stationary observer (at the center of the circle, for example). The
course of time is the same for all spacecrafts in spite of different relative
motions of the spacecrafts. We can also draw the obvious symmetric
scheme of "a flower type” with the possibility of the simultaneous start
and finish of astronauts at the center of a circle (see Fig. 1.6).

Since we will compare the time course (but not time beginning), we
can use the equality of the time course for any two mutually resting
objects. Then, the model of a whirligig can be easily generalized to the
case of arbitrary (in directions and values) velocities of objects. This
is purely geometric trivial problem (Fig. 1.7). For example, let us have
two motions, which are pictured in Fig. 1.7 with the velocity vectors
A—Al> and B—Bl) The both velocities possess the same modulo v which
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Figure 1.6: The symmetric model of ”a flower”.
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Figure 1.7: The model of a whirligig for arbitrary planar motions.

tends to the speed of light v — ¢. Let us choose an arbitrary point O in
the space. Furthermore, we draw a circle with the center at the point O
and such a radius R that the centrifugal acceleration will be less than
some preassigned small value £; (an existing accuracy of measurement
of accelerations, for example): v2/R < e1, i.e. R > v?/e;. We draw
the straight line AA, which is perpendicular to the straight line AA;.
Thereafter, we draw the line A3A4 passing through O and parallel to
AAy. At a point of intersection of this line and the circle we draw the
velocity vector M which is parallel to A—A{ and has the same abso-
lute value \A—AI |. Factually, we simply made a parallel translation of
the motion with velocity A—Al) . Making the analogous procedure with
the motion T& , we obtain motion with velocity J}TBé . Now both the
motions are placed at the same circle and they cannot be distinguished
from inertial motions with an existing accuracy. Due to obvious symme-
try of the problem, the time course will be the same for these objects.
For example, the time course can be measured with periodic flashes,
which occur at the center O of the circle. Now we take motion with
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the velocity vector C—C{ . It is parallel to A—A{ , but possesses some other
absolute value. We make a parallel translation of C'—C'l> and obtain @‘Cz
(here we take the radius |OC3| = R\CTC’;]/]M!) In this case we
see that two objects (with velocities A3As and @‘Cz) will move along
concentric arcs of circles Asa and Csd. These objects will remain at
the same distance from each other along the radii of the circles. (Some
big arcs are shown here for visualization only, i.e. all angular values are
increased; in fact, all arcs will be very small and indistinguishable from
rectilinear segments.) It is obvious that the time course for such objects
will be the same. Time can again be "measured off” by periodic flashes
from the center O (number of light spheres which are passed through
the circle C3d is the same as for the circle A3a: the light spheres do not
”disappear, condense, add, or hide themselves” anywhere). We can also
draw the circle through the point C3 and at any new point draw the
tangential velocity vector lTDg with the same absolute value |C—'3—C'—5> |
Again, the objects with velocities ITDQ and m are placed at the
same circle, and, due to the symmetry of the problem, the time course
will be the same. Thus, on the example of motions with velocities M
and D3Ds (or B3Bs and C3C5) we proved that the time course is in-
dependent on both the absolute value and the direction of the velocity
of objects, but it is the same. Passage to the three-dimensional case is
trivial. At the first, we will transfer the beginning of one velocity vector
to the beginning of the second velocity vector. Thereafter, we can draw
a plane through these intersecting straight lines. In this plane we can
carry out all previously described constructions. Thus, the time course
is independent on any motions of inertial systems.

The universal absolute time

The notion of time is broader, than the dimensional factor in transfor-
mation laws, and bears much greater relation to the local irreversibil-
ity of processes. First, a single-valued ”binding” of time to the mo-
tion of a body does not take into account internal processes, which can
be anisotropic, pass at various "rates” and characterize the local irre-
versibility (each such rate is in different manner added geometrically
with the velocity of a body as a whole). Second, the binding of time
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Figure 1.8: The interchange of signals of intrinsic time.

only to the velocity of transmission of electromagnetic interactions does
not take into account other possible interactions (which can propagate
in vacuum) and actually implies electromagnetic nature of all phenom-
ena (the absolutisation of electromagnetic interactions). Later we shall
consider, how the universal absolute time can be introduced.

When we introduce the notion of intrinsic time (actually, subjective
time), the following methodological point seems important: We should
not calculate intrinsic time of an alien object according to our own rules,
but rather ”ask” this object itself. Consider the following experiment
(Fig. 1.8): Let an observer be situated in the motionless system S at
point O, where a beacon is installed. The beacon flashes each second (as
a result, the number of flashes IV equals the number of seconds passed
at point O). Let an astronaut (in moving system S’) be launched from
point O. Then, when moving away from point O the astronaut will
perceive flashes more rarely (at lower frequency), than before launching
(in fact, beacon’s ”time slowing” takes place). But upon approaching to
the beacon the astronaut will see the opposite, flashes will occur more
frequently than before launching (now we have beacon’s "time speed-
up”). For v < c it is obvious that the astronaut can neither outstrip
any flashes, nor go around any of flashes (light spheres). So regardless
of his motion schedule and trajectory, upon returning to point O the
astronaut will perceive equally N flashes total, i.e. all flashes, which
have been emitted by a beacon. Therefore, each of these two observes
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will confirm that N seconds have passed at the beacon.

If the astronaut on board the spacecraft will also have a beacon and
will signal about the number of seconds passed on his watch, then no dis-
agreements will arise concerning astronaut’s time as well. The situation
appears to be fully symmetrical (for the twins paradox, for example).
When meeting at the same point, all light spheres will intersect oppo-
site observers (their quantity can neither increase, no decrease). This
number is equal to N - the number of seconds passed for both observers.

Consider now the problem of establishing the universal absolute time.
(Of course, if we measure the time by beatings of our own heart, it will
be subjective and will depend on the internal and external conditions).
The attempt to introduce individual ”electromagnetic time” and to ab-
solutize it — this is a return to the past. However, even at that time the
people could synchronize time, despite miserable data transmission rate
(by pigeon-post, for example), because they used a remote source of sig-
nals (the Sun or stars). Let us imagine the following mental experiment
(Fig. 1.9). The remote source S, which lies on a middle perpendicular to
segment AB, sends signals periodically (with period T"). At the time of
signal arrival to point O, two recording devices (1 and 2) begin to move
mirror-symmetrically (at velocities v and —v), while reflecting from A
and B, with period of 2T". Velocity v can be arbitrary (we can choose
the appropriate distance |AB|). In spite of the fact, that at each time
instant the devices are moving relative to each other at speed 2v (ex-
cept the reflection points), the signals will be received at the same time,
namely, at the time of passing by point O (observer 3 can be placed at
this point). The time, determined in such a manner, will be universal
(at point O), i.e. the same for all three observers. In order to make the
following step, we note that for deriving the transformation formulas
in the SRT, it is sufficient to consider the relative motion along a sin-
gle straight line (since the systems are inertial). By choosing the large
distance |SO| we may assure that the time difference between signal ar-
rival to point O and to points A and B be smaller than any pre-specified
value. As a result, to the given accuracy the time will be the same for
the whole chosen segment AB regardless of the velocities of motion of
observers 1 and 2. Thus, the infinitely remote source of signals, situated
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Figure 1.9: An infinitely remote source for establishing unified absolute
time.

perpendicular to the direction of relative motion of systems, can serve
as a watch counting the universal absolute time (which is the same re-
gardless of the inertial system of reference). The question on the change
in the observed direction of signal arrival will be presented below lest
a temptation are going to arise in ”far-fetched” use of the aberration
allegedly demonstrating the change in the wave front direction.

Additional remarks

The next methodological note is as follows: If the Einstein method is
used for synchronization, the notion of time becomes limited. First, only
one of two independent variables - spatial coordinates or time - remains
independent, whereas the other is associated with the state of motion
(subjectivism) and properties of light speed (but why is it not associated,
for example, with the speed of sound or with the velocity of Earth, etc.?).
Second, since the independent determination of spatial coordinates and
time is required for determination of velocity, light speed itself becomes
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Figure 1.10: The light clock.

indeterminate quantity (immeasurable, postulated).

As relativists like to potter with idle inventions! One of such the
”Great” idle inventions of the relativity theory is a light clock (for 100
years anybody did not try to construct a pre-production model at all and
will never try to make it!). And it is not because that it is impossible to
create ideally flat, ideally parallel, ideally reflecting mirrors. That is why
that we cannot observe "TICK-TOCK?” sideways as it is described by
the SRT. Such a clock "works” to first ? TICK” and ceases to be ”iden-
tical”, as a photon at the moment of " TICK” registration should finally
be reacted. Nevertheless, we will return ”to ours relativists”, which of-
ten use a "light clock” for demonstrating the time slowing effect [35]
(Fig. 1.10). However, in exactly the same manner we can also consider
a periodically reflecting particle (or a sound wave) at speed u < ¢ and
obtain the arbitrary time slow-down 74/4/1 — v2/u?. Tt is known, that
the orthogonal velocity components can be described independently: the
horizontal motion at velocity v relative to an instrument will in no way
influence the vertical oscillations of a particle moving at former velocity
u. The question on experimental verifications of the postulate of light
speed constancy will be analyzed in Chapter 3.

The time slowdown in SRT is nothing else, but the apparent effect.
Remind that for a sound the duration of a hooting of trumpet At also
depends on the velocity of a receiver relative to a source (a trumpet),
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but nobody makes the conclusions on time slowdown from this fact.
The fact is that observer’s ”decision” to move at any velocity is in no
way bound causally with sound emitting processes (as well as with other
processes in a trumpet). Let a singer be continuously singing a song in
the resting atmosphere, and his twin brother be moving away from a
singer at about the speed of sound vs : a3 = v/vs = 1, and then he will
move toward a singer (with the same ratio ;). Though the song will
be distorted, nobody had yet recorded more rapid aging of a singer. Let
now we modulate with the same song the light in pursuit of the twin
brother, who departed on a rocket at about the speed of light, but with
the same numerical value ag = v/c = ay =~ 1. Now the twin brother will
listen the same distorted song. Why the situation must change in this
case, and the "home seating” brother must grow old? And, if some living
organism will be characterized by some certain radiation frequency, that
distinguishes him from the dead organism, then, really, because of your
motion (because of the Doppler effect) you will first certify the death of
an organism, and then his resurrection? Or it is necessary to postulate
the change of objective characteristics of an object, which is not bound
with you causally?

Now we make some comments concerning Einstein’s time synchro-
nization method. The transitivity of time synchronization by Einstein’s
method takes place for the trivial case of three mutually resting points.
If, however, the points (not lying on the same straight line) belong to
the systems moving relative to each other in different (not parallel) di-
rections, then the synchronization procedure can become uncertain: for
what time instant the watch can be considered to be synchronized? For
the beginning of the procedure, for its termination or for an intermediate
instant? Even for the points lying on the same straight line Einstein’s
method rests upon a completely unverified (experimentally) concept of
equality of the speed of light in one and in a directly opposite direction.
Actually, the synchronization occurs to be either a half-done calculation
procedure, or a multi-iterative process, because the synchronization is
performed for two selected points only. These deficiencies are absent in
the method of synchronization with a remote source disposed at a middle
perpendicular [48]. It allows one to synchronize the time experimentally
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(rather than computationally), without attracting additional hypothe-
ses, to a prescribed accuracy throughout the given segment (even on a
flat section) at once.

Now we proceed to the time measurement units. Certainly, for a sep-
arate phenomenon within the framework of some mathematical model
any customary quantity can be described in various measurement units
and in various scales (both uniform and non-uniform, for example, in the
logarithmic scale). This is basically determined both by the convenience
of description for the given model, and, as in the case of generalization,
by the possibility of using the same quantities for the other physical
phenomena and mathematical models (the matching of various fields of
physics). However, Taylor and Wheeler’s [33] sarcasm concerning the
7sacred units” is completely inadequate. Certainly, we can introduce
the factor for converting the time into meters. But this factor is not
obliged to be the speed of light: for example, it can be the velocity of
a pedestrian. Both aforementioned velocities have, quite equally, no re-
lation to acoustic, thermal phenomena, to hydrodynamics and to many
other fields of physics. It is possible to express, generally, all quanti-
ties (such as mass, charge, etc.) in meters. However, all these ”various
meters”:

1) can not be summed up,
2) are not interchangeable,
3) very rarely appear in some joint combinations and

4) the same combination is unsuitable for various phenomena.

(For example, the interval has relation only to the law of light propa-
gation in vacuum.) All quantities can be made pure numbers (and we
must separately look after all these physical values). But in any case
physics will not become mathematics. Physics does not study all illusory
combinatorial ”worlds” of equations, but only that rather small amount
of them, which is realized in the nature (the basic problems of physics
are: what interrelations are realized in the nature, why and what are
the consequences of this).
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1.3 Relativity of simultaneity

Now, after criticism of the fundamental concept of time for SRT, we
continue the analysis of the logical basis of this theory and consider
the subsidiary notion of the "relativity of simultaneity”. Recall the
mental experiment from SRT: a train A’B’ passes along a railroad at
speed v. Suddenly, lightning strikes the railroad bed (C) just opposite
to the train center C’ (at the moment of coincidence C' = C”). Then,
in the coordinate system centered on the moving train, the flashes will
simultaneously arrive at points A’ and B’, whereas for a motionless
observer the flashes will simultaneously arrive at points A and B (with
the middle at point C'); but up to this instant, points C' and C’ (the
middles of segments) will move to some distance from each other. But
a similar situation is possible in classical physics as well, if we want to
transmit information from points A’, B, A, B to the new single point
D (or, conversely, to these points A’, B’, A, B from D) at some finite
speed v; (in this case SRT and light speed constancy will be without
any relevance).

We can suggest the following mechanical model (Fig. 1.11): Let four
material points (without the force of gravity) fall at speed vy in pairs
over point C' (close to the railroad bed) and over the train’s centre C’
which will arrive to the point C” near to point C' at the moment of
intercept of falling points. Let ideal reflectors (isosceles triangles with
angle at a base @ = w/4) be installed at point C' and at train’s center.
Then two particles, reflected over the railroad bed (at point C'), will
fly to different sides at speed vy, and simultaneously reach points A
and B (in the classics |AB| = |A’B’|). This process will take time
t = L/vy, where 2L is the length of the train. Two other particles,
reflected over the train’s center C’, will move after reflection (relative
to the railroad) at speeds v/ = v; + (v/tana) = v; + v (forwards)
and v” = v; — v (backwards). During the same time ¢ the first of
these particles will traverse the path (forwards) L' = vit + vt, and,
since the train traverses the path wvt, the particle will reach point A’.
Similarly, for the second particle L” = vyt — vt; hence, it reaches point
B’. Thus, the event — the falling of points to the reflectors — will be
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Figure 1.11: The mechanical model for the relativity of simultaneity.
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recorded at all four points simultaneously: both at points A and B
(over the railroad bed), and at points A’ and B’ (over the train). It was
the case when the points, falling over train, participated in its inertial
movement. If the second pair of points falls (over the railroad bed)
just over motionless point C” the triangular reflector at the train (only
at it) should have the following corners at the basis: against the train
movement - a3 = 0.5arctan (v1/v), and in the direction of the train
movement - oy = 7/2 — a3. In this case particles will fly in parallel to
the train and will reach its ends simultaneously (but not simultaneously
with the second pair of particles!). If we want, that all four material
points "have flown by” simultaneously corresponding points A’, B, A, B,
corners at the reflector basis (at the train) should be still reduced by

corner arccos —= ~
v24v?

(if to establish a flat waveguide, the pair of particles

over the train will "not rise” too highly, and will move in parallel to
the train). Apparently, mechanical analogues are possible for the most
different situations.

One can say that these two events are quite different. But in the case
of the light flash, we have two different events as well. Indeed, let the
light flash occur at the time the centers O and O’ of systems S and S’
moving relative to each other at v coincide. At some time instant ¢ > 0,
the light front will be on the sphere ¥ relative to center O in system
S and on the sphere ¥’ with center O" in system S’ (which seems to
be impossible). However, there is nothing surprising (i.e. contradicting
classical physics) in this situation, because the observers in system S
and S’ will record the same light to have different frequencies w and w’
by virtue of the Doppler effect. But in this case these are two identi-
fiably different events: the observers can always compare the results of
measurements w and w’ upon meeting!

Consider now in detail the mental experiment allegedly ”demonstrat-
ing” the relativity of simultaneity: at the origins O and O’ of reference
systems S and S’ that move relative to each other, a light flash occurs
at the time of their coincidence. According to SRT, during the time
At = t1 — to1 on the clock of system S, the light will pass the distance
c(t; —to1) from center O. For the same time At = t9 — tp2 on the clock
of system S’, the same light will pass the distance ¢(t3 — to2) from center
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Figure 1.12: The contradictions of the relativity of simultaneity.

O’. The time difference At is not influenced by any adjustment of initial
times, whether accomplished before the experiment, or after it by any
method. For example, an infinitely remote periodic source located per-
pendicular to the direction of motion can be used. It is possible to agree
in advance about the flashes, recorded on the clock of system S (for
example, periodically each million years), and ”"to organize” system S’
for one instant before the flash occurs, selected in advance (the paradox
of non-locality, associated with this, will be considered in Section 1.7).

Recall that the basic positive idea of SRT consisted in the finiteness
of the speed of interactions. The same idea is expressed by a short-range
interaction theory, which reflects the field approach (via the Maxwell
equations); namely: a light wavefront moving from a source to a re-
ceiver passes sequentially through all intermediate points of space. It is
just this property that comes in a conflict with the notion of relativity
of simultaneity (Fig. 1.12). To prove it, we use two statements from
the SRT about observers moving each relative other: 1) one and the
same light flash will reach two observers simultaneously despite the fact
that the observers will spatially be separated by some distance during
the light spreading; 2) kinematic formulas of the SRT (from textbooks)
contain squares of velocities only. For example, let the first observer in
system S be moving towards the flash source at slow speed v ~ 10* m/s.
Since the distance to the flash point is large (say a million light years),
then for one million years both observers will separate from each other
to a large distance — about 2 - 10'” m. According to SRT formulas, the
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times of arrival of a signal will be the same for both observers. At what
point of space did the first observer "pass” the light wavefront for the
second observer? But what if he had held a mirror for the whole mil-
lion years, and removed it one second before receiving a signal? In the
second observer’s opinion, the signal was reflected by the first observer
somewhere ahead. But in this case what thing was reflected by the first
observer, if none of his instruments did still respond to a flash? Sim-
ilarly, a third observer can go away from the second one at the same
velocity, but directed from the source. If the second observer held a
mirror for a million of years except one second, would the third one see
the light?

On the one hand, since the SRT formulas include the square of veloc-
ity only, the second observer will consider the time of signal reception by
the first and third observers to be the same. It can be agreed that when
observers receive the signal under investigation, each of them will send
his signal without delay. If second observer’s calculations are correct,
then since the problem is symmetric, he must receive the signals from the
first and third observers simultaneously. On the other hand, according
to Maxwell equations, the light propagates continuously, and the second
observer will receive a signal from the first one simultaneously with the
event, when he himself will see the signal under investigation. In sec-
ond observer’s opinion, at this time the light has still not reached the
third observer. Thus, the second observer comes to a contradiction with
himself: the first calculations by SRT formulas contradict the second
calculations by the Maxwell equations. Obviously, the observers will see
the flash sequentially, rather than simultaneously, since the spatial path
of light is sequential: the source, the first observer, then the second and,
at last, the third observer.

We additionally note that even within the SRT framework the con-
cept of the relativity of simultaneity is highly restricted: it is applicable
to two separated events only (there are no intersecting original causes,
no intersecting aftereffects, and, generally, we are not interested in any
additional facts). Indeed, even for these selected points the light cones
have intersections, to say nothing of all other points in space and time. In
fact, we have continuous chains of causally bound (and unbound) events
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occurring with multiple intersections through every point of space and
time (not every reason, of course, results in a consequence at a speed of
light). And all this real (different in scale!) time grid is interdependent
for the whole space. Therefore, in the general case we can not change
(by choosing the frame of reference) the order of succession of even
causally unbound events (in any case, this changing would be reflected
somewhere).

1.4 The Lorentz transformations

Let us make some comments concerning the Lorentz transformations.
One of the approaches to deriving these transformations uses the light
sphere, which is visible in different manner from two moving systems (the
flash took place at the time of coincidence of the centers of systems).
Or, what is actually the same, this approach uses the concept of interval
(displaying the same sphere). The solution of the system of equations

P2yt = AP (1.3)
Ao = &

represents simply the intersection of two surfaces and nothing more
(Fig. 1.13). Under the condition of y = y1,z = 2; these figures will
be the surfaces of a sphere and of an ellipsoid of rotation with the dis-
tance vt between the centers of the figures. However, this is actually the
other problem — the problem on two flashes: it is possible to find the
centers of the given flashes for any time instant, i.e. to solve the reverse
problem.

In the other approach to deriving the Lorentz transformations such
a transformation is sought, which transfers equation (1.3) into equation
(1.4). Obviously, for four variables such a transformation is not unique.
First, the separate equating y = y1, z = 21 represents only one of possible
hypotheses, as well as the requirement of linearity, mutual uniqueness,
reversibility, etc. (An additional possibility of w-parametrization is de-
scribed in Appendixes.) Second, any transformation of light surfaces
does not determinate at all the transformation of volumes (in which the
non-electromagnetic physical processes may occur). For example, the
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Figure 1.13: The problem of two flashes.
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Figure 1.14: The contradiction of a continuum of light spheres.

speed of sound does not depend on the motion of a source as well, but
no global conclusions follow from this fact.

In any case, the Lorentz transformations in SRT physically describe
two objects, rather than a single one. Otherwise it is easy to see a con-
tradiction (Fig. 1.14). Let a light flash occur. Let us separate, instead of
a light sphere, one beam perpendicular to the mutual motion of systems
K and K’ (and let the remaining light energy be absorbed inside the
system). Let us block the path of a beam by installing the long mirror
Z at a great distance from sphere’s center (along the line parallel to the
line of mutual motion of systems). Then the observer situated at the
center of system K will record the reflected signal after some time. Let
the signal be completely absorbed. However, the other observer moving
together with system K’ will catch a signal, also after some time, at
the other point of space (let the signal be absorbed too). If we take
a ”continuum” of systems with different mutual velocities v, then the
signal can be caught at any point of the straight line. Then where has
the additional energy appeared from? May be this is SRT’s perpetuum
mobile of the first kind?

Note that if some mathematical equation is invariant relative the
transformations of Lorentz type with some constant ¢/, it means only
that among particular solutions of this equation there exist ”surfaces” of
wave type which can propagate with the velocity ¢/. However, in this case
even the given equation can have other particular solutions with other
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own invariant transformations, to say nothing of other mathematical
equations, i.e. no overall mathematical conclusions do not follow from
the fact of invariance. Only relativists try ”to blow the big soap-bubble”
from the particular phenomenon.

1.5 Paradoxes of lengths shortening

Now we proceed to spatial concepts. Since all SRT conclusions follow
from the invariance of an interval, then from the above-proved equality
dt = dt’ and from (if we trust in it) relativistic equality ¢ = constant
we obtain dr = dr’, and so it is not necessary to consider the concept
of space further at all. However, to form the most complete viewpoint
we shall, whenever possible, consider in this book each disputable point
irrespective of remaining ones.

The contraction of lengths in SRT can not reflect a real physical
effect, because various observers can see the same object in different
manner (the non-objectiveness). Besides, the transition from one frame
of reference to another can proceed rather rapidly, and this transition
would be reflected in the whole (even infinite) Universe at once, which
obviously contradicts the SRT-defended principle of finite rate of trans-
mission of interactions and, hence the principle of causality. Therefore, a
similar contraction is nothing more, than supplementary mathematical
manipulations with quantities, some of which have no physical sense.
The real physical mechanism can not be attracted to explaining the
length contraction process in SRT, since the contraction should take
place immediately at any velocity v # 0. In reality, however, it is clear,
that in the acceleration process the object can not only be pushed, but
also pulled behind yourself, and in such a case, instead of contraction, we
would have stretching (experimentally detectable, by the way!). At slow
constant acceleration this constant state of stretching would remain the
same throughout the motion. Thus, the contraction will never begin.

Now we proceed to some particular paradoxes of lengths shortening.
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Figure 1.15: The paradox of a cross.

The paradox of a cross

Let a thin plate of large size lie on a solid plane. A small cross is
cut out of the plate (Fig. 1.15). Let the length of this cross be much
larger than its cross-beam width |[AD| > |BC|. Let the cross slide
horizontally over the plate, so that in classical physics it would just
occupy its niche and fall into it under the effect of gravity. We choose
the relative velocity of motion v such that, in accord with relativistic
formulas, the length to be shortened two-fold (or even more). Note that
the center of gravity of the cross (point o) lies also at the cross-beam
center. Hence, vertical motions of the cross (falling down, or turning
over its front end) is possible only if: 1) center o and the whole central
line of a cross-beam (O’0”) are over empty space, and 2) none of points
C, D, E, F has support. From the viewpoint of an observer on the cross,
he will slide over a two-fold shortened niche, since either the cross-beam
and one of ends, or both ends of the cross lean against the plate. The
known trick with turning of a rod fails in this case (this problem will be
considered below). However, from the viewpoint of an observer on the
plate, the cross (which became two-fold shorter) will fall down into the
niche. Thus, we have two different events: does the downfall of the cross
(a push against the plane) take place or not? and what will happen to
the observer, who falls down into the niche (will he be crushed or not)?
If he escapes, must he promptly begin to move with v (as well as the




1.5 PARADOXES OF LENGTHS SHORTENING 43

cross), or is he bound to be near the end A’H’ (or D'E’), because the
cross became two-fold shorter?

Additional paradoxes and ”strangenesses”

We can describe another paradox. Let the circle be cut off the plate
and begin rotating around its center. Due to length shortening, an
observer on the plate should see a clear space and the objects behind
the plate. At the same time, the observer of the circle should see, how
the plate runs over the circle. The noninertial character of the system
does not matter, since the acceleration v?/R for v — ¢ can be smaller
than any prescribed value due to large R. The geometry of a circle will
be considered in detail in Chapter 2 devoted to the general relativity
theory. Similar contradictions demonstrate logical inconsistency of the
habitual relativity theory (predictability — the foundation of science — is
lost in this theory).

Note one more ”strange thing” (the paradox of distances). Since the
shortening of lengths of objects is associated with properties of space it-
self, the distance to objects must also be shortened (regardless of whether
we approach the object or move away from it!). Therefore, if the velocity
of a rocket is high enough (v — ¢), we can not only look at distant stars,
but also "touch” them, because in our own reference system our own
dimensions do not change. Besides, when flying away from the Earth
for a long time (the value of acceleration is not limited by SRT'), we will
eventually be at the distance of just ”one meter” from it. At which time
instant will the observer at this distance in ”one meter” see the reverse
motion of the spacecraft (contrary to the action of rocket engines)?

The possibility of introducing the absolute time refutes logically
paradoxical SRT conclusions about time slowing, relativity of simultane-
ity, and, besides, about distances shortening, because now the method
of simultaneous measurement of distances does not depend on the mo-
tion of objects. Let an thin object (a contour portrait cut out a paper,
for example) slide with an arbitrary velocity over the photographic film,
for example. If a momentary lighting is made by the infinitely remote
flashlight, the length of the shadow photograph as well as the length
of the object will the same. We can use an usual distant source (on a
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Figure 1.16: Ilusions of belt-driven transmission.

middle perpendicular to a plane) in the following case: the flash front
will reach the plane at a moment of flight the middle perpendicular by
the object (see p.1.7 below - about a ”seeming turn” of the wave front).

The distances to the objects are also contradictory for other reason.
Even in motion at pedestrian speed, the distance to far galaxies must
be noticeably contracted. However, the direction of such a contraction
is indeterminate. If someone (moving) casts a look at galaxies, will he
fly away beyond Earth limits? Or, on the contrary, will he (moving)
attract another galaxy by his glance? Any result is real mysticism!

A strange thing, related to length contraction in SRT, occurs with
a belt-driven transmission (Fig. 1.16). From the viewpoint of the ob-
servers, on each of two free halves of a belt the cylindrical shafts should
be transformed into ellipsoidal drums and then be turned as follows.
The points of semimajor axes of ellipses, which are opposite to each
observer, should approach each other (we obtain the non-objective de-
scription again). In SRT lengths of upper and lower half of the belt is
found to be biassed, for instance. The contradiction takes place from the
viewpoint of the third observer situated on a fixed stand. On one hand,
the shafts should approach each other. On the other hand, however,
the fixed bearing, which retains the spindles of shafts, should remain at
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the same place. But what is the thing, on which shafts’ spindles will be
kept? So, whether the real space is contracted or not? What must be
artificially postulated for urgent ”saving” SRT: various inserted spaces
for shafts and bearing and the change of objective characteristics (the
extensitivity) of a belt?

The attempt to hide from explaining the length contraction mecha-
nisms behind the common phrase of type: "this is a kinematic effect of
space itself” is unsuccessful because of uncertainty of the ”contraction
direction” (toward which point of space?). Really, the point of refer-
ence (the observer) can be placed at any point of the infinite space —
inside, to the left or to the right side from an object; and then the ob-
ject as a whole will not only contract, but also move toward the given
arbitrary point. This fact immediately proves the inconsistency or un-
reality of the given effect. It is not clear, toward which end the segment
will contract, if the moving system with two (moving) observers at seg-
ment’s ends was made impulsively. The situation can not also be saved
by the phrase about the ”mutual uniqueness of Lorentz’s transforma-
tions”. This condition is quite insufficient. The mutual uniqueness of
some mathematical transformation allows one to use it for convenience
of calculations, but this does not imply in any way, that any mutually
unique mathematical transformation has physical sense. Also strange is
the process of stopping of contracted bodies. The questions arise: to-
ward what side do their dimensions restore? Where has the contraction
of space gone, if various remote observers could observe this body?

Problems on thin rods

Let us consider in detail the problem on 1-meter-long thin rod slipping
over a thin plane having a 1-meter-wide hole [106] (see [33], exercise 54).
It is rather strange, that any object should contract, turn or ”deflect and
slip down” in exactly the same manner, as it is required for SRT to be
"saved” from contradictions at any cost (however, such an approach is
an indirect recognition of principal indetectability of kinematic effects of
SRT). What relation to the given problem can have a real rigidity of a
rod? None! Let the rod be slipping between two planes (a sandwich), so
that only a part of a rod freely hanging over a hole be participating in
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Figure 1.18: Rigidity and the deflect of a rod.

deflection (Fig. 1.17). If the 1-meter rod can ”deflect and slip down” into
the hole shortened down to 10 cm (or 10 times), then in exactly the same
manner the 1-kilometer-long rod (which should not fall-through neither
in the classical physics, nor even in SRT in the plane’s frame of refer-
ence) could also ”deflect and slip down” into the hole. The declarative
mentioning of the velocity of acoustic oscillations (for the balance estab-
lishment mechanism) is the ”plausible” hiding of the truth. Let there
are two identical real horizontal rods at the same height (Fig. 1.18).
The first rod slips over the desktop (at the pressed position) and be-
gins to hang downwards with one tip at instant ¢ = 0. At this instant
(t = 0) the second rod begins to fall freely downwards. Obviously, for
any time instant ¢ > 0 the second rod will be displaced downwards (or
fall) to a much greater distance as compared to the deflection of first
rod’s tip (and, actually, SRT tries to replace the real body by a body
with zero rigidity). For analyzed problems the relativistic velocities can
only decrease the rigidity effect as compared to the case of low velocities,
thus ever more approaching a real body to the model of absolutely solid
body. Indeed, the rod is deflected in the direction perpendicular to the
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relativistic motion. Therefore, this problem is similar to the problem on
massive body slipping over thin ice on a river: at low velocities the body
can fall through (breaching of ice due to its deflection), and at rather
high velocities the body can slip over ice without falling through (the
ice deflection is small). The rate of acoustic oscillations is much lower,
than the speed of light. Therefore, the molecules manage to efficiently
participate in rod’s deflection for shorter time as compared to the static
case; that is, the deflection will be smaller. Let us take the width of the
lower plane to be one molecule larger, than the displacement of rod’s
deflection (for some particular preselected material). At the second end
of a hole we shall make a very shallow taper of the plane (Fig. 1.17),
so that the given rod could continue slipping over the plane (smoothly).
Obviously if the rod does not slip down into the real 10-cm hole at non-
relativistic speeds, the more so the rod could not slip down into the hole
allegedly shortened down to 10 c¢m at relativistic speeds. What will hap-
pen to the 20-cm or 1-km rod for all former characteristics of the plane?
And if we, for the former geometrical characteristics of the experiment,
will take various materials for a rod (from zero to maximum rigidity)?
Obviously, with precise adjustment of all parameters for one case it is
impossible to eliminate the contradiction for all remaining cases. For
7saving” SRT it is necessary either to postulate, that the rigidity in
the experiment ceases to be an objective property of materials (but ad
hoc depends on the observer, geometric size and velocity), or to postu-
late, that the second end of a hole jumps up ad hoc in the "necessary
manner”. Does the goal justify similar means?

A similar problem on passage of a rod, flying along axis X (now
the rod is no longer pressed against the plane) through the niche of the
same size (slowly running over the rod along axis Z) has even entered
the popular literature [6]. The relativists ”eliminate” the contradiction
in evidences of the observers by turning the rod in space (then the rod
will pass through the niche in any case, as in the classical physics).
However, the turning does not eliminate the Lorentzian contraction.
Let us illuminate the niche from below along axis Z by the parallel
beam of rays (for example, from a remote source). Let now rapidly pass
the photographic film high above the niche parallel to the plate, but
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Figure 1.19: ”"Turning” the rod.

perpendicular to the mutual motion of a rod and a plane, that is, along
axis Y (Fig. 1.19). Then, in spite of rod passage, the result in SRT
will all the same will be different for different observers. In the classical
physics we would obtain the full darkening of the photographic film at
the time of rod passage through the niche (this would be marked by a
completely dark section on a light strip). A similar full darkening would
take place in SRT from the viewpoint of the observer situated on a rod
(since the niche will contract and turn). However, from the viewpoint
of the observer situated on a plate (and on the photographic film) the
rod will contract and turn. Therefore, the full darkening will never take
place. In such a case, who is right? There is the more dramatic situation
with an angle of turning of the rod, since it depends on the relation of
velocities. Let other small rod slide on our rod at some arbitrary velocity.
Observers at the both rods will claim that the clearance between the rods
is absent. However, according to the SRT, these rods must be turned at
different angles for an observer at the plate. There appears the evident
logical contradiction.
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Figure 1.20: The paradox of two pedestrians.

Some remarks on lengths shortening

We shall additionally consider now the relativistic effect of contraction
of distances (the paradox of pedestrians). We shall ”agree in advance”
about the following mental experiment (Fig. 1.20). Let a beacon, dis-
posed at the middle of a segment, to send a signal toward its ends. Let
segment’s length be one million light years. At the time of arrival of a
flash two pedestrians at segment’s ends begin to walk at equal velocity
toward the same preselected side, along the straight line containing the
given segment, and they will be walking for several seconds. The moving
segment (a system of two pedestrians) should be contracted relative to
the ends of a motionless segment by some hundreds kilometers. How-
ever, none of pedestrians will "fly away” for hundreds kilometers during
these seconds. The moving segment could not also be torn off at the
middle, because the Lorentz transformation laws are continuous. So,
where has this segment been contracted in such a case? And how this
can be detected?

For ”justifying” the relativistic contraction of lengths Fock [37] dis-
cusses as follows. In the motionless coordinate system the lengths (fac-
tually fixed by tips of a segment) can be measured non-simultaneously,
but in the moving system they must be measured simultaneously. From
the invariance of the interval

(20 —a3)* = *(ta — ) = (2 — 23)* = A (t, — 1,)°
at the choice of t, = t;,t, # t, we obtain |z, — x| > |z, — x;|. But
in such a case, why we can not choose t, = t;, arbitrarily in order to
obtain the objective length |z, — 23| in a unique manner? The existence
of the process of measuring the length (the tips of a segment), which is
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independent of time and of the concept of simultaneity for the intrinsic
frame of reference, proves a full independence of time and spatial char-
acteristics in this system. But why for the other, moving system must
arise any new additional link between the coordinates and time except
the kinematic concept of velocity?

Wrong is Mandelshtam’s [19] judgement, that there is no ”real
length”, and his example with the angular measure of an object. The
angular measure of an object depends not only on object’s size, but also
on the distance to it, that is, on two parameters. Therefore, this measure
can be made unique only if one parameter — the distance to an object —
is fixed. Incorrect is also Mandelshtam’s statement, that in any method
of measuring the lengths the rods moving in different manner have dif-
ferent lengths. For example, possible is the procedure of measurement
(direct comparison) of the rods previously turned perpendicular to the
relative motion of the rods. Then the rods can be turned in arbitrary
manner. They could even be slowly rotating in order to occur to be
perpendicular to the motion at the time of coincidence. In such a case
this method is completely independent on the relative motion even in
SRT.

Some relativists believe that there is no length contraction at all —
only the turning exists, for example, for a cube (i.e. they cannot unam-
biguously agree even between each other). The absence of real turning
of a cube (or the fact that this effect is only apparent) can easily be
proved, if the cube will fly being pressed against a ceiling. Generally
speaking, the distance to objects, their visible velocity and size can be
determined, even with the help of the light, by several techniques which
are ”self-consistent” by themselves. For example, even for a single ob-
server: from the angular size, from illumination, from the Doppler effect.
But the obtaining of different values for the same physical quantity does
not cancel at all the only true objective characteristics of a body and its
motion (under which the instruments are calibrated).

The SRT tries to ”purchase” the consistency of its determination of
lengths by refusal from the objectivity of some other physical quanti-
ties. However, this trick won’t "work” with respect to the time — it is
irreversible. Note some strange thing: in the sense of reversibility (in
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transition from one inertial frame of reference to the other and back!)
the linear Lorentz transformation are fully equivalent both for coordi-
nates and for the time (they are reversible). It seems strange, then, that
a difference between bodies’ lengths vanishes with return at initial place
(for twins, for example), but the disparity remains in the time elapsed.

1.6 The relativistic law for velocity addition

Recall that the kinematics does not study the causes of motion, but,
for example, knowing the given velocities it finds the result of addition
of these velocities. The issues of dynamics of particles (i.e. causes of
motions) require independent consideration (see Chapter 4).

We begin with a remark concerning the relativistic law for velocity
addition. For two systems participating in relative motion, the deter-
mination of their relative velocity causes no doubts (neither in classical
physics nor in SRT). Let system Ss be moving relative to system S; at
speed wv19; similarly, let system S3 be moving relative to Sy in the same
directions at speed v13. In fact, the relativistic law for velocity addition
defines the relative speed of that motion in which the observer does not
participate himself: The speed of motion of system Ss relative to So is

determined as
V13 — V12
V23 = 1 V13012 °
— g

(1.5)
It is precisely this form (although usually v;3 is expressed in terms of v;9
and v93), which discloses the real essence of this law: it tells what relative
speed of systems S5 and So will be recorded by the observer in Sy, if the
Einstein light-signal method is used for time synchronization and for
measuring length. Actually, we have here the ”law of visibility”. (For
the case of possible frequency dependence of light speed, this expression
will change — see Appendixes).

Consider the following methodological remark. One rather strange
kinematic notion from SRT is the non-commutativity of the rela-
tivistic law for velocity addition of non-collinear vectors. The non-
commutativity property (and the fact, that the Lorentz transformations
without rotations do not compose a group) is mentioned only briefly
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in some theoretical physics textbooks. By contrast, a similar property
in quantum mechanics essentially changes the entire mathematical for-
malism and physically expresses a simultaneous immeasurability of non-
commutating quantities.

It is seen from the general relativistic law of addition of velocities
that

_ (viva)vi /v +vi 4+ /1 — v} /E(va — (viva) vy /vi) (1.6)
Vs = 14 (vive)/c? ' '

Clearly, the result depends on the order of transformation. For example,
in the case of sequence

+u1l, —v1i, ), —vaj,

where i, j are the unit vectors of the Cartesian coordinate system, we
obtain a zero sum velocity, and for the other order of the same quantities

+ov1i, +vaj, —v1i, —v2j

we obtain a non-zero sum velocity, which depends on v; and v9 in a
rather complicated manner. The successive application of transforma-
tions (of motions) of v;i and wvyj results in

vy = vii + /1 — v}/c2vsj,

and in the other order of vsj and wii it results in

Vi = vj + /1 — v2/cuvii;

that is, we obtain different vectors (Fig. 1.21).

In such a case, what can the decomposition of the velocity vector into
components mean? First, the transfer of simplest, classical calculation
techniques (the commutative algebra) to relativistic (non-commutative)
equations is illegal: even the solution of vector equations in a component-
by-component manner requires additional postulates, complications or
explanations. Second, a simple application of the methods of classical
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Figure 1.21: Velocity parallelograms in SRT.

physics (such as the principle of virtual motions, the variation methods,
etc.) is impossible. In this case, even a ”zero” had to be ”individ-
ualized”: the number of "zero” quantities, composed of some vector
combination, should be equal to the number of ”zero” quantities com-
posed of a mirror vector combination. Hence, the theory of fluctuations
would also require additional substantiation in such a case. Thus, con-
trary to the statement ”on the simplicity and elegance of SRT”, the
correct justification of even simplest procedures would require introduc-
ing many artificial complications and explanations (which are absent in
the textbooks).

Consider the logical contradiction of the relativistic law of velocity
addition for the example of one-dimensional case. Let us have a balance
in the form of a horizontal groove with a horizontal transverse pivot at
the middle. Two identical balls of mass m will roll along a groove from
the pivot to different sides (Fig. 1.22).

To avoid discussing properties of the relativistic mass, we shall pro-
ceed as follows. Let the balance pivot be frictionless except when the
balance is in the horizontal position (the ”dead point”). At this position,
the threshold of the friction force does not allow the balance to rotate
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Figure 1.22: The law of addition of velocities and the paradox of a
balance.

due to any possible small difference between the relativistic masses of
the balls. But this sensitivity threshold cannot prevent the balance from
rotating off the ”dead point” in the absence of one of balls — it will fall
downwards. Let the velocities of balls in the system be equal in magni-
tude. Then the balls in this system will simultaneously reach the edges
of the groove and fall downwards, so that the balance will be kept at
the horizontal position. Consider now the same motion in the system,
relative to which the balance are moving at speed V. Let be V' — c only,
but v < vy, where vy is the speed of sound for the groove material. Then
the balance can be considered as absolutely rigid (we can ignore acoustic
waves). According to the relativistic law of addition of velocities,

V—-v V+w

vl:l—vV/c2 ’ v2:1+vV/c2 '

The motion of a middle point at speed

v+ 1—v?/c?

2 1-02V2/c <V

always lags the motion of the balance. Thus, the ball moving against
the direction of motion of the balance will fall down first. As a result,
the equilibrium will be violated, and the balance will begin to rotate.
So, we have a contradiction with first observer’s data. Will the observer
be hit if he will stands under the right-hand part of the balance?
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Will the Lorentz transformation laws be able to describe successive
transitions from one inertial system to another, and does the relativistic
law of addition of velocities correspond to real velocity variations? Cer-
tainly not. First, recall the meaning of the relativistic law of velocity
addition. It must prove that the addition of any motions cannot lead to a
speed greater than light speed. What is the manner (sense) in which mo-
tions are added in this case? For example, the Earth moves relative stars
(factually, there exists the first reference system), a spacecraft flies up
from the Earth with large velocity (in fact, the second reference system
is "created”), then, another spacecraft flies up from the first spacecraft
(factually, the third reference system is ”created”), and so on. It is just
the meaning for consecutive transformations. Then the following ques-
tion no longer arises: in the relativistic law of velocity addition, which
velocity must be considered as the first one, and which velocity is the
second one (This is important for non-commutative transformations).
All the examples in this Section have this meaning.

Let us consider now the Lorentz transformation law for arbitrary
directions of motion:

1 1
rN=r+-—(— —
! V2<\/1—V2/02
t+ (rV)/c?
tlzi

V1-V2/cZ

It can easily be verified, that the successive application of the relativistic
law of velocity addition (1.6) to quantities

vii, wej, —wvii—way/1 —v}/c%j (1.7)

will give a zero. To an arbitrary vector r = xi+ yj we apply the Lorentz
transformation laws successively with the same set of velocities. Then
we have:

Vi

Ni=er

1> V)V +



56 CHAPTER 1. SRT KINEMATICS

Further, we have:

z+ut . yy1 =0/ +vat +aviva/c?,
1+ J;
V1—vi/c? V1—v}/c2\/1—vZ/c?

ot zv1/c + yuoy/1 —vi/c?/c?
? V1=v}/c2\/1—v3/c2 '

We shall not write down the expressions for r3 and t3 in the explicit
form because of their awkwardness. However, using graphical programs,
we can be convinced of the following properties:

1) In the new system, the initial time is desynchronized at any point of
space except the coordinate origin.

2) The time intervals have changed: dt3 # dt; that is, we got into a new
moving system, rather than into the initial resting one. Therefore, in the
textbooks, as a minimum, the meaning of the Lorentz transformation
laws or of the relativistic law of velocity addition is uncovered rather
incorrectly.

3) Line segments occur to be not only changed in length, but also turned
around. We can easily be convinced of this, if we find numerically the
angle of rotation; i.e. the difference

a = arctan yslz(1), y(1), ] = y5[2(0), 4(0), ] —arctan y(1) —y(0)
walo(1), (1), 1) — 5[2(0), y(0), 1 ) —2(0) )’

These properties can be discussed mathematically in terms of the
”pseudo-Euclidean character of the metric” as much as you like. How-
ever, physically the situation is quite simple. These properties prove
the non-objective (i.e. only illusory) character of the Lorentz transfor-
mation laws and of the relativistic law of velocity addition, and their
disagreement with each other. Indeed, since we have successively passed
from one inertial system to another, and the rotation implies the non-
inertial character of a system, SRT itself escapes the limits of its own
applicability; i.e., it is inconsistent. If this rotation were real, this would
imply a non-objective character of the inertial system notion (since the
result would depend on the method of transition to the given system)
and, as a consequence, the lack of a proper basis for SRT to exist.

ro =
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Let us try to clear up why it is that treatments from the textbooks
result in disagreement between two expressions, the relativistic law of
velocity addition and the Lorentz transformation laws, in spite of the
fact that the first expression is derived from second one. Recall the
following derivation for the example of one-dimensional mutual motion
of systems K and K’. Proceeding from the Lorentz transformation laws

x+Vt t+Vx/c?
r = —F/— =

Ji-vzje’ T i-vee
we divide the differential dz; by dt; with regard to definitions v = dx/dt
and vy = dz/dt; and obtain:

v+ V

v 1+0V/e?

This indicates the following things:

1) The observer is at the origin of system K and measures the distance
x to the studied body in its system K.

2) He considers time t to be universal in his system and determines the
velocity of a body in his system v = dx/dt.

3) He measures speed —V of system K’ with respect to K using his
own (!) time ¢, and considers the relative velocities of systems to be
mutually opposite in direction. This observer cannot measure any other
thing: the summary velocity v; is a computable quantity. Thus, we
came to the treatment [49] given above: the relativistic law of velocity
addition determines the velocity of that relative motion, in which the
observer does not participate by himself. This effect is not real, but only
apparent (when we use some particular rules of SRT). In the essence of
the formula, we cannot simply pass to the second substitution for deter-
mining vy, though, formally, any arbitrary number of velocity values can
be sequentially substituted into the expression for the relativistic law.
In the case of addition of motions along a single straight line, the classi-
cal property of commutativity conserves, and the contradiction is veiled
over. But if the velocity vectors are non-collinear, then item 3) becomes
untrue, and the inconsistency and disagreement of the law of velocity
addition and Lorentz transformation laws are immediately exhibited.
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But we can apply another approach to the example discussed previ-
ously: we shall search for the sequence of three transformations of ve-
locities that retains the initial time in the Lorentz transformation laws
invariant. Then it can easily be verified that, instead of (1.7), a single
succession can be taken:

vii, woj, —wviy/1—v3/c%i — vaj. (1.8)

However, at first, the turning of segments remains. Second, a new set
of velocities does not satisfy, in the given succession, the law of velocity
addition, i.e. factually there changes the order of substitution of the
velocities v; and vy in the law of velocity addition (that is inconsistent
with the essence of this law). Therefore, the contradictions are not
eliminated in this case as well. The Thomas precession is an example of
SRT inconsistency also: starting from the sequence of inertial systems
(moving rectilinearly and uniformly), the resulting rotation of objects is
suddenly obtained (principally noninertial motion). Thus, the passage
from the Lorentz transformations (outlined in standard textbooks) of
"mathematical space” 1+ 1 (¢t + z) to the Lorentz transformations of
1+ 2 ”space” (or 1+ 3) leads to physical contradictions.

Many intuitively clear properties of physical quantities lose their
sense in SRT. For example, the relative velocity ceases to be invari-
ant. The particles, flying away along the same straight line at various
velocities, form in SRT a complicated ”fan of velocities” for a moving
system. The isotropic velocity distribution in SRT ceases to be the same
for the other moving system. No declared simplification does exist in
SRT in reality.

The impossibility of existence of velocities v > ¢ in no way follows
from SRT. And the addition, that this statement relates to the signal
transmission rate only, is only artificial addition (because of existence
of obvious counterexamples to the extended treatment). However, the
notion of signal (information) remains insufficiently determinate even
with a similar addition. For example, while receiving a signal from
the flare of supernova, are we not sure that the same information ”is
contained” at the diametrically opposite distance from the supernova
(that is, we know about it at velocity of 2¢)? Or this is not information?
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Figure 1.23: Exchange of a signal.

Therefore, SRT can only deal with the information on a material carrier
of electromagnetic nature propagating in vacuum sequentially through
all points of space from the signal source to a receiver.

Let us make some comment on ”astonishingness” of the relativistic
law of ”addition” of velocities, which allows to exchange light signals
even for the algebraic sum of velocities greater than c¢. We pay attention
to the obvious fact: for exchanging information the signals should be
sent necessarily in the direction of an object, rather than in the oppo-
site direction. Therefore, there is nothing surprising in exchanging the
signals, where in the classical case it occurs also that, as a result of for-
mal addition of velocities, v1 + v2 > Vgignai- Let two airplanes to take
off from the aerodrome O at velocities of 0.9v,,nqg and fly away from
each other in the opposite directions of axis X (the relative velocity is
1.8Vsound). Whether the exchanging of signals between them is possible?
Certainly yes! Because the sound wave propagates in air irrespective of
the velocity of source S; at signal issuing time, the first airplane (which
has sent a signal) will catch up the wave front propagating in the pos-
itive direction of axis X, whereas the second airplane will ”compete”
with the wave front propagating in the negative direction of axis X.
Both airplanes are moving slower as compared to propagation of corre-
sponding wave front sections nearest to them (see Fig. 1.23). Thus, the
sum of velocities is compared (in a complicated manner), in reality, with
quantity 2vsoung, rather than with the speed of sound (and for light —
with the value of 2¢).

It is obvious also that physical restrictions on the value of speeds
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cannot be applied by mathematics (by the fact that in some expressions
there exists a negative value under the radical sign). It should be re-
membered that all SRT expressions are introduced with use of a light
signal exchange (the method of Einstein’s synchronization). But if a
body moves faster than light long since, it simply cannot be caught up
by signal sent in pursuit. In a similar manner, a synchronization can
be made with use of sound (expressions with radicals could be written),
but the impossibility of supersonic speeds in no way follows from here
at all.

1.7 Additional criticism of relativistic kinemat-
ics

We shall begin with some general remarks. The group properties of
mathematical equations, as the transformations with mathematical sym-
bols, do not bear any relation to any physical principles or postulates;
that is, the group properties can be found without additional physical
hypotheses. For example, the Lorentz transformation laws, which re-
flect the group properties of the Maxwell equations in vacuum (or of the
classical wave equation, including that in the acoustics), are not bound
at all with SRT’s postulate of constancy of the speed of light or with
the relativity principle.

The theory of relativity is, in fact, "the theory of visibility”: it is
about what we see in an experiment, if it is based (with generalization
for space and time properties) on the laws of electromagnetic interac-
tions (the absolutisation of electromagnetic phenomena). Similarly, the
question can be raised: What will the phenomena observed by means
of sound, etc., look like? Certainly, the finiteness of the rate of trans-
mission of some interactions alters the phenomena observed with the
help of these interactions. But this circumstance does not prevent mak-
ing unique extrapolations for "binding” to space and time (which are
the absolute physical notions) for the unique description of the world
without limitation by any ”overall” hypotheses.

Newtonian space possesses an important property: systems with
lower dimensions can possess similar properties. For example, a vec-
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Figure 1.24: The non-locality paradox.

tor can be introduced not only in three-space, but also on a plane and
on a straight line. In RT, three-dimensional quantities do not possess
vector properties (only the 4-vectors do this); that is, there is no con-
tinuous limiting transition to classical quantities (the "nearly vector” —
vector).

As the next remark, we shall describe the ”"non-locality” paradox.
Note that all SRT formulas do not depend on the previous history of
motion, i.e. they are local. Let system S’ move at velocity v relative
to system S. Let a light flash occur at center O at the time of its
coincidence with center O'. At time ¢ in system S, let the wave front
reach point A, and in system S’ — point A’, respectively (Fig. 1.24). Now
we impart, by pulse, velocity v to a signal receiver in system S at point
A1 = A'. Tt happened that the wave front has moved right away to A’
(since we are now in system S’). But where had the wave front been at
the same time instant? Did the time at A; = A’ change? And if we will
stop the receiver at A; after a moment? The time will be restored, and
the wave front will again return to A? And the observer will forget that
he saw a flash of light? Then, in order to see the future, one must move
faster? The fact that the observer at A; had not at all times moved
together with system S’ explains nothing, since another observer, who
had all the time moved together with system S’, could be at A’. Does
it occur that one of them will see the event, whereas the other one will
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not? If so, the objective nature of science disappears.

The next additional issue is as follows. Does a wave packet (light)
move in vacuum at light speed? If yes, then we cannot break it down
into (separate) pulses (signals) by means of a stroboscope: due to length
shortening, the length of each pulse and the length of each interval be-
tween the pulses must be zero (which is contradictory). If, however, we
suppose the dimensions of obtained pulses (signals) and intervals be-
tween them to be finite in the resting (laboratory) coordinate system,
then in the intrinsic reference system of package, both pulses and inter-
vals should be infinite (but how can we interrelate in this case the pulse
and the interval, where it is absent?). In essence, it is the following
question: whether light and the space between signals are material or
not?

Let us make now some comment about a change of the visible direc-
tion of particle motion or about a change of the visible direction of wave
signal arrival (remember the aberration, for example) as an observer
goes to other moving system. This simple classical fact is described in
SRT as the turn of all wave front at some angle. As this takes place, the
wave front presents a light sphere at the same time instant. We would
remind that the wave front in SRT is different at the same time instant
for systems moving relative each other (just as the result of a change
in running of time). However, the prehistory of motion of recording in-
struments is included in none SRT formula. If a photon has been flying
in space between a source and a receiver, it is causally connected in no
way with motion of the source and the receiver at the same time instant.
The interaction of the recording instrument with the photon occurs just
at the time of signal reception only. No difference exists whether the
receiver had been having a velocity v all the time and was brought into
this space point at the time of signal reception, or it had been being mo-
tionless at the same space point, but acquired the same velocity v at the
instant before signal reception (the result of interaction with the photon
were the same in both cases). Thus, the only fact of photon arrival to
the given place of space matters for the fact of receiving of a photon as
such. Obviously, the value of some velocity at the given place of space
does not change the fact of signal arrival as such (but, according to
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Figure 1.25: The change of the direction of perceiving motion.

the Doppler effect, its frequency will be changed only). If the fact it-
self of the signal receipt were dependent on this, then what does the
substitution of values in the Doppler formula at the one of observation
systems mean? Therefore, no real turn of all wave front can be (since it
reflects the fact of signal arrival). This is the local (at the given point)
mathematical (differential) method to determine the visible direction of
signal reception. It can be easily understood by analogy with the usual
natural phenomena — with rain and snow (Fig. 1.25). If you look at a
cloud over your head in the windless weather when it is raining, you see
vertical fall of drops (the direction of ”signal” reception). But if you will
run (it is better to remember a car travel in a snow day), the direction
of drops arrival (the direction of ”signal” reception) will far ahead along
motion and can be lack of coincidence with the real cloud. However,
the horizontal front of rain either already reached the earth surface (the
fact of ”signal” reception), or not, and this fact does not depend on your
motion at the given point of the earth surface at all (see Fig. 1.25).

Let us discuss some speculative constructions of SRT. So, unreal in
SRT is the consideration of infinite systems, such as a conductor with
current, in ”explaining” the appearance of additional volume charge (the
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Figure 1.26: The paradox of loop with current.

game with infinities). In reality, the conductor can be close-loop (finite)
only. In this case the explanation is not only complicated methodically,
but also contradictory. Let us consider a square loop with current (for
example, a superconducting loop). The value of a charge of each electron
and ion is invariant; the total number of particles is invariable too. How
can change the density of charges in this case? Consider the motion
of electrons from the viewpoint of a ”system of ionic grid” (Fig. 1.26).
According to SRT, the "electronic loop” should decrease in size (the
contraction of lengths because of motion of electrons on each rectilinear
section). It would seem that, owing to symmetry of the problem, the
”electronic loop” should enter inside the ”ionic loop”. However, in such
a case we would have a strange asymmetrical field (of dipole type) near
the conductor. Besides, while moving at high velocity, the electrons and
ions could appear on different sides from the observer. It is completely
unclear, how such a transition through the observer (perpendicular to
the motion of particles!) could take place at all? And by what forces
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the charged electrons (as well as the ions) would be retained together
in a flux, not flying away to different sides? Even if we take advantage
of the fitting SRT uncertainty (towards what end does the contraction
occur?) for one side of a square, all questions still remain for its other
sides.

The SRT’s system of watches and rules is inconvenient both theoreti-
cally and practically, since it supposes that all the data are gathered and
analyzed (interpreted!) somewhat later. The uniqueness of interrelation
between the classical Newtonian and relativistic Lorentzian coordinates
does not imply automatic consistency of latter ones (just in this, phys-
ical sense consists the distinction of physics from mathematics). For
example, we could use in all SRT formulas the speed of sound in air in-
stead of speed of light and consider the motions on the Earth at subsonic
velocities in resting air. However, the inconsistency of similar transfor-
mations (for the time) would be immediately revealed in the experiment.
This fact demonstrates the hazard of formally mathematical analogies
for physics.

It is obvious that the relativistic hypothesis for time dilation is
wrong, since only the square of relative velocity is included in the for-
mula (the effect does not depend on the velocity direction). Take 4
identical objects. Let second object be moving at some velocity vio
relative to the first one, then its time will be slowed down relative to
the time of the first object. You say that it is an objective effect? (We
would remind the meaning of the word ”objective”: an effect does not
depend on presence and properties of the observer which not interacts
with the object under study.) We even would not fly to check it. Let
the third object be moving relative to the second one in an arbitrary
direction with some velocity va3. Then, by analogy, its time will be
slowed down relative to the time of the second object. Is this effect
objective again? Let the fourth object be motionlessly placed near the
first object. We even does not try to debate with which velocity the
fourth object moves relative to the third object: it is important only
that in the general case this velocity does not zero. Therefore, again we
have ”objective relativistic” time dilatation of the fourth object relative
to the third one. Thus, dt; > dte > dts > dty. But dt; = dt4 (and
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we have no need to fly somewhere), since the fourth and first objects
are in relative rest! Similar absurdity was obtained as the result of a
fanatic relativistic faith in the uniqueness and infallibility of Einstein’s
method of synchronization in pairs. Objectiveness melt away from un-
der feet, and a remainder is either the relativistic seeming effect or pure
rated combinations (”floating time belts”). What matter is the declared
greatness?

Now we shall make some general remarks. The whole SRT kine-
matics follows from the invariance of the interval dr? — c?dt? = inv.
However, we see that this expression is written for the empty space. In
a medium the speed of light is non-constant, it can be anisotropic, and
the light of non-arbitrary frequency can propagate in the given particu-
lar medium (remind the attenuation, absorption, reflection, dissipation).
There is no sections of physics, where the properties of phenomena in
vacuum would be automatically transferred to the phenomena in other
media (for example, in liquids — hydrodynamic and other properties; in
solid bodies — elastic, electrical and other properties). That is, they are
not determined by the properties of the empty space. And only SRT
pretends to a similar universal ”cloning” of properties.

Generally speaking, the properties of light, which are intrinsically
contradictory and mutually exclusive, are simply postulated in SRT.
Therefore, wrong is Fock’s [37] statement, that the light is a simpler
phenomenon, than the rule. It is not worth to extol the role of light
signals and all ”visible things”; otherwise a teaspoon inside a glass with
water could be considered as the broken one (pure geometrically, the
fallacy in this consideration can easily be tested by the direct location
of coordinates of all "teaspoon outlets” at the boundary of the liquid).
The classical time (or the time determined by an infinitely remote source
at the middle perpendicular to the line of motion) possesses some im-
portant advantage: we know a priory that it is identical everywhere, and
no calculations or discussions are required concerning the prehistory of
the process or properties of the space. Actually, SRT uses the speed
of light as one of measurement standards. Remind that in the classi-
cal kinematics there are two measurement standards: the length and
time (we will ”formulate” evident ”laws of constancy of standards”: the
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length of the standard of 1 m is constant and is equal to one meter, the
duration of the standard of 1 sec is constant and is equal to one second,
but relativists din "the Great Law of Constancy of the relativistic stan-
dard” into everyone’s ears). Since the introduction of a standard is the
definition, its properties are not subject to discussion [19]. As a result,
everything, which is related with the light propagation, ceases to be a
prerogative of experiment in SRT. And because all derivations in SRT
are written only for the events — the light flashes, then SRT occurs to be
logically inconsistent (to say nothing of the fact, that the "use” of prop-
erties of light in vacuum is profusely spread to all other ”non-vacuum”
phenomena).

Feynman in his book [35] says with sarcasm about the philosophers
and about the dependence of results on the frame of reference, but he
does not emphasize that, in spite of any ”appareness”, the subjects have
real objective characteristics. For example, a man may seem to have
a size of ant from the great distance, but this does not mean that he
has really reduced (all instruments are used to be calibrated just under
objective characteristics). The reasoning on a relativity of all quantities
seems to be realistic, but (!) once the time in SRT became relative
and the rate of interaction was supposed to be finite, the notion of
relative quantity for spatially separated objects has become indefinite (It
depends on the path of connection, is not bound causally, depends on the
system of observation, etc). The definition of all quantities with respect
to "far stars” is senseless, since we can see a "never existing reality”.
For example, the Alpha-Centaur has been at this particular place and
possessed such properties 4 years ago; the other stars have been the same
as we see tens or hundreds years ago and the distant Galaxies — billions
years ago, i.e. the signal was sent when the earth observer did not exist
yet, and is accepted when, possibly, the source itself no longer exists. In
such a case, relative to which should we determine the quantities? It is
clear that the relative quantities can be determined only with respect
to the local characteristics of space (the unique instantaneous causal

bond).

Some important remark concerns the notion of relativity, which has
even entered the name of the SRT theory. Contrary to Galileo’s ideas on
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isolated systems, an interchange of light signals between systems is used
in SRT. The notion of relativity has been worked up to nonsense in SRT
and lost its physical sense: in fact, the system with several (as a rule,
two) objects is singled out, and the whole remaining real Universe is
eliminated. If such an abstraction can even be postulated in SRT, then,
the more so as, one can simply postulate the independence of processes
inside the separated system on the velocity of system motion relative
to the "emptiness” which remained from the whole Universe. But, even
in spite of such an abstraction, no ”real” relative quantities will appear
for bodies (such as r;;,v;j, etc.). Indeed, the response of body i to the
attempt of changing its state is determined by the local characteristics:
the state of a body i and the state of the fields at the given point of
space. But the changes having occurred with body ¢ will have an effect
on the other bodies j only in some time intervals At;. Thus, all changes
of quantities should be determined relative to the local place (or local
characteristics). And these phenomena just represent manifestations of
the Newtonian absolute space. The question, whether the separated
direction and separated coordinate origin (either moving or resting) ex-
ist in this absolute space — is quite different question. In the abstract
(model) theories this question can be postulated, for example, from the
considerations of convenience of the theory; but for our unique real Uni-
verse it should be solved experimentally. The absolute time notion in
the classical Newtonian physics was extremely clear as well. The time
should be uniform and independent of any phenomena observed in a sys-
tem. Exactly such a property is inherent in the time synchronized by an
infinitely remote periodic source on a middle perpendicular. However,
in SRT the time is not an independent quantity: it is associated with
the state of motion of a system v and with the coordinates, for example,
by the relation c?t?> — r? = constant. For uniform running of time the
choice of the time reference point is arbitrary. For unified description
of the phenomena and for comparability of the results the scales (units
of measurement) should be identical for all systems. The time running
uniformity automatically ensures the greatest simplicity of description
of the phenomena and for the basis notion of time allows to introduce
its standard definition.
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Let us make some more methodical comments. Generally speaking,
in SRT the method of comparison of the phenomena in two various iner-
tial systems supposes, that both these systems have existed for infinitely
long time. However, the systems have often been ”linked” to particular
bodies and have existed for a finite time only. Then, in each partic-
ular case the question needs to be studied: whether the prehistory of
formation of these systems (its influence) has been ”erased” or not?

The Euclidean analogies with projections in the book [33] are com-
pletely inadequate to the reality. The projection is only an abstract
method of description, the subject itself does not change at turning.
In SRT, on the contrary, the characteristics of an (even remote) object
instantaneously change with changing the motion of an observer (!).

The limiting transition from the Lorentz transformations to the
Galileo transformations (for the time ¢ = ¢’ 4+ v2’/c?) indicates that the
Newtonian mechanics is not simply a limit of low velocities 8 = v/c < 1,
but the other condition is required, namely: ¢ — oco. But in this case
for many quantities in SRT there is no limiting transitions to classical
quantities (see below, or [50]). However, in the classical physics ¢ # oo:
its finite value was measured even in 17th century!

The property of maximum homogeneity of the space-time can be an
attribute of either ideal Newtonian mathematical space and time (being
actually a ”superstructure from above”), or of the model space (for ex-
ample, with remotely non-interacting material points). The attempt to
rest upon the mentioned property in RT as on the principal property of
the real space and time is artificial. First, even in the earth scales we
can not arbitrarily change the points of space, time instants, directions
of axes and velocities of inertial systems (recall the limited nature of the
Earth space, the rotation of the Earth, the gravitational field, the effect
of the Moon, the electric, magnetic, temperature fields and so on). We
have listed above the real achieved practical limitations, rather than the
principal restrictions somewhere at relativistic velocities and huge scales
of the Universe. True, in the scales of the Universe with its real objects
and gravitational fields this property is not confirmed too: the model of
uniform ”jelly” does not describe the real Universe. Second, in addition
to the form of equations, the solution is still determined mathematically
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by the boundary and initial conditions. This also actually, on real finite
scales, prevents any shifts and changes (or it is necessary to change,
in addition, the imposed conditions). How can we approach the exist-
ing nonlinear properties and equations with the RT claims? Even the
"relativity” notion itself does not allow us to generalize (more likely, to
narrow down) the real space with gravity. (As Fock [37] has emphasized,
the ”general relativity theory” term is inadequate).

Theoretically, the principle of relativity (in any known form) sup-
poses that ”without looking” outside the limits of a system it is impos-
sible to discover its uniform motion. Earlier it was the ether, which has
played a part of the all-penetrating medium for possible discovering such
a motion. Note that the question was not about the discovery of the
absolute motion, but only about the motion relative to ether. That is, it
would be possible to compare these motions ”without looking” outside
(here we keep in mind the calculating possibility only, since the system
of registration points and standards cannot be tied with the ether). But
even with ”canceling” the ether, according to the modern concepts, still
remains the ”candidate” with similar properties — the gravitational field
(which is principally non-shielded). For example, from the relic radia-
tion anisotropy, under the additional hypothesis on the equality of the
rate of propagation of gravitational interactions and speed of light, may
follow the anisotropy of the (all-penetrating) gravitational field. Thus,
the non-equal rights of inertial systems in macroscales can be found, in
principle, ”without looking” outside even at the local point. This can be
avoided theoretically under the hypothesis, that the rate of propagation
of gravitational interactions is much higher than the speed of light; in
such a case the isotropy could be set up, but in actual practice — it is
the prerogative of the Experiment.

1.8 Conclusions to Chapter 1

The given Chapterl is basically devoted to general physical issues and
to the systematic criticism of the relativistic kinematics. In so doing, a
lot of logical and methodical contradictions of SRT is analyzed in detail.
If only methodical inaccuracy were included in this theory, it could be
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corrected, some additional explanations, revisions, additions, etc., could
be introduced. However, the presence of logical contradictions brings
”to nothing” any results of any theory, and SRT is not an exception in
this respect (although rather undemanding attitude to SRT as compared
with any other theory is evidenced in science).

We will briefly summarize all of the preceding. In present Chapter
such fundamental notions as ”space”, ”"time” and ”relativity of simul-
taneity” were analyzed in detail. The logical inconsistency of the funda-
mental notion of ”"space” in SRT was demonstrated on the basis of the
following contradictions: the modified twins paradox, the paradox of n
twins, the paradox of antipodes, the time paradox etc.. Then, the pos-
sibility of introducing a single absolute time independent of the velocity
of motion was demonstrated by means of a periodic, infinitely remote
source situated across the plane (line) of motion.

Further, for numerous examples the inconsistency of the relativistic
concept of length was demonstrated. (These examples include: the mo-
tion of a cross, rotation of a circle, lengths shortening, the belt-driven
transmission, the indefiniteness of the direction of contraction, a loop
with current, etc.). The SRT contradictions for the problems of rod
slipping over a plane and of flying rod turning, the non-locality para-
dox, limiting transition to classics, and so on, were considered in detail.

In Chapter 1 the true sense of the Lorentz transformations and of
the interval invariance was discussed. The contradiction between the
"relativity of simultaneity” and the field approach, founded upon the
finiteness of the rate of interactions, was considered in detail. The con-
tradictions between the Lorentz transformations and the relativistic law
of velocity addition were also discussed in detail. Besides, in Chapter
1 the hyperbolization property of the "relative quantity” concept itself
and the space-time homogeneity properties were critically discussed in
detail.

The ultimate conclusion of the Chapter consists in the necessity of re-
turning to classical notions of space and time, to the linear law of velocity
addition, and classical meaning for all derivative values. The questions
of experimental verification of SRT kinematics and questions concerning
the relativistic dynamics will be considered in detail in Chapters 3 and
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4 respectively. The questions of kinematics of noninertial systems will
be touched in the next Chapter 2.



Chapter 2

The basis of the general
relativity theory

2.1 Introduction

The logical inconsistency of kinematics of the special relativity theory
(SRT) was proved in previous Chapter 1. This forces to return to the
classical notions of space and time. Since relativists declare that SRT
is the limiting case of the general relativity theory (GRT) in the ab-
sence of gravitation, then there arise some doubts in validity of GRT
kinematics also. Unlike SRT, the GRT contains some rather interest-
ing ideas, such as the principle of equivalence expressed via the idea of
”geometrization”. (Note that incorrectness of geometrization of electro-
magnetic fields is obvious: experiments show that neutral particles do
not respond to the ”electromagnetic curvature of space”.) If it’s basis
were true, the GRT could have a claim on status of a scientific hypothesis
about some correction to the static Newton’s law of gravitation. Since it
is not the case, the gravitation theory must be constructed in a different
manner. For the sake of justice it could be mentioned that GRT, in
contrast to SRT, never were the universally recognized non-alternative
theory. The current of true criticism of this theory has been continuing
from its origin. There exist several rather advanced alternative theo-
ries (for example, [11,18] etc.). Although we shall not analyze theories

73



74 CHAPTER 2. GRT BASIS

other than GRT, it must be emphasized that theories, ”playing” around
change of space and time properties and having relativistic kinematics
of SRT as its limiting case, are obviously doubtful.

The basic purpose of present Chapter 2 is the criticism of basis no-
tions of GRT. A logical inconsistency of space and time notions in GRT is
demonstrated here. The (plausibly hidden) errors and disputable points
from the textbooks [3,17,39] are displayed step by step in Chapter 2.
In addition to conventional GRT interpretations, we shall also consider
some “relativistic alternative” to cover possible loop-holes for salvation
of this theory. The time synchronization issues and the Mach principle
are also discussed, and the attention is given to doubtful corollaries from
GRT.

2.2 Criticism of the basis of the general relativ-
ity theory

Many GRT inconsistencies are well-known:

1) the principle of correspondence is violated (the limiting transition
to the case without gravitation cannot exist without introducing the
artificial external conditions);

2) the conservation laws are absent;

3) the relativity of accelerations contradicts the experimental facts
(rotating liquids under space conditions have the shape of ellipsoids,
whereas non-rotating ones — the spherical shape);

4) the singular solutions exist.

(Usually, any theory is considered to be inapplicable in similar cases, but
GRT for saving its "universal character” begins to construct fantastic
pictures, such as black holes, Big Bang, etc.).

General remarks

Let us consider the general claims of the GRT. We begin with the myth
”on the necessity of the covariance”. The unambiguous solution of any
differential equation is determined, except the form of the equation,
also by specification of the initial and/or boundary conditions. If they
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are not specified, then, in the general case, the covariance either does
not determine anything, or, at changing the character of the solution,
can even result in a physical nonsense. If, however, the initial and/or
boundary conditions are specified, then with substitution of the solutions
we obtain the identities, which will remain to be identities in any case
for any correct transformations. Besides, for any solution it is possible
to invent the equations, which will be invariant with respect to some
specified transformation, if we properly interchange the initial and/or
boundary conditions.

The analogies with subspaces are often used in the GRT; for exam-
ple, a rolled flat sheet is considered. However, the subspace cannot be
considered separately from the space as a whole. For example, in rolling
a sheet into a cylinder the researcher usually transfers, for convenience,
into the cylindrical coordinate system. However, this mathematical ma-
nipulation does not influence at all the real three-dimensional space and
the real shortest distance.

The simplicity of postulates and their minimum quantity do not still
guarantee the correctness of the solution: even the proof of equivalence
of GRT solutions is a difficult problem. The number of prerequisites
should be, on one hand, sufficient for obtaining a correct unambiguous
solution, and, on the other hand, it should provide wide possibilities
for choosing mathematical methods of solution and comparison (the
mathematics possesses its own laws). The GRT, along with artificial
complication of mathematical procedures, has introduced, in fact, the
additional number of ”hidden fitting parameters” (from metrical tensor
components). Since the real field and metrics are unknown in GRT and
are subject to determination, the result is simply fitted to necessary one
with using a small amount of really various experimental data (first we
peeped at the "answer”, then we will believe with ”a clever air” that it
must be in the theory in just the same manner).

Whereas in SRT though an attempt was made to confirm the con-
stancy of light speed experimentally and to prove the equality of inter-
vals theoretically, in GRT even such attempts have not been undertaken.
Since in GRT the integral fab dl is not meaningful in the general case,
since the result can depend on the path of integration, all integral quan-
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tities and integral-involving derivations can have no sense.

A lot of questions cause us to doubt as to validity of GRT. If the
general covariance of equations is indispensable and unambiguous, then
what could be the limiting transition to classical equations, which are
not generally covariant? What is the sense of gravitation waves, if the
notion of energy and its density is not defined in GRT? Similarly (in the
absence of the notion of energy), what is meant in this case by the group
velocity of light and by the finiteness of a signal transmission rate?

The extent of the generality of conservation laws does not depend
on the method of their derivation (either by means of transformations
from the physical laws or from symmetries of the theory). The obtain-
ing of integral quantities and the use of integration over the surface can
lead to different results in the case of motion of the surface (for exam-
ple, the result can depend on the order of limiting transitions). The
absence in GRT of the laws of conservation of energy, momentum, an-
gular momentum and center of masses, which have been confirmed by
numerous experiments and have ”"worked” for centuries, cause serious
doubts in GRT (following the principle of continuity and eligibility of
the progress of science). The GRT, however, has not yet built up a rep-
utation for itself in anything till now, except globalistic claims on the
principally unverifiable, by experiments, theory of the evolution of the
Universe and some rather doubtful fittings under a scarce experimental
base. The following fact causes even more doubt in GRT: for the same
system (and only of ”insular” type) some similarity of the notion of
energy can sometimes be introduced with using Killing’s vector. How-
ever, only linear coordinates should be used in this case, but not polar
ones, for example. The auxiliary mathematical means cannot influence,
of course, the essence of the same physical quantity. And, finally, the
non-localizability of energy and the possibility of its ”spontaneous” non-
conservation even in the Universe scales (this is a barefaced ”perpetuum
mobile”) cause us to refuse from GRT completely and either to revise
the conception ”from zero”, or to use some other developing approaches.
Now we shall pass from general comments to more specific issues.
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The geometry of space

The question on the change of real space geometry in GRT is fully
aberrant. The finiteness of the rate of transmission of interactions can
change only physical, but not mathematical laws. Whether shall we
assert, that the straight line does not exist, only because its drawing
into infinity, even at light speed, will require infinite time? (The same is
true for the plane and space). The mathematical sense of derivatives can
not change as well. One of GRT demonstrations ”on the inevitability of
the change of geometry in the non-inertial system” is as follow: in the
rotating coordinate system, due to contraction of lengths, the ratio of
the length of a circle to its diameter will be lower, than 7. Note that
nobody can draw a "new geometry” for this case: "non-existing” cannot
be pictured. In fact, however, not only the true, but even the observed
geometry will not change: whether the mathematical line will move or
change as we move? Although the radius, which is perpendicular to
the circle motion, must be invariable, nevertheless, we suppose at first,
that the circle will move radially. Let we have three concentric circles of
almost the same radius (Fig. 2.1). We place the observers on these circles
and number them in the order from the center: 1, 2, 3. Let the second
observer be motionless, whereas first and third ones are rotating around
center O clockwise and counter-clockwise at the same angular velocity.
Then, owing to the difference in relative velocities and contraction of
lengths, the observers will interchange their places. However, when they
happen to be at the same point of space, they will see different pictures.
Indeed, the 1-st observer will see the following position from the center:
3, 2, 1, whereas the 2-nd observer will see the different order: 1, 3, 2, and
only the 3-rd observer will see the original picture: 1, 2, 3. So, we have
a contradiction. Suppose now, that the geometry of a rotating plane
has changed. However, what will be more preferable in such a case: the
top or the bottom? The problem is symmetric, in fact; to what side the
plane has curved in such a case? If we make the last supposition, that the
radius has curved (as the apparent motion changes in the non-inertial
system), then the second observer will see it as non-curved, whereas the
first and third observers will consider it as ”curved” to different sides.
Thus, three observers will see different pictures at the same point for
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Figure 2.1: The geometry of a rotating circle.
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Figure 2.2: Equidistant observers at a circle.

the same space; therefore, the curvature of the radius is not an objective
fact (and cannot be a matter for scientific enquiry).

The rotating circle proves the contradictive nature of SRT and GRT
ideas. Really, according to the textbooks, the radius, which is perpen-
dicular to the motion, does not change. Therefore, the circles will remain
at their places irrespective of the motion. Let us seat the observers on a
motionless circle at equal distances from each other and produce a point-
like flash from the center of a circle, in order the observers to draw the
strokes on a moving circle at the time of signal arrival (Fig. 2.2). Owing
to the symmetry of a problem, the strokes will also be equidistant. At
subsequent periodic flashes (with the appropriate period) each observer
will confirm, that a stroke mark passes by him at the flash instant, that
is, the lengths of segments of motionless and rotating circles are equal.
When the circle stops, the marks will remain at their places. The num-
ber of equidistant marks will not change (it equals to the number of
observers). Therefore, the lengths of segments will be equal in the mo-
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tionless case as well. Thus, no contraction of lengths (and change of
geometry) took place at all.

Now we consider again the space geometry problem, but with the
other approach. This problem is entirely confused still since the times
of Gauss, who wanted to determine the geometry with the help of light
beams. The limited nature of any experiment cannot influence the ideal
mathematical notions, does it? Note, that in GRT the light even moves
not along the shortest path: instead of Fermat’s principle § [ dl = 0, we
have in GRT [17]: ¢ [(1/\/goo)dl = 0, where gng is metric tensor. What
does distinguish the light in such a case? The necessity of changing the
geometry is often ”substantiated” in textbooks as follows: in order the
light to "draw” a closed triangle in the gravitational field, the mirrors
should be turned around at some angle; as a result, the sum of angles of
a triangle will differ from 7. However, for any point-like body and three
reflectors in the field of gravity (see Fig. 2.3) the sum of ”angles” can be
written as:

L L
Z B; = m + 4arctan 9—2 — 2arctan 9—2 )

It occurs, that the geometry of one and the same space depends on the
conditions of the experiment: on L and vg. Since the angle a between the
mirrors A and B can also be changed (we chose @ = 0 in our Fig. 2.3),
we have a possibility of artificial changing the geometry within wide
limits. Note, that the same variable parameters o and L remain for
the light as well. In such ”plausible” proofs of the necessity of changing
the geometry some important points are not emphasized. First, both
in the experiment with material points, and in the experiment with the
light the geometry is "drawn” sequentially during some time, rather
than instantaneously. Second, for accelerated systems the particles (and
the light) move in vacuum rectilinearly, according to the law of inertia,
and, actually, the motion of the boundaries of this accelerated system
is imposed on this motion additively. All angles of incidence (in the
laboratory system) are equal to corresponding angles of reflection, and
the ”geometry of angles” does not change at all. Simply, the figure is
obtained unclosed because of motion of the boundaries. Third, the role
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Figure 2.3: ”Geometry of a triangle”.
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Figure 2.4: Drawing of the straight line in the gravitational field.

of the boundaries is not uncovered at all in determining the relations
between the lengths of real bodies. For example, if all points of a real
body are subject to the effect of identical accelerating force, then the
mutual relation between lengths and angles (the ”geometry”) remains
unchanged. If, however, only the boundaries are subject to acceleration,
then all real changes of bodies’ size take place only at interaction with
the boundaries. In any case the Euclidean straight lines can be drawn.
For example, to draw the horizontal straight line in the gravitational
field we take two similar long rods (Fig. 2.4). At the middle of the
first rod we install a point-like support. As a result of bending of a
rod, the upward-convex line is generated. Then we install two point-like
supports for the second rod at the level of two lowered ends of the first



82 CHAPTER 2. GRT BASIS

rod. As a result of bending of the second rod, the downward-convex line
is generated. The middle line between these two bonded rods determines
the straight line.

The equivalence principle

Now we shall turn to the next important GRT notion — the equivalence
of the gravitational field to some system non-inertiality. In contrast to
any non-inertial system, the gravitational field possesses some unique
property: all moving objects deflect in it toward a single center. If we
generate two light beams between two ideal parallel mirrors and direct
them perpendicular to mirrors, then in the inertial system these beams
will move parallel to each other for infinitely long time. A similar sit-
uation will take place at acceleration in the non-inertial system, if the
mirrors are oriented perpendicular to the direction of acceleration. And,
on the contrary, in the gravitational field with similar orientation of mir-
rors the light beams will begin to approach each other (Fig. 2.5). And,
if some effect will happen to be measured during the observation, then,
owing to a great value of light speed, the existence of namely the grav-
itational field (rather than the non-inertiality) can also be identified.
Obviously, the curvature of mirrors should not be taken into consider-
ation, since, along with gravitational forces there exist also the other
forces, which can retain the mutual configuration of mirrors. The dis-
tinction of a spherical symmetry from planar one can be found for weak
gravitational fields as well. The GRT conclusion on the possibility of ex-
cluding the gravitational field for some inertial system during the whole
observation time is wrong in the general case.

The equivalence principle of the gravitational field and acceleration
can be related to one spatial point only, i.e. it is unreal: it leaded
to a false result for the light beam deflection in the gravitational field,
for example (only later Einstein corrected the coefficient in two times).
The equivalence principle of the inertial and gravitating mass can be
rigorously formulated also for a separate body only (it is unreal for GRT,
since GRT involves interdependence of the space-time and all bodies).
Because of this, GRT does not physically proceed to any non-relativistic
theory at all (but formally mathematically only). All relativistic linear
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Figure 2.5: Rapprochement of parallel light beams in the gravitational

field.
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transformations can be related to empty space only, since real bodies
(even simply as reference points) lead to nonlinear properties of the
space. Then, phenomena differences with changing reference systems
must be studied for the same point (in the space and time). But how can
two different observers be placed at one point? Therefore, the relativistic
approach can possess the approximate model character only (without
globality).

It is not any surprising thing, that the same physical value — a mass
— can participate in different phenomena: as a measure of inertia for
any acting forces, including the gravitational one, and as a gravitating
mass (for example, a moving charge produces both electric and mag-
netic fields). The question on the rigorous equality of inertial and grav-
itating masses is entirely artificial, since this equality depends on the
choice of a numerical value of the gravitational constant . For exam-
ple, expressions (laws) retain the same form in the case of proportionality
mg = am;y, but the gravitational constant will be defined as 7/ = a?.
It is not necessary to search any mystics and to create pictures of curved
space. The substitution of the same value for the inertial and gravitat-
ing mass is made not only for GRT, but for the Newton’s theory of
gravitation as well. It is nothing more than an experimental fact (more
precisely, the most simple choice of the value 7).

When one comes to the dependence of a form of equations on space-
time properties [37], there exists some speculation for this idea. The
impression is given that we can change this space-time to check the de-
pendence claimed. In fact, the Universe is only one (unique). GRT tries
to add a complexity of the Universe to any local phenomena, which is
not positive for science. The choice of local mathematical coordinates is
a different matter (a phenomenon symmetry can simplify the description
in this case) and globality is not the case again.

The use of non-inertial systems in GRT is contradictory intrinsically.
Really, in a rotating system rather distant objects will move at velocity
greater than light speed; but SRT and GTR assert, that the apparent
velocities should be lower, than ¢. However, the experimental fact is
as follows: the photograph of the sky, taken from the rotating Earth,
indicates, that the visible solid-state rotation is observed. The use of a
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rotating system (the Earth, for example) does not contradict the classical
physics at any distance to the object from the center, whereas in GRT
the value of ggp component becomes negative, but this is inadmissible in
this theory. What’s about astronomical observations (from the Earth)?

Time in GRT

The notion of time in GRT is confused beyond the limit as well. What
does it mean by the clock synchronization, if it is possible only along
the unclosed lines? The change of the moment of time reference point
in moving around a closed path is an obvious contradiction of GRT,
since at a great synchronization rate many similar passes-around can be
made, and arbitrary aging or rejuvenation can be obtained. For example,
considering the vacuum (emptiness) to be rotating (if we ourselves shall
move around a circle), we can get various results depending on a mental
idea.

If we momentarily believe the GRT dependence of time from the
gravitational potential and believe the equivalence of gravitation and
non-inertiality (an acceleration), then it could be easily understand that
time depends on the relative acceleration in this case (it is an extended
interpretation). Really, different accelerations correspond to different
gravitational potentials in this case, and conversely. But relative accel-
erations possess the vector character (and it cannot be "hidden”), that
is the extended interpretation is the only possible one. Using the modi-
fied paradox of twins [51], the independence of time on acceleration for
extended interpretation can easily be proven. Let two astronauts — the
twins — are at a great distance from each other. On a signal of the bea-
con, situated at the middle, these astronauts begin to fly toward a beacon
at the same acceleration (Fig. 2.6). Since in GRT the time depends on
the acceleration and the acceleration has relative character, each of the
astronauts will believe, that his twin brother is younger than he is. At
meeting near the beacon they can exchange photos. However, owing to
the problem symmetry, the result is obvious: the time in an accelerated
system flows at the same rate, as in non-accelerated one. Besides, each
astronaut (third observer can be placed at the beacon) can send the
signals to the other one about his each birthday. The same number of
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Figure 2.6: The fly of twins with an acceleration.

light spheres will be perceived by each astronaut till they meet at the
beacon (there is nowhere to hide the spheres). Having received a ”tele-
gram” about 50th birthday of the brother a minute before the meeting,
whether the other astronaut will congratulate the brother on his 5th
birthday (maybe, he needs the oculist)? If we suppose the gravitational
field to be equivalent to the acceleration (according to GRT), then we
obtain, that the time intervals do not depend on the gravitational field
presence. For example, the extend interpretation which includes the re-
lationship between time and acceleration can be easily disproved in the
following manner. Let us consider several mans in different parts of the
Earth. If we will use the GRT equivalence of the gravitational field and
an acceleration, then, to imitate the terrestrial attraction, they must be
accelerated from the Earth’s center, that is in different directions (all
acceleration vectors will differ their directions). Therefore, all relative
accelerations will be different. Owing to the problem symmetry, the
result is obvious: the age of these mans will be independent on their
location.

Now we make some remarks concerning the method of synchroniza-
tion of times by means of a remote periodic source disposed perpendic-
ular to the motion of a body [48]. We begin with inertial systems. The
possibility of time synchronization on restricted segments of the trajec-
tory makes it possible to synchronize the time throughout the line of
motion (Fig. 2.7). Indeed, if for each segment there exists an arbitrarily
remote periodic source IN; sending the following information: its num-
ber Nj, the quantity n; of passed seconds (the time reference point is
not coordinated with other sources), then the observers at junctions of
segments can compare the time reference point for a source on the left
and for a source on the right. Transmitting this information sequentially
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Figure 2.7: The time synchronization throughout the line of motion.

from the first observer to the last one, it is possible to establish a single
time reference point (the time itself, as it was shown in Chapter 1, has
absolute sense [48]).

Apparently, the observed rate of transmission of synchronization sig-
nals has no effect on the determination of duration of times: the pulses
(for example, light spheres or particles), which mark the number of
passed seconds, will equidistantly fill the whole space, and the number
of spheres emitted by a source will be equal to the number of spheres,
which reach the receiving observer. (We are not the gods, you see, to be
able to introduce the ”beginning of times”: the time takes already its
normal course and elapses uniformly.) Even if we consider the apparent
signal propagation rate to be ¢ = ¢(r), then, irrespective of the path
of light, the number of spheres reached the receiving observer (having
a zero velocity component in the source direction) will be the same as
the number of spheres emitted by a source (simply, the spheres can be
spatially thickened or rarefied somewhere). Time as the duration will
be perceived uniformly. Thus, the full synchronization is possible in the
presence of spatial inhomogeneities (of the gravitational field) as well.
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We would remind two well-known experiments which were urgently
ascribed by relativists to GRT advantages. The Hafele-Keating’s ex-
periment consisted in the following: two pairs of cesium atomic watch
flew at an airplane in the east and west directions, and their readings
were compared with the resting watch (in so doing the SRT ”velocity
effect” was taken into consideration, but its lack was proved in Chapter
1 of the present book). The Pound-Rebka’s experiment consisted in the
following: using the Mossbauer effect, a frequency shift was detected for
a photon which passed some distances in the vertical directions (both
up and down). In physics it is not accepted to take into account the
same effect twice. It is clear, that the acceleration and gravitation ex-
press some force, that influences various processes. But this will be the
general result of the effect of namely the forces. For example, not any
overload can be withstood by a man, the pendulum clock will not oper-
ate under zero gravity, but this does not mean, that the time stopped.
Therefore, the rough Hafele-Keating’s experiment states the trivial fact,
that the gravitation and acceleration somehow influence the processes
in a cesium atomic watch, and the high relative accuracy of this watch
for a fixed site is fully groundless. Besides, interpretation of this exper-
iment contradicts the ”explanation” of the Pound-Rebka’s experiment
with supposition about independence of frequency of emission in ”the
units of intrinsic atom time” [3] on gravitational field. Besides, a further
uncertainty in GRT must be taken into consideration: there can exist
immeasurable rapid field fluctuations (with a rate greater than inert-
ness of measuring instruments) even in the absence of the mean field
g. Such the uncertainty exists for any value of g: since the time in
GRT depends on the gravitational potential, then an effective potential
will be nonzero even with < g >= 0. Whether is it possible to invent,
though theoretically, a precise watch, which can be worn by anybody?
Probably, a rotating flywheel with a mark (in the absence of friction
— on a superconducting suspension), whose axis is directed along the
gravitational field gradient (or along the resultant force for non-inertial
systems) could read out the correct time. At least, no obvious reasons
and mechanisms of changing the rotation rate are seen in this case.
Certainly, for weak gravitation fields such a watch will be less accurate
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at the modern stage, than cesium one. Outside the criticism of rela-
tivity theory, we hypothesize, that atom decay is anisotropic, and this
anisotropy can be interrelated with a direction of the atomic magnetic
moment. In this case we can regulate atomic moments and freeze the
system. Then, the "frozen clock” will register different time depending
on its orientation in the gravitational field.

Now we return to synchronizing signals (for simultaneous measure-
ment of lengths, for example). For a rectilinearly moving, accelerated
system it is possible to use the signals from a remote source being per-
pendicular to the line of motion, and for the segment of a circle the
source can be at its center. These cases actually cover all non-inertial
motions without gravitation. (Besides, for the arbitrary planar motion
it is possible to make use of a remote periodic source being on a per-
pendicular to the plane of motion.) For the real gravitational field of
spherical bodies in arbitrary motion along the equipotential surfaces it
is possible to use periodic signals issuing from the gravitational field
center.

Note, that to prove the inconsistency of SRT and GRT conclusions on
the change of lengths and time intervals it is sufficient, that the accuracy
of ideal (classical) measurement of these values could principally exceed
the value of the effect predicted by SRT and GRT. For example, for a
synchronizing source being at the middle perpendicular to the line of
motion we have for the precision of the time of synchronization: At ~
12/(8Rc), where [ is the length of a segments with the synchronized
time, R is the distance to the synchronizing source; that is, At can be
decreased not only by choosing the great radius of a light sphere, but also
by choosing a small section of motion . From the SRT formulas on time
contraction we have for the similar value: At =1(1 — /1 —v%/¢?)/v. If
for finite R and specified speed v we choose such [, that the inequality

1/(8Re) < (1 —+/1—=v2/c?) /v, (2.1)

be met, then the conclusions of relativistic theories occur to be invalid.

For the system arbitrarily moving along the radius (drawn from the
gravitational field center) it is possible to use for synchronization a free
falling periodic source on the perpendicular to the line of motion. In
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this case R should be chosen of such value, that the field cannot actu-
ally change (due to equipotential sphere rounding) at this distance, and
corresponding ! from (2.1) near the point, to which the perpendicular
is drawn. Therefore, the GRT conclusions can be refuted in this case
as well. For the most important special cases the "universal” SRT and
GRT conclusions on the contraction of distances as a property of the
space itself are invalid. In the most general case it seems intuitively
quite obvious, that such a position of a periodic source can be found,
that the signal to come perpendicular to the motion, and that such R
and [ from (2.1) to exist, which refute the GRT results. There is no
necessity at all in a "spread” frame of reference and in an arbitrarily
operating clock: any change of real lengths should be explained by real
forces; it is always possible to introduce a system of mutually motionless
bodies and the universal time (even if it were the recalculation method).
Thus, the space and time must be Newtonian and independent on the
motion of a system.

Some GRT corollaries

Now we pass to mathematical methods of GRT and to corollaries of this
theory. The games with the space-time properties result in the fact, that
in GRT the application of variation methods occurs to be questionable:
the quantities are not additive, the Lorentz transformations are non-
commutative, the integral quantities depend on the path of integration.
Even it is not clear, how the terminal points can be considered as fixed,
if the distances are different in different frames of reference.

Because of nonlocalizableness (non-shieldness) of gravitation field,
conditions on infinity (because of the mass absence on infinity, it is
euclideanness) are principally important for the existence of the con-
servation laws in GRT [37] (for systems of the insular type only). The
classical approach is more successive and useful (theoretically and prac-
tically): energy is determined correctly to a constant, since the local
energy difference between two transition points has a physical meaning
only. Therefore, conditions on infinity is groundless.

Highly doubtful is the procedure of linearization in the general form,
since it can be only individual. The tending to simplicity is declared, but
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even two types of time are introduced — coordinate and intrinsic time.
The fitting to the well-known or intuitive (classically) result is often
made. So, for motion of Mercury’s perihelion [3] the du/dy derivative
can have two signs. Which of them should be chosen? To say already
nothing of the fact, that the dividing by du/dy is performed, but this
quantity can be zero. The complexity of spatial-temporal links is stated,
but eventually one passes for a very long time to customary mathemat-
ical coordinates; otherwise there is nothing to compare the results with.
For what was there a scrambling? For pseudo-scienceness?

Till now there is no sufficient experimental proof of whether the rate
of transmission of gravitational interactions is higher than, lower than,
or exactly equal to, light speed (as is postulated in GRT'). For example,
on the basis of observations, Laplace and Poincare believed [24,87] that
the rate of transmission of gravitational interactions is several orders
greater than the light speed.

Now we note on the experimental substantiation of the GRT. Usually,
even there exists a hundred different data, a theory is constructed not
always: the data can simply be tabulated in a table. But in the case
of the GRT we see "the Great theory of three and half observations”,
three of which are the fiction. Concerning the light deflection from
rectilinear motion in a gravitational field, we should make the following
statements. First, as it was pointed out by many experimentalists, a
quantitative verification of an effect essentially depends on the faith of
the concrete experimentalist. Second, even from the classical formula
ma = ymMr/r? it follows that any "object” (even of zero or negative
mass) will "fall down” in the gravitational field. Third, with which
a value does the effect be compared? With a value in empty space?
As early as 1962, a group of Royal astronomers declares that the light
deflection near the Sun cannot be considered as confirmation of GRT,
because the Sun has an atmosphere stretching for a great distance. We
would remind that the effect of refraction is long taken into account by
astronomers for the terrestrial atmosphere. Lomonosov discovers the
deflection of a light beam in the atmosphere of the Venus long ago.
For explanation, imagine a glass sphere. Naturally, parallel rays (from
distant stars) will be deflected to the center in it. Such a system is well
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known as an optical lens. The similar situation will take place for a gas
sphere (the Sun’s atmosphere). For accurate calculation of light beam
deflection in the gravitational field, one should take into account that
the presence of the solar atmosphere and the fact, that the presence of
density and temperature gradients on the beam path causes changes to
the medium’s refractive index and, hence, to the bending of the light
beam. Even at the distance of a hundred of meters (near the Earth),
these effects cause a mirage, so ignoring them for a beam coming from
a star and passing near the Sun (at millions of kilometers) is a pure
speculation.

The displacement of the perihelion of Mercury is, of course, a remark-
able effect, but whether the sole example is insufficient "to attract” a
scientific theory, or not? Therefore, it would be interesting to observe it
near solid bodies (for the satellite of the planets, for instance), so that
the value of this effect could be estimated for certainty. The matter is
that the Sun is not a solid body, and the motion of Mercury may cause
a tidal wave on the Sun, which may in turn also cause a displacement of
Mercury’s perihelion. (Depending on the rate of transmission of gravita-
tional interactions and ”hydrodynamic” properties of the Sun, the tidal
wave may either outstrip, or lag behind the motion of Mercury.) In any
case, it is necessary to know the rate of transmission of gravitational
interactions for calculating the effect of a tide due to the Mercury and
other planets on Mercury’s orbit characteristics, in order that the purely
"gravitational” effect (if it exists) of the general relativity theory could
be separated.

Calculating the perihelion displacement in GRT (from the rigorous
solution for a single attractive point), the impression is given that we
know astronomical masses exactly. If we use GRT as a correction to
Newton’s theory, the situation is in fact opposite: there exists a problem
knowing visible planet motions to reestablish the exact planet masses
(to substitute the latters and to check GRT thereafter). Imagine the
circular planet orbit. It is obvious in this case, that the Newtonian rota-
tion period will already be taken with regard to an invisible precession,
i.e. the period will be renormalized. Therefore, renormalized masses
of planets are already included in Newton’s gravitation theory. Since
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the GRT-corrections are much less than the perturbation planet actions
and the influence of a non-sphericity, the reestablishment of exact masses
can essentially change the description of a picture of the motion for this
complex many-body problem. No such detailed analysis was carried out.
Generally speaking, the situation with description of the displacement
of the Mercury’s perihelion is typical for relativist’s behaviour. First,
it was declared that the effect was predicted, but Einstein compares
it with the well known results of approximate calculations, which was
produced by Laplace long before origin of the GRT. Hope, each man
understands a great difference between ”predict” and ”explain after the
event” (remember the appropriate anecdote of Feynman). Second, there
exists the most part of precession already in classical physics: the data
of 19th century was found with taking into account influences of some
planets. The result obtained was the value of 588”, whereas a deficiency
in the calculated value make up about 43” only, that is a small correc-
tion. (Note, that some data of 20th century indicate the total value of
precession to be about 10 times higher than mentioned one, but the ”de-
ficiency for GRT” in 43” is maintained - "taboo”; nevetheless, it could
be a misprint and we will not cavil to 1/3 of "the great experimental
base of GRT”). Third, the exact calculation for a many-body prob-
lem cannot yet be made even by the modern mathematics. In classical
case the calculation was made as a sum of independent corrections from
influences of separate planets (the Sun and planets were considered as
material points). Naturally, the classical net result (more than 90 %
from observable one!) can some more be improved with taking into ac-
count the solar non-sphericity, influences of all planets (including small
bodies) of the solar system, the fact that the Sun is not a solid object
(a material point) and its local density in different layers must ”follow”
influences of other moving planets. Most probably, this way of using real
physical mechanisms can lead to obtaining the deficient small effect. But
the relativist’s declaration is inconceivable speculation! They ”found”
an effect (the small procent only) considering motions of two material
points only - the Sun and the Mercury. Sorry, and what will a correction
be made with the GRT for the most part of the effect obtained classi-
cally? Do you fear to calculate? Then on what ”a brilliant coincidence”
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Figure 2.8: The fall on a ”black hole”.

do you repeat? It is the pure machination to a desired result!

The prototype of the ”black hole” in Laplac’s solution, where the
light, moving parallel to the surface, begins to move over a circle like
the artificial satellite of the Earth, differs from the GRT ideas. Noth-
ing prohibits the light with a rather high energy to escape the body in
the direction perpendicular to its surface. There is no doubt, that such
beams will exist (both by internal and external reasons): for example,
the beams falling from outside will be able to accumulate energy, in ac-
cordance with the energy conservation law, and to leave such a ”black
hole” after reflecting. Instead of invoking contradictory properties of
light, we simply consider the ”fall” of an elementary particle — an elec-
tron, for example. Whether the possibility of the elastic reflection is
maintained for it, or such the possibility must postulatively be forbid-
den (to rescue the GRT)? And if such the possibility is not forbidden,
then we consider the following process. Let an electron be coming into
fall with the zero start velocity from a distant point A (at the distance
100 a.u., for example) to a very massive body (Fig. 2.8). The body
absorbs ”last surplus nearest molecules” and becomes the ”black hole”
in a matter of an instant before the electron crosses the Schwarzschild
sphere (which is marked as B on the picture). To be visual, the distance
|OB]| is shown comparatively large. In a matter of an instant before the
collision of the electron with the surface of the ”black hole” the latter
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object was stable, and since neither velocity nor acceleration of this sur-
face can instantly become very large (besides, the collision can take place
with a particle flying to meet), then at the elastic collision the electron
will fly to the point A with just the same speed as it acquires before
the collision. Relativists claim that it cannot get over the Schwarzschild
sphere B. Let it come to a stop at the point C' (at the distance 10 km
from the body center, for example). If the energy conservation law is
obeyed, and since the electron’s velocity equals to zero at the points A
and C, then the potential energy of the electron at the point A is equal
to the potential energy at the point C. Therefore, the gravitational field
(attractive forces) is absent between the points A and C, or else the po-
tential might be monotonically decreasing. However, the consideration
of the situation from the pure GRT positions leads to the still worse
result (see below). The ”black holes” in GRT is a real mysticism. If we
take a long rod, then at motion its mass will increase and the size will
decrease (according to SRT). What will happen? Is the ”black hole”
generated? All the sky will become filled with ”black holes”, if we shall
move rapidly enough. And, you see, this process would be irreversible
in GRT. For example, any object of the Universe is a ”black hole” for
fast moving light (how it can exist?).

Recall some well-known solutions: 1) the Schwarzschild solution de-
scribes the centrally symmetric "field” in vacuum (note that the temper-
ature characteristic is absent, i.e. T'= 0K); and 2) the axially symmetric
Kerr’s metric describes the ”field” of a rotating collapsing body. The
presence of singularities or multiple connection of the solution implies,
that, as a minimum, the solution is inapplicable in these regions. Such
a situation takes place with the change of the space - time signature for
the ”black hole” in the Schwarzschild solution, and it is not necessary to
search any artificial philosophical sense in this situation. The singularity
in the Schwarzschild solution for r = r, cannot be eliminated by purely
mathematical manipulations: the addition of the infinity with the other
sign at this point is the artificial game with the infinities, but such a
procedure requires the physical basis. (You see, all singularities at zero
are not eliminated by artificial addition of avexp (—Ar)/r, where X is a
large quantity).
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Even from GRT follows the impossibility of observation of ”black
holes”: the time of the ”black hole” formation will be infinite for us as
remote observers. Even if we were waited till ”the End of the World”,
no one ”black hole” could have time to form. And since the collapse
cannot be completed, the solutions, which consider all things as though
they have already happened, have no sense. The separation of events
by infinite time for internal and external observers is not ”an extreme
example of the relativity of the time course”, but the elementary man-
ifestation of the inconsistency of Schwarzschild’s solution. The same
fact follows from the ”incompleteness” of systems of solutions. It is not
clear, what will happen with the charge conservation law, if a greater
quantity of charges of the same sign will enter the "black hole”? The
mystical description of "metrical tidal forces” [39] at approaching the
"black hole” is invalid, since it would mean, that the gravitation force
gradient is great within the limits of a body, but all GRT ideas are
based on the opposite assumptions. The Kerr metric in the presence
of rotation also clearly demonstrates the inconsistency of GRT: it gives
in a strict mathematical manner several physically unreal solutions (the
same operations, as for Schwarzschild’s metric, do not save the situa-
tion). Thus, such the GRT objects as the ”black holes” cannot exist
and they must be transfered from the realm of sciences to the province
of the non-scientific fiction. All the Universe is evidence of the wonder-
ful (frequently dynamical) stability: there do not exist infinite collapses
(an explosion can happen sooner). All this does not cancel a possibility
of the existence of superheavy (but dynamically stable) objects which
can really be manifested by several effects (for example, by accretion,
radiation etc.). No the GRT fabrications are required for these purposes
at all. We have no need to seek ways for the artificial rescue of the GRT,
such as the "evaporation of the black holes”, since such a possibility is
strictly absent in the GRT (the speed of light cannot be overcome). On
the contrary, in classical physics no problems exist at all.

GRT contains a lot of doubtful prerequisites and results. List some of
them. For example, the requirement of gravitational field weakness for
low velocities is doubtful: if the spacecraft is landed on a massive planet,
whether it can not stand or slowly move? Whether some molecules
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with low velocities cannot be found in spite of temperature fluctua-
tions? The consideration of a centrally symmetric field in GRT has not
physical sense as well: since the velocity can be only radial, then not
only rotations, but even real temperature characteristics can not exist
(ie. T'=0 K). The field in a cavity is not obtained in a single man-
ner, but, simply, two various constants are postulated in order to avoid
singularities.

The emission of gravitation waves for a parabolic motion (with ec-
centricity e = 1) results in the infinite loss of energy and angular mo-
mentum, which obviously contradicts the experimental data.

In fact, GRT can be applied only for weak fields and weak rotations,
i.e. in the same region, as the Newtonian theory of gravitation. Recall
that the similar interaction between moving charges differs from the
static Coulomb law. Therefore, prior to applying the static Newtonian
law of gravitation, it must be verified for moving bodies, but this is a
prerogative of the experiment.

Let us discuss one more principal point concerning the relativity of
all quantities in GRT. The laws, written simply as the equations, deter-
mine nothing by themselves. The solution of any problem still requires
the knowledge of specific things, such as the characteristics of a body
(mass, shape etc.), the initial and/or boundary conditions, the char-
acteristics of forces (magnitude, direction, points of application etc.).
The ”reference points” are actually specified, with respect to which the
subsequent changes of quantities (position, velocity, acceleration etc.)
are investigated. The principal relativity of all quantities in GRT con-
tradicts the experiments. The subsequent artificial attempt to derive
accelerations (or rotations) with respect to the local geodesic inertial
Lorentzian system — this is simply the fitting to only workable and ex-
perimentally verified coordinates of the absolute space (GRT does not
contain any similar things organically [18]).

The gravitational constant is not a mathematical constant at all,
but it can undergo some variations [9]. Therefore, this value can ac-
count corrections to Newton’s static law of gravitation (for example,
these influences do not taken into consideration for the displacement of
the perihelion of the Mercury). We are reminded that in finite moving
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(periodic, for example) different resonance phenomena can be observed
for a coupled many-body system. The effect is manifested in a conform-
ing correction of orbital parameters (especially taking into account a
finite size of bodies: non-sphericalness of their form and/or of the mass
distribution).

Generally speaking, the theory of short range for gravitation could
be useful (but it can be not useful depending on the gravitation trans-
mission rate) for the finite number of cases only: for the rapid (v — ¢)
motion of massive (the same order) bodies close to each other. The
author does not know such practical examples.

The GRT approach to gravitation is unique: to be shut in the lift (to
take pleasure from the fall) and to be not aware that the end (hurt one-
self) will be after a moment. Of course, the real state is quite different
one: we see always where and how we move relative to the attractive
center. Contrary to Taylor and Wheeler, it is the second ”particle”,
together with the first ”particle” — with the observer. That is the rea-
son that the pure geometric approach is a temporal zigzag for physics
(although it could ever be useful as a auxiliary technique). And two
travelers from the parable [33] (allegedly demonstrate the approach of
the geometry of curved space) have need for ”very little”: for the wish
to move from the equator just along meridians (on the spheric earth
surface), but the rest of five billion mans can not have such the wish.
Contrary to traveler’s wish, the wish "to do not attract to the Earth
(or the Sun) and to fly away to space” is inadequate. The notion force
(the force of gravity in this case) reflects this fact. Geometry cannot
answer to the following questions: how many types of interactions ex-
ist in nature, why there exist they only, why there exist local masses,
charges, particles, why the gravitational force is proportional just to r2,
why there realize the specific values of physical constants in nature, and
many other questions. These problems are the physical (experimental)
prerogative.
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2.3 Ciriticism of the relativistic cosmology

The theories of evolution of the Universe will remain the hypotheses
for ever, because none of assumptions (even on the isotropy and homo-
geneity) can be verified: ”a moving train, which departed long ago, can
be catched up only at the other place and at the other time”. GRT
assigns to itself the resolution of a series of paradoxes (gravitational,
photometric, etc.). Recall that the gravitational paradox consists in the
following: it is impossible to obtain the definite value of the gravita-
tional acceleration of a body from Poisson’s equation for the infinite
Universe possessing a uniform density. (What relationship to the reality
bore pure mathematical uncertainties with conditions on infinity for a
physical model?) Recall also the essence of the photometric paradox:
for the infinitely existing (stationary) infinite Universe the brightness of
sky must be equal to the mean brightness of stars without considering
the light absorption and transform (again we have rather many unreal
assumptions). However, the classical physics has also described the pos-
sibilities of resolution of similar paradoxes (for example, by means of
systems of different orders: Emden’s spheres, Charlier’s structures, etc.).
Apparently, the Universe is not a spread medium, and we do not know
at all its structure as a whole to assert the possibility of realization of
conditions for similar paradoxes (more probably, the opposite situation
is true). For example, the Olbers photometric paradox can easily be
understood on the basis of the analogy with the ocean: the light is ab-
sorbed, scattered and reflected by portions, and the light simply ceases
to penetrate to a particular depth. Certainly, such a ”depth” is huge
for the rarefied Universe. However, the flashing stars represent rather
compact objects spaced at great distances from each other. As a result,
only a finite number of stars make a contribution into the light intensity
of the night sky (to say nothing of the fact that the Doppler effect, or,
more better, the red shift as the experimental fact, must be also taken
into account in the theory).

The situation with the red shift in spectra of astronomical objects
does not be finally clarified. In the Universe there exists a consider-
able number of objects with quite different shifts in different spectral
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regions. Generally speaking, since distances to remote objects do not
directly measured (the calculated result is connected with some hypothe-
ses), then their relation with the red shift is hypothesis also (for which
it is unknown what the matter could be verified). For example, the ex-
panding of the Universe gives a red shift according to the Doppler effect
irrespective of GRT. Besides, it should be taken into consideration, that
even the elementary scattering will make contribution into the red shift
and filling of the so-called relic radiation: recall that the Compton effect
gives waves with X' > ). The shift of lines in the gravitational field has
been well predicted even by mechanistic models from the general energy
considerations.

Generally speaking, the theory of Big Bang casts the Big doubts. In
addition to the banal questions: ”what, where and when was exploded”
(since space, time and substance did not exist), the question arises: what
about the GRT conclusion on black holes (and the insuperability of light
speed)? At the time origin the Universe must be a black hole (and
not only at this time instant, but throughout some period). Since we
observe the occurring everywhere expansion, the GRT limitations and
rather figurative description of compression for black holes disappeared
somewhere. Probably, it is interesting to invent something that cannot
be verified (only it does not worth to name the science).

Now we pass to the following principal issue. Whether positive is
the fact, that the distribution and motion of the matter cannot be spec-
ified arbitrarily? And whether is it correct? Generally, this implies the
inconsistency of the theory, because there exist other forces, except grav-
itational ones, which are also capable to transpose the matter. From the
practical viewpoint this means, that we should specify all distributions
in the ”correct-for-GRT” manner even at the initial time instant. In
such a case we should refer ¢y instant to ”the time of creation”, did we?
And what principles should be unambiguously determinate for such a
choice? This requires more knowledge, than results are expected from
GRT. Open to question occurs to be the possibility of point-like de-
scription and the theory of disturbances, because the resulting values
cannot be arbitrary as well. The joining of a completely unknown equa-
tion of state to the system of equations implies artificial complication
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of macro- and micro-levels by linkage and reflects the possibility of ar-
bitrary fittings (for example, the temperature dependence is rejected).
The possibility of adding the cosmological constant into Einstein’s equa-
tions is an indirect recognition of ambiguity of GRT equations and of
possible outrage. If everything can be specified to such an accuracy,
then why cannot we specify in arbitrary manner the initial distribution
and the motion of a matter?

The Mach principle

The Mach principle of stipulation of an inert mass and absolute nature
of the acceleration due to the influence of far stars is also doubtful, since
it explains the intrinsic properties of one body via the properties of other
bodies. Of course, the idea is elegant in itself. If everything in the world
is supposed to be interdependent and some ideal complete equation of
state is believed to exist, then any property of bodies should be deter-
mined by the influence of the whole remaining Universe. However, in
such a case any particle should be considered to be individual. This way
is faulty for science, which progresses from smaller knowledge to greater,
since ”it is impossible to grasp the immense”. Actually, if we take into
account the non-uniform distribution of mass (in compact objects) and
different values of attraction forces from close and far objects, then the
complete "tugging” would be obtained instead of uniform rotation or
uniform inertial motion of an object.

The Mach principle cannot be verified in essence: both removal of all
bodies from the Universe and mathematical tending of the gravitation
constant to zero are the abstractions having nothing in common with
the reality. However, it is possible to estimate the influence of ”far
stars” experimentally by considering the mass of the Universe as mainly
concentrated in compact objects. The force of attraction of a star having
a mass of the order of the Sun’s mass M ~ 2 -10%° kg, being at the
distance of 1 light year ~ 9 - 10" m, is equivalent to the action of a
load having a mass of only mg ~ 25¢ at the distance of 1 meter. We
shall make use, for a while, of the doubtful Big Bang theory and shall
consider the time for the Universe to be equal to ~ 2 - 1010
if the stars fly away with light speed, we would have the size of the

years. Even
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Universe equal to ~ 2 - 10'° light years. We will suppose the mean
distance between nearest stars in 1 light year. We have deliberately
increased all quantities; for example, the mass of the Universe and its
density p ~ 1033/10%* ~ 1072! g/cm3. We take into account now, that,
as the bodies move away from each other at the two-fold distance, the
force decreases four-fold, etc. We try to imitate the effect (on a body)
of the gravitational force from the Universe in some direction. Even if
we suppose the mean distance between the nearest stars to be 1 light
year, then at the distance of 1 meter it is necessary to place the mass
(we sum up to 2 - 1019) of

Mo ~25(1+1/4+1/9+--) =253 1/n* ~257°/6 < 50

grams. In fact, coefficient 72/6 expresses some effective increase of the
density at the observation line. To simulate the action of the ”whole
Universe” we can take a thick metal sphere with outer radius of 1 meter
and make its thickness varying in the direction to the center (to imitate
heterogeneities, we can make the needle-shaped structure near the inner
radius).

Let the width of a solid sphere be 0.6 meters, i.e. from the center up
to 0.4 meters there is a niche, and further, up to 1 meter, — the metal.
Then a cylindrical column of radius ~ 0.35 cm will correspond to mass
My at density of ~ 8.3 g/ecm3. In reality, we should take into account
the influence of stars in a cone, but not only in a cylinder. Though
we also have a spherical metal cone, nevertheless, we shall estimate the
orders of magnitudes. We shall break a cone into cylindrical layers,
which arise as the new layers of stars are involved into consideration
(Fig. 2.9). Each new layer will be greater, than a preceding layer, by
6 stars. The distances from the center to the nearest boundary of each
layer of stars can be found from the similarity of triangles: R;/1 =i/r.
Then we have R, = \/i?(1 + r2)/r. Therefore, the correction to a mass
(we sum up to 2 - 10'°) will be found as

1 6 ax— 1
m0(1+1+"')<1+Zi:R—/12> <M0<1+67“ ;;)
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Figure 2.9: The Mach principle and influence of the Universe.
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~ M <1 +6-10°log (2- 1010)> ~ My(1 4 0,02).

Thus, our construction is quite sufficient for taking into account the
”whole Universe”. Certainly, if the Universe is infinite, then the obtained
harmonic series will diverge, and the construction will be inadequate.
This, however, contradicts both GRT and the modern ideas.

Let now place the globules on a spring inside the sphere. To avoid
the collateral effects, the air can be pumped out from the structure and,
in addition, the globules can be isolated from the sphere by a thin ves-
sel. Now, if we begin to spin up the sphere, then, according to the Mach
principle, the centrifugal force should appear, and the globules will move
apart of each other. In this case the centrifugal force must be the same,
as though the globules themselves would rotate. It seems quite obvious,
that this is impossible, since such an effect would be noticed still long
ago. Thus, we return to absolute notions of acceleration, mass, space
and time defined still by Newton. However, the described experiment
could appear to be useful for determining the corrections to the static
Newton’s law of gravitation. In this case the globules should have suf-
ficient freedom to move and to rotate, since the direction of action of
correcting forces and moments of forces is unknown a priori.

2.4 Conclusions to Chapter 2

The given Chapter 2 is devoted to the GRT criticism. A set of striking
doubtful points from the GRT textbooks is emphasized, beginning with
general concepts of the covariance, baseline physical notions, and finish-
ing with more specific ones. The proof of the geometry invariance in a
rotating coordinate system is carried out in detail. The groundlessness
and inconsistency of the principle of equivalence in GRT is discussed.
The inconsistency of the notion of time and its synchronization in GRT
is demonstrated. The methods of time synchronization and simultane-
ous measurement of lengths are indicated for the most interesting special
cases. The invariance of space geometry is demonstrated and the role
of boundaries is also discussed in Chapter 2. The doubtful points are
emphasized both for the methods and for numerous corollaries of GRT.
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The inconsistency of the notion of ”black holes”, of Schwarzschild’s so-
lution and many other GRT corollaries are considered in detail. The
Mach principle and its possible verification are also discussed.

The ultimate conclusion of this Chapter 2 consists in the necessity
of returning to classical notions of space and time and of constructing
the gravitation theory on this established basis.



Chapter 3

Experimental foundations
of the relativity theory

3.1 Introduction

The main part of criticism of TO from previous Chapters was founded
on the so-called mental experiments. We make some trivial note to
prevent the absurd question about the technical practicability and ex-
perimental accuracy of mental experiments. It is generally accepted
from Galileo’s time that the construction of mental experiments uses
notions and principles of some theory under criticism and demonstrates
their inner inconsistency. As the result, the value which can be com-
pared with experiments is absent at all. A logical contradiction brings
the final dot into the development of any theory. Nevertheless, to form
the ”complete picture”, the consideration of the relativity theory will be
continued from the experimental point of view. Real experiments will
be analyzed in this Chapter 3, and errors in the interpretation of these
experiments with the relativity theory will be shown. To initiate the
reflection on relativistic experiments, we consider ideas which could be
”almost not conflicting” with SRT (but afterwards we step-by-step will
pass to the criticism).

Introduction of Chapter 3 we begin with the question, which is prin-
cipal for the relativity theory: is light speed constant? The answer to
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this question was seemingly given by the Michelson-Morley experiment
to study the influence of the Earth movement on the speed of light, plus
similar optical experiments made by Morley alone, Kennedy - Thorndike,
the Jene experiment of Joose and others [7,61,83]. We note, however,
that there have been attempts to correct SRT [79,97,116], and to revive
the Lorentz ether theory [1,42,64,95,108,119].

However, the term ”constant” implies independence from time, spa-
tial coordinates, light propagation direction, and, finally, characteristics
of the light itself. An effort must be made to give an unprejudiced an-
swer to the question: What matter could be identified in Michelson’s
interferometer? Notice that no speed is determined in the Michelson
experiment at all, but some remainder of phases of rays is observed
(and we can indirectly judge by the speed only). Recall that light was
made to traverse two mutually perpendicular directions. We note also
the following: To avoid the synchronization of timepieces at different
points, both light beams traveled over a closed path; namely, in two mu-
tually opposite directions. Therefore, only some ”average” light speed,
involving opposite directions, could actually be determined.

Seemingly, Michelson’s result can be stipulated as follows: light
speed in two mutually opposite directions and at given frequency in
some particular system is independent of the motion of this system. Ap-
parently, at least two questions arise concerning the Michelson-Morley
result:

1) Islight speed constant regardless of propagation direction k; = k/k,
or might it be anisotropic, ¢ = ¢(k;)? This question can be put in a
broader sense: Does light speed depend on time ¢ and spatial coordi-
nates r or not? However, such questions are beyond present theoretical
and practical test of SRT, since they involve the problem of space-time
structure as such. Problems of this type will not be discussed here, since
their experimental verification requires the ”basic system” to possess the
nonelectromagnetic nature in order to measure the distances and syn-
chronize the time pieces.

2) Some more practical question arises: Does light speed in vacuum
depend on the characteristics of the light itself. In particular, does there
exist a dependence on frequency w; i.e. does ¢ = ¢(w)?
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The physical (philosophical) meaning of light-speed constancy is
(from SRT textbooks) as follows: Let the light be capable of propagat-
ing in vacuum without any intermediate medium. Because the system of
reference cannot be rigidly ”"tied” to the "emptiness”, it does not mat-
ter at what speed our system moves with respect to vacuum. Therefore,
light speed

with respect to our system must be independent of the system motion
(although other particles can move in vacuum with different velocities
(?1) depending on system velocity). However, the following questions
arise: 1) Do vacuum properties change when particles (photons) are
brought into the vacuum? 2) What is the mechanism for propagation
of electromagnetic oscillations in vacuum? Some particular hypotheses
answering these questions will be presented in Appendixes.

What in particular can be determined from present experiments will
be analyzed in detail in the given Chapter 3. As the result, detailed
criticisms of relativistic interpretation of some well-known experiments
and of observable data, which were inadequate attributed in active of
SRT and GRT, will be given. The single, seemingly ”working part” of
SRT - relativistic dynamics — will be considered in detail in the next
Chapter 4.

3.2 Criticism of the relativistic interpretation
of series of experiments

SRT is known to rest upon two basic postulates: (1) light-speed con-
stancy, and (2) the principle of relativity, which is extrapolated to elec-
tromagnetic phenomena. One of the main proofs of the validity of light-
speed constancy lies in negative results of experiments on observing the
ether wind. We shall see below what should be obtained from the exper-
iments by Michelson - Morley and other researchers from the viewpoint
of empty space (more precise from Galileo’s relativity principle). Note
that we cannot suppose in advance anything about the motion of the
Earth; at Galileo’s time, for example, such experiments would prove that
the Earth was resting. Generally speaking, before using a ”device”, the
latter must be tested and graduated under laboratory conditions — we
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must know what can be measured by it? (But the present situation
was as in the anecdote: -"Test device, Pete”, -” Three!”, -” What means
"three”?”, -”But ... what is a device like?”) Imagine that somebody
were ”create” the following ”theory”: due to the Earth’s axial rotation
a constant wind with the value of about 400 m/s might be observed
along terrestrial parallels. Measuring it by weathercocks with rotators,
it would be obtained that the wind is permanently varying within the
broad limits both in the direction and in the value depending on time
and place. The ”conclusion” would be made from this that the atmo-
sphere is absent at the Earth at all. Since the book is specifically devoted
to the criticism of the relativity theory, we will primarily broach the con-
ventional modern relativistic concepts, though some ether concepts will
briefly be outlined also.

The Michelson-Morley experiment

Light is known to behave in various phenomena as either a particle or
a wave (the statement about corpuscular-wave dualism bears no rela-
tion to the subject under consideration). At first, let us suppose light
to possess a corpuscular nature. Then the Michelson - Morley interfer-
ometer may be represented as two mutually perpendicular arms with a
single ideal reflector at the middle and two reflectors at the ends of the
arms (Fig. 3.1). Let the two particles moving parallel to each other at
velocity vy (relative to the ”universal reference system”) fall into the
given set-up, which, in its turn moves at velocity V with speed V < vq
(relative to the same reference system). Then at point O; the speed of
particles relative to the set-up will be v; — V. After reflection at the
set-up center, particle 1 will move in the perpendicular direction at the
same speed v; — V relative to the set-up. The particles will reflect from
the ends of arms simultaneously. Likewise, they will reach simultane-
ously both point O and point O;. No difference in speeds of these two
particles for two mutually perpendicular directions will be observed, re-
gardless of velocities v; and V. Thus, if the light is supposed to be a
flow of particles, then the experiments by Michelson - Morley (Kennedy
- Thorndike, Tomachek, Bonch-Bruevich and Molchanov et al.) could
not give any positive result.
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Figure 3.1: Corpuscular model of Michelson-Morley experiment.

Let us now suppose light possesses a wave nature. In this case, light
speed can only depend on the properties of the propagation medium
(ether or vacuum) and/or intrinsic characteristics of the propagating
light itself. If we accept a hypothesis that ether exists, then light speed
depends on the properties of this medium (by analogy to sound). It is
obvious then that light velocity cannot be added with source velocity
(the boom from a supersonic aircraft propagates at the velocity fixed
by the medium, and, as a result, the aircraft outstrips the sound). It is
also obvious that, since light interacts with both matter (it scatters or
absorbs) and ether (it propagates), then some interaction between ether
and matter should also be observed. But in the Michelson - Morley
experiment, something improbable was assumed; namely, a rigid ”bind-
ing” of light to ether, along with absolutely no interaction of ether with
bodies, (i.e. no ether entrainment by the Earth or by the interferome-
ter). Of course, the theory would be complicated in the case of partial
entrainment of the ether (for some local experiments an ether entrain-
ment can practically be complete inside the narrow boundary layer).
However, this fact in no way disproves the ether hypothesis (but rela-
tivists, like a drunkard under a street lamp, call to seek not there where
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it can be really found, but simply there where it were easily to look).
We shall briefly discuss the ether concept below, but now we shall rest
on the classical relativity principle (in vacuum), since for all paradoxes
of the SRT and corollaries of this book it is not important whether we
have vacuum or ether.

If light is a wave, then only the light frequency changes with source
velocity. So, for given w, the light speed ¢(w) does not depend on the
source velocity. Here we have in mind the following situation: the light
waves of the same frequency are identical to each other; and if we per-
ceive the light of frequency w, then it does not matter, whether it was
emitted by a source at the same frequency, or if it was emitted at an-
other frequency wi, and due to source motion the frequency changed:
w1 — w (the Doppler effect). In both cases, the measured value of c(w)
is the same.

Now we return to the Michelson - Morley experiment and similar
ones by other researchers. Since the incident light, the light passed
through the thin plate, and the light reflected from the mirrors, all have
the same frequency in the same observation system, the light speed
¢(w) remained constant for the two mutually perpendicular directions,
and the experiments could not detect anything. Tauson’s experiment
with two similar lasers could not discover anything either, because in
converging the beams to a single pattern (in the same direction), the
frequencies become equal, and no regular beatings are observed. Thus,
the attempt to find changes in light speed from the experiments with the
same fixed frequency is wrong in itself. The only dependence we may
try to discover is ¢(w): all other dependences can enter only indirectly,
through the Doppler effect.

For methodical purposes we shall consider some apparent errors from
textbooks. When researchers proceed from the ”classical view-point”
(i.e. the hypothesis of motionless, non-involved ether), they often cal-
culate the difference in times of beams propagation in an interferometer
using a strange scheme [35], in which the reflection law does not ”work”:
the angle of reflection does not equal the angle of incidence (Fig. 3.2).
This ”fact” contradicts experiments. In such a circumstance, it is at min-
imum necessary to explain the mechanism of such a deviation, and to
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Figure 3.2: Scheme of the interferometer.

determine its effect on the experiment (it could be made in the assump-
tion of classical laws for the addition of light velocity and the velocity
of an interferometer’s mirror). It is not clear either how we can guess
the angle ensuring the interference of the same beam. Actually, since all
data are registered only by the observer moving together with the inter-
ferometer, the experiment must be analyzed only from the viewpoint of
this observer as well [50].

Time synchronization according to Einstein’s method introduces ar-
tificial limitations even into the ideas of experiments. Obviously, by
virtue of the reversibility of relative motion (—v + v = 0), only an
odd-powers effect can exist for the velocity dependence of light speed.
However, the Michelson-Morley experiments, and some other ones, try
to determine light speed as a mean velocity for two mutually opposite
directions (for a closed path). Therefore, a single classical linear depen-
dence on the velocity of motion of a system is mutually excluded. Thus,
any similar approach already substitutes the postulate of constancy of
light speed, which should be verified experimentally.

The Michelson-Morley experiment and its analogs do not contradict
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the Galileo principle and have been considered in detail from the empty
space viewpoint above. We consider now the original idea of the ex-
periment from the viewpoint of ether concepts. Note that the Fresnel
entrainment coefficient can always be slightly corrected in such a man-
ner, that the experiments of both 1-st and 2-nd order be confirmed to
a practical accuracy. For the sake of justice one should note that the
Michelson experiment and its analogs (in spite of the disputes concern-
ing the instrument structure and the theory) have always confidently,
with allowance for possible errors, given a nonzero velocity of the ether
wind [94,95]. Marinov [90,91] and Silvertooth [115] have found a correct
velocity relative to a relic radiation. Only at instrument screening with
a metal casing the result occurred to be close to zero one. Not accepting
the ether theory unconditionally, nevertheless, we recall for the sake of
objectivity, that all instruments are vacuumed now (i.e. made a locally
closed system). And, for example, the local speed of sound in airplane’s
saloon will remain constant (independent on the wind outside) even at
supersonic motion of an airplane. The ether point of view does not con-
tradict the obtained results: Fresnel’s entrainment for metal bodies is
complete (Hertz’s electrodynamics is valid for metals), and, hence, the
ether is resting locally inside the metal casing relative to an instrument,
and searching for the ether wind inside is senseless. Yet another moment
is usually hidden by relativists. Even in the absence of metal casing, the
presence of a thin glass plate (or air in the original experiments) leads
to light reradiation from these local rest elements. As the result, in the
ether concept the really measured velocity must be wittingly less than
the velocity of orbital motion of the Earth. Thus, the Michelson - Mor-
ley experiment does not witness the light speed constancy and does not
testify against any classical principles.

Aberration, the Fizeau experiment and other experiments

So, which experiments cannot be explained in any way other than invok-
ing SRT? We begin with some subsidiary remarks. We shall not discuss
in detail the issues of quantum electrodynamics, because its predictive
accuracy depends only slightly on the accuracy: (Ac/c) ~ 107% (this
is with motion of the receiver; and light speed can be constant with
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motion of the source, for example, by analogy with the sound speed),
but nobody even made an attempt to consider light speed to be not a
constant.

The stellar aberration phenomenon is fairly explained by the classical
physics [23] and is determined by the following two principal facts:

(1) by changes (throughout an year) of the velocity of the observation
system, basically by the orbital rotation of the Earth (this absolute state
does not depend on the rectilinear motion of inertial systems and on the
presence of ether or medium), and

(2) by the rectilinear propagation of light beams between the source and
the receiver for inertial systems (it is a result of the light particle inertia
for the corpuscular theory, or it is a result of Huygens’ principle for the
wave theory).

Recall once again that upon ”entrance” into our measuring device
the light has fixed direction and frequency (the prehistory of the process
is not so important: is it the motion of a source, of a "medium”, of a
receiver), and it is this "particular light”, with which all measurements
are carried out. The Fizeau experiment is not critical, since it allows to
write light speed in a medium as

c(w) 1
u=—— +u(l - W),
and the measurement were carried out for a particular fixed frequency
w, i.e. u(wy) and u(wg) have not been compared, which is impossible to
be done in the Fizeau experiment.

The attraction of a lifetime of muons for proving the SRT is a pure
speculation. The modern mankind cannot create two inertial systems
moving relative each other with relativistic velocities. And it is not
worth to mask quite a different reality in imitation of the claimed ”ex-
periment”. The lifetime of unstable particles must depend on the con-
ditions of their formation (even a stable nucleus can become excited or
unstable, or, on the opposite, the recombination can take place, etc.),
and the conditions of formation of muons at the altitude of 20 — 30 km
upon collision of high-energy cosmic rays with nitrogen or oxygen atoms
differ from the conditions of their formation and confinement in the lab-
oratory. To say nothing of the fact that even velocities of muons, their
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accelerations and intensities of flows do not determined at different alti-
tudes. Measurements, which made in accelerators, most likely testify to
influence of accelerations and fields on the concrete decay process of the
concrete particles. The ”muon proof” was appeared in all SRT-textbooks
starting from 1935, but some later it was discovered that 1) muons origin
at any altitudes, and 2) their penetrating ability considerably increases
with enhancement of energy. But the relativistic pseudo-proof was not
be excluded from textbooks for students (to the question on scientific
ethics).

The Ritz hypothesis

For the sake of fairness, we note that even the Ritz ballistic hypothesis
(in essence, it is the classical law of addition of velocities for corpuscles)
could not so easily be disproved at the beginning of 20th century. We
shall present briefly the derivation from [29] and make some comments.
The time for a signal to arrive from a satellite of a central star at distance
L is, upon entering the shadow ¢t; = L/(c — v), and upon exiting from
the shadow to = £ + L/(c + v), where T is the orbit period. Allowing
for a noticeable effect, the binary system will be seen as threefold when
ty = to, for which we obtain L = T'(¢?> — v?)/(4v). For the diameter of
orbit we have D = T'w/m. If a is the observation angle, then o ~ tan o ~
D/L, and, since v < ¢, we have a = 4v%/(nc?). The real velocities of
observed satellites are v < 350 km/s. As a result, for observation of a
similar effect we must have o < 2 x 1079 radians (which is beyond the
accuracy of modern telescopes).

Of course, this conclusion is rather rough. In the expression for t,
instead of % one must write Tz, where x is the fraction of a period, when
the satellite is in shadow; generally z < %, which increases the limiting
accuracy of a. Besides, very short time intervals can be recorded now by
means of photography (if the exposure allows this), i.e. one may write
to —t1 = % + vy, where y < T, which ever more increases the limiting
accuracy.

However, some remarks can be made for justification as well.
Namely:

(1) The study of to > t; is non-productive, since all observed eclipses
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Figure 3.3: Estimation of a shadow region.

will be periodic, and we can not verify in any way, whether we really ob-
serve a threefold (or fourfold, etc.) system, or this is only a semblance.
(2) During the orbital motion of a satellite the time of signal arrival to
the observation point changes smoothly (the real object — a satellite —
does not coincide with its visible image), which distorts the determina-
tion of a real orbital motion and quantity x.

(3) Since the light passes through the inhomogeneous medium (the atmo-
sphere, as well as the near-Earth space), the phenomena of scintillation
and dispersion can take place. In order to lower their negative effect,
the full (rather than partial) eclipses should be observed and, preferably,
from the Earth artificial satellites.

(4) Because only the projection of the orbital plane will be accessible for
us, we cannot, in the general case, estimate the value x of the section
of shadow (Fig. 3.3). The time of motion in a shadow will be different
depending on the direction to the observer (to the Earth). Hence, the
objects with symmetric orientation are required, and the accuracy of
determination of "arms” of the orbit projection and of the size of both
bodies imposes limitations on the (calculated) accuracy of determina-
tion of signals arrival times.

(5) We have already mentioned above, that the abstract speed of light
does not exist, but particular values ¢(w1[v]) and ¢(ws[—v]) will be ob-
served. Therefore, the accuracy of determination of frequencies (Aw/wy)
imposes limitations on the theoretically calculated accuracy (Ac/co)
and, accordingly, on (At/t).

The most important comment is as follows:
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(6) The light of some frequency wy is emitted, not by the object as a
whole moving at velocity v, but rather by the particles moving chaoti-
cally within the object with thermal velocities. Therefore, it is impossi-
ble to determine the delay of calculated time depending on the velocity
of the object as a whole by using any characteristic (in microscales) fre-
quencies (radiation lines). Only if the graph of satellite spectral intensity
I(w) possesses some particular characteristic form (for example, having
a maximum I,,,, at frequency wi), and if I(w) differs identifiable from
the graph of star spectral intensity (for example, in shape), can the ob-
servation of changes in spectral intensity I(w, t) at the variable frequency
w1 (t) prove or disprove the Ritz ballistic hypothesis.

As far as the author knows, no such detailed analysis of the astro-
nomical data was carried out. It should be further mentioned that the
Ritz hypothesis predicts for binary systems not only a phase modulation
of the signal received, but an amplitude one as well (as the result of the
varying speed of light propagation, in a fixed space point there occur a
pulsation of an intensity due to superposition of light which was emitted
at different time instants). As this takes place, the ralative intensity of
pulsation increases with the distance to the binary system. The fre-
quency of pulsations also increases (to some limits). Some authors [29]
believe that the ”existence” of quasars and pulsars is one of proofs of the
Ritz hypothesis. Really, the smallness of their pulsation period (some-
times less than one second) testifies to the compactness of these objects,
but the emitted radiant power (taking into account their remoteness)
testifies against the first assumption. And either we must thoroughly
test the Ritz hypothesis, or it remains to believe in modern fantasti-
cal (non-verifiable) versions. And complications with the processing of
radar observations of the Venus compel to meditate on the possibility
for the inertial properties of light to exist. However, the defence or
development of Ritz’s hypothesis is not a subject of this work.

The Sagnac experiment

The Sagnac experiment was sufficient proof of the inequality ¢ #
constant (and indirect evidence for the classic law of addition of ve-
locities). Recall that four mirrors (more exactly three mirrors B and
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Figure 3.4: The Sagnac experiment.

one plate H — see Fig. 3.4) were installed along the periphery of a disc
rotating at angular rate Q. A light beam was divided (by the plate H)
into two beams, and one beam traveled counterclockwise (in the direc-
tion of rotation) while the other traveled clockwise. An interference was
observed at meeting of these beams. The fringe shift (as a result of
the difference in times of propagation of light beams) had magnitude:
Az = 8Qr?/(cA). It is obvious that the non-inertial character of the
system rotating at €2 is of no concern: nobody saw a curved light beam
in vacuum; light travels between two reflections rectilinearly. Neverthe-
less, we consider the following mental experiment: Imagine that the disc
radius tends to infinity » — oo, but the value Qr = v remains constant.
Then we have 2 — 0. Therefore, the value of the acceleration Q?r tends
to zero. Let us choose a radius r such that the acceleration is much less
than any pre-specified value (the existing experimental accuracy, for ex-
ample). Nobody can distinguish this "near-inertial” system from a true
inertial system. If the number of equidistant mirrors is also increased
(N — o0), then the straight line (of light beams) between mirrors ap-
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proaches the disc circle. As a result the fringe shift can be expressed as
Az = aLv/c, where « is a constant for a given A and L is the circum-
ference. Because of the obvious symmetry of the experiment, the effect
is additive in L, and its value can be related to the unit length. A ”cu-
mulative” effect of acceleration can be made less than any pre-specified
value for a given straightline region. Thus, we have for the magnitude
of the fringe shift: Az ~ v/c (some variations in 2 produce appropriate
variations in v, since v = Qr is a finite value). Therefore, the time of
signal propagation linearly depends on the velocity of the motion of the
system, that is, ¢ # constant.

Say a good word for the ”poor ether”

Now we make a supplementary remark concerning the ether. Frankly
speaking, the inventing, apart from the ”absolute emptiness” (not pos-
sessing physical properties), of the other concepts of ”physical vacuum”-
type (possessing physical properties) is unfair with respect to many pre-
vious researchers (plagiarism), since for similar concepts there exists
already a special term — ”the ether”. Only for the ether the problem
was stated: to explain all experiments on a simple and clear model or
”to go out from the scene”. The further development of physics intro-
duced another practice (remember the dualism of light, the quantum
mechanics, etc.): the contradictory properties have become to be sim-
ply postulated as a fact without explanation and without a real visual
model. Let, for example, to be existing a two-component liquid model
for describing the contradictory properties of superfluid helium (the flow
without viscosity through a capillary and the presence of viscosity at ro-
tation). The reality is far from the model, but the model really works
(it is useful). And only the theory of ether was unfairly ruined by the
relativists. Though, in fact, for all ether models declared unreal by rel-
ativists there were analogies in the nature (but what can be greater
expected from the model?). For example, there is nothing surprising in
the fact that the speed of light can remain the same as the ether density
changes: the speed of sound in air for T' = constant does not depend
on the air density as well. There is nothing unnatural also in the fact
that the ether density can essentially (60000 times only) increase near
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the Earth surface as compared to the open space (the density of the at-
mosphere grows many orders of magnitude greater). The Stokes model
is a model without the atmosphere. The mathematical complications of
the model (the supposition on a vortex-free incompressible motion) are
pure at anything here: the real (nature describing) solution can occur
to be close to that found by Stokes (simply it is mathematically more
difficult to find the true stringent solution of nonlinear partial differen-
tial equations without simplifications). For the sake of justice we note
that rather well-developed concepts of ether are existing now [1,8].

Now we proceed to more specific issues and make brief comments
to some well-known experiments. The aberration in the empty space
without SRT was analyzed above from the viewpoint of both corpuscular
and wave theory. The result will be the same from the viewpoint of the
motionless ether theory as well. The full ether entrainment by a medium
is not clear in the case, if the medium density gradually decreases (for
example, in gases). By this reason nobody (except the relativists) has
seriously discussed the full ether-entrainment hypothesis. Even ether
were fully entrained by solid and liquid bodies, analysis could not be
simple. In this case it is necessary to develop a theory of a transition
layer between bodies and a theory of boundary ether layer for gases
depending on gas density (for example, we could not dealing with the
Earth’s orbital speed of 30 km/s as such in Michelson’s experiment).
However, physics chose the other way, and it was still Fresnel, who
introduced the coefficient indicating, that only partial entrainment of
ether can be supposed in the optically transparent media. It does not
virtually (to achieved accuracy) change the aberration in filling a tube
with water, which had been shown by Fresnel himself. (Note that if
the observation is non-vertical, it is necessary to take into account the
angle of refraction of beams in filling media, but, generally speaking, all
similar questions are ascribed not to the theory of aberration but to the
theory of refraction.) The only case, where it is lawful to discuss the
full ether entrainment hypothesis, is the case of optically opaque media
(metals). Maybe it was Hertz, who intuitively felt this situation, when
he refused from the very beginning to consider the optical phenomena
from the viewpoint of his electrodynamics (by this reason the application



3.2 CRITICISM OF RELATIVISTIC EXPERIMENTS 121

of his theory by relativists with discrediting purposes for dielectrics is
invalid).

Trouton and Noble’s experiment does not contradict Galileo’s princi-
ple of relativity for the empty space. Generally speaking, all experiments
with dielectrics do not contradict Galileo’s principle of relativity, since
the light (or the field) passes a part of its path in the emptiness be-
tween atoms and the other part of a path — when the light is absorbed
and re-emitted by atoms. For the theory of partially entrained ether
(if there is no metal screening) the Fresnel entrainment coefficient can
always be defined with the practical accuracy which is verified in both
the experiments of first and second orders (but frequently the precision
turns out small and really it must be introduced some "fitting” coef-
ficients). The Rowland experiment has actually proved that, from the
ether theory viewpoint, the ether is fully entrained by a metal, and from
the viewpoint of Galileo’s principle of relativity he proved the moving
charges equivalence to the current. Roentgen, Euchenwald and Wilson
have actually obtained in their experiments the Fresnel coefficient of
entrainment in dielectrics.

The Kennedy-Thorndike experiment

The only difference between Kennedy-Thorndike’s interferometer and
Michelson’s interferometer is the following: lengths of perpendicular
arms were made evidently different in Kennedy-Thorndike’s interfer-
ometer. However, for the interferometric pattern it is only important
the difference of paths of light rays with respect to the wavelength of
used light (part of the wavelength). Besides, an interferometer arms
(for example, Michelson’s interferometer) are always measured with an
accuracy which is less, than the wavelength of used light. Therefore,
contrary to the judgement of [38], the Kennedy-Thorndike experiment
does not principally differ in anything from the Michelson-Morley ex-
periment. As a result, all remarks to the Michelson-Morley experiment,
which are indicated previously, will be remained common for both these
experiments.

If one proceeds from the experiment tasks (on detecting the effect of
the interferometer system motion on the speed of light), then author’s
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estimate of v < 15 km/s is more adequate, than that stated in the
textbooks, though it is incorrect too (see below). The great stability
in temperature, beginning with some limit, does not matter, because at
any T = constant (T # 0) always exist temperature fluctuations and
oscillations of a crystal lattice of the base. Of most importance is the
fact, that various speeds of light ¢(w) (the only possible distinction — see
above) have not been compared for various frequencies w, which would
be impossible to be done in a similar experiment. Besides, for the empty
space all classical considerations for inertial systems remain valid; that
is, Galileo’s principle of relativity [48] is met in this case. The general
notion about metal screening for the ether model is applicable to this
experiment as well. Thus, all listed experiments have no relation even
to detecting the motion of the Earth.

The Ivese-Stilwell experiment

Now we shall pass to the Ivese-Stilwell experiment. Note that Ivese him-
self was a SRT opponent and explained the experiment from the ether
theory viewpoint (which means that such an interpretation is also pos-
sible). Generally, it is characteristic of SRT to ”put” everything into a
personal "pile” (probably, in order to look more solid) or to ”tie up”
SRT with all theories (even not completely verified), pretending that
if SRT ”sinks”, then ”all science will also sink”. Generally speaking,
unlike the elementary theory of the Doppler effect, determination of a
frequency dependence in some arbitrary configuration is a prerogative
of experiments (and an implication of an additional hypothesis for time
here is rather doubtful). Actually, the Ivese-Stilwell experiments, even
in the ideal case (with neglecting real features of a process) would de-
termine not the transversal Doppler effect, but the Doppler effect for
two directions close to 0° and 180°, i.e. the effects close to longitudinal
ones. These experiments are indirect, since the value of a relativis-
tic correction is a calculated quantity (which is compared, in addition,
from various regions, which results in the additional asymmetry). The
experiments [22] have shown essential systematic deviations from the
relativistic expression (up to 604+10%). Therefore, the effect can be
determined not so much by the Doppler expression, as by the feature
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of reactions in beams. In addition to mentioning the other alternative
experimental data [22,120], we shall give some criticism of considered
experiments. Relativists describe the experiment in such a manner, as
if the transversal Doppler effect is perceived from one point of an in-
stallation at some certain time instant (the time of passage through the
middle perpendicular). Actually, the perceived signal is an integral sum
from various regions of radiation for various time, and these regions are,
in addition, not perpendicular to the motion (where, for example, the
aberration has gone?). That is, the studied effect represents some ” com-
posite mean value” between two longitudinal Doppler effects. Besides,
the theory (and the formulas) in SRT are presented for plane-parallel
waves, but in fact we have point-like sources, i.e. the spherical waves
at these distances. We write lengths of sides in a triangle: 1) the first
side describes a way of the signal along the axis Y from the source to
the origin of the reference system O, where the receiver was situated
at the moment of emission of the signal: Yy = V;4t; 2) the second side
describes a passed way of the receiver along the axis X from the moment
of emission to the moment of the receipt of the signal: X7 = vt’; 3) the
third side (diagonal) describes a way of the signal from the source to the
point of the receipt: Vst Then, from the relation of sides in a triangle
it can be found the change of a time delay as compared to the case at
rest: ¢ =t/,/1 —v2/ V;,ZZ s In reality, we obtain the transversal Doppler
effect for spherical waves which also exists both for light (Vs = ¢) and
in acoustics (Vsig = Vsouna) as well! As a result, for the real source the
displacement into the red area will be observed (a greater time of action
of such a displaced line), and the effect should depend on the distance to
the observation point. And who could prove that the classical Doppler
effect for plane-parallel waves must be applicable for light? This effect
possesses the classical form in the case of pure wave motion only, you
know. But if light is not entirely a wave, other expressions could be ob-
tained, including the relativistic ones [60]. Thus, the given experiment
can not be unconditionally attributed to the experiments confirming the
relativistic time slowdown in SRT.

Some relativists [38,107] distinguish three key experiments (by
Michelson, Kennedy-Thorndike and Ivese-Stilwell) which should unam-
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biguously result in the Lorentz transformations (a basis for SRT). We
see, however, that all these three experiments are not evidential. SRT
“hangs in the emptiness” even from the experimental point of view.

Additional remarks

We shall begin with some general remarks. For the sake of justice it is
necessary to note, that the principle of relativity has never been verified
to a maximum experimental accuracy even for the mechanical phenom-
ena. If we believe in the absence of all-penetrating ether, then similar
properties can be attributed to the gravitational field. How the observer
on the Earth wouldn’t be moving (in the rectilinear uniform motion or
in circular motion over the Earth surface), the gravity force will change
in magnitude or in direction, which can be detected from the comparison
of quantitative regularities in the experiments. Therefore, the declared
hypothetical experiments could be performed only in the absence of grav-
itation or in the case of strictly symmetrical distribution of the whole
Universe relative to the observation point. But in the presence of moving
bodies such a strict ”compensation” of gravitation could take place at a
single point only. In all real cases one can observe the absolute changes
of the state (velocity, acceleration, etc.) relative to the point of space the
investigated object passes through at the given instant. Besides, it can
be admitted that the rigorous notion of inertial systems must be broad-
ened in an experimental sight and extended to ”near-inertial systems”,
i.e. to the systems which cannot be distinguished from rigorously in-
ertial systems within the existing accuracy throughout the experiment.
Otherwise this notion would be lost for practical applications and would
be found useless for physics. For example, it is clear that all "relativis-
tic” experiments were made indiscriminately on the non-inertial Earth
(its non-inertiality can be easily proved by the Foucault pendulum); and
if we should approach in the absolute rigorous manner, the explanation
of these experiments by the relativity principle of SRT cannot be even
taken into consideration (unlimited rigor gives up for lost any section of
physics).

Make some more general comment. The erroneousness of the relativ-
ity theory is in no way related with the presence or absence of all effects
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the SRT tries to describe and speculate on this (as well as the refusal
of crystal spheres does not abolish the really observed planet motion).
Two questions must clearly be separated: 1) whether there exists some
phenomenon as such or not? and 2) whether some theory, which ascribes
an explanation of this phenomenon to "own” achievements, is valid or
not? By the "reasons”, which are claimed in SRT, no extraordinary
effects can simply exist (the combination of statements and conclusions
of the SRT is mutually exclusive, that is logically contradictory). If,
nevertheless, some effect is still observed, then it is necessary to search
for another real reason (explanation, interpretation) for it. Each the-
ory contains a series of ”if”’s, which should be verified experimentally.
For example, whether the running of some processes in the object can
change, when its velocity really (!) changes? It can, in principle. For
example, the first 7if” is as follows: the ether exists; the second ”if” is
as follows: some process depends on the velocity relative to this ether.
But in this case the relative velocity of two observation systems will
be pure at anything. So, if the first and second system are moving to
opposite sides at the same velocity v relative to the ether, then similar
processes in these systems will proceed similarly. If, however, the third
system moves to the same side as the first one, but at velocity 3v rel-
ative to the ether, then, in spite of the same relative velocity 2v, the
processes in the third and first systems will differ. In the given case the
principle of relativity itself (and, the more so as, SRT) is violated. Such
a situation is also possible, in principle, but should be verified in the
course of experiments only (it is yet be made by nobody with a required
accuracy).

N

One more remark concerning the experimental results. The scatter-
ing of data in each of experiments on measuring the speed of light is
high, as a rule. And the small tolerances declared in SRT are obtained
only after some certain statistical processing (that is, after fitting under
desirable results). This has already resulted in discomfiture: the most
probable value of the speed of light, declared by relativists, had been
twice changed with obvious escaping the limits of declared tolerances
(see [25]).

Note that the light dispersion was discovered long ago in the open
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space [5]. The dispersion of ¢(w) in vacuum was suggested in paper
[49] (this hypothesis will be considered in Appendixes). The example
can be mentioned, where the radiation lines have appeared in 2 months
after detecting the X-ray flash [13], which can also have relation to light
dispersion in vacuum.

The classical law of addition of velocities has relation to the trans-
lational motion of bodies only. If, however, there exists also the oscil-
lational motion, then, generally, no definite words can be said about
the total velocity (even for non-relativistic velocities). For example, the
velocity of hammer impact against a tuning fork has no relation to the
velocity of propagating waves. Consider one more example. Let a long
rod be moving over the surface of water perpendicular to its length at
velocity vy, and the point-like source excites the waves in front of a rod.
Then these waves will pass some part of the path in water, which rests
relative to the rod, at velocity vy, and another part of a path — in water,
which rests relative to the shore. As a result, the wave velocity will lie
between vy + v; and vy (and will be, generally speaking, a function of
the distance to a source). The next example. The local speed of sound
relative to the airplane in airplane’s saloon with holes will depend on
the velocity of a steady airflow inside airplane’s saloon (some analog of
Fresnel’s entrainment coefficient).

Rather strange is a typical "increase of accuracy” at statistical data
processing in SRT. This means that the data are artificially selected and
those dependencies are analyzed, which certainly meet the given theory.
First, the most probable values of various physical quantities can be
completely unbound causally with each other even in separate acts of
interaction (recall the distinction between the true value and the mean,
most probable or effective value in a particular process of measurement).
Second, for essentially nonlinear expressions from the equality of mean
(or effective) values it is rather difficult to extract the declared relations
for true (instantaneous, or causally bound) quantities. Such an analysis
of the data (allegedly confirming SRT) is met nowhere (in this case the
theory of fluctuations must be used, you know). Third, the attention
should be paid to the following mathematical facts:

1) the statistical averaging of a periodic function with unknown period
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over the other (untrue; for example, if the atom re-emission does not
taken into account) period can give a zero result or a quantity lower
than true one;

2) the attempt to determine a periodic dependence by selecting an incor-
rectly guessed or shifted harmonics gives zero ([ cos(wt) cos(wit+a)dt =
0) or an underestimated quantity. Possibly, the incorrect statistical data
processing is just the reason, by which, in spite of considerable devia-
tions of each of separate measurements from a zero level, rather small
oscillations of quantities are obtained in some experiments (of Michelson
type) after statistical processing (recall Miller’s analysis in his experi-
ments [95]).

It is very ”fashionable” to investigate any phenomenon by means of
the fine Mossbauer effect. It is rather strange, however, to attribute the
temperature effect on the resonance frequency shift in the Pound-Rebka
experiments to SRT’s time slowdown effect — this is a clear speculation.
Though temperature variations influence, to a higher or lower extent,
all physical phenomena, but the SRT time bears no relation to an ob-
viously classical field of investigation. Otherwise, if we extrapolate the
global claim of relativists quite slightly into a close field — up to melting
of a specimen (where the effect itself vanishes), then — what should be
declared in this case: the time has stopped its running, the time became
singular, or some other delirium? Statistical analysis for the temperature
Pound-Rebka experiments is also rather doubtful. It is investigated the
influence of temperature and its variations on the frequency shift (but
what relation has this influence to some aging?). Recall that tempera-
ture characterizes the velocity dispersion inside a sample. But how this
effect could be attributed to the sample as a whole? Generally speaking,
it is rather strange to associate the Doppler effect with time course or
to choose some concrete frequency of a specific process as an indicator
of time course. Really, let be a system consisting of a great number of
atoms which are excited by help of light with a frequency w;. Let us
choose the frequency w; as an indicator of time course in this sample.
Returning to the basic state, atoms will radiate. Some part of atoms will
absorb this radiation; and multiple absorption can also take place. As a
result, other frequencies will additionally appear in the system. But, on
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these grounds, it is inept to believe that time is changed even for such
a given atoms; to say nothing of the fact, that it is absurd to ascribe a
”change in time course” to the sample as a whole and all the more to
attribute a something to all reference systems, to which can be mentally
associated this sample (just similar globalizations are used by SRT and
GRT).

The following methodological remark concerns the terminological
forgery, frequently committing by relativists (one of "methods” of the
self-affirmation by deception). So, terms with a value of ¢ in the de-
nominator (for example, v/c, etc.) came to be called "relativistic” ones,
though such the terms frequently appear in the classical case as well,
and, at the least, it is necessary to compare analytical expressions for
the analogical terms in the classical and relativistic cases. Such the sit-
uation of deception takes place in the case of radar observations of the
Venus: the rumour was set about an alleged new (?!) confirmation of
the SRT, though the pure classical formulae were used (see [118]).

GRT experiments

Though this Chapter 3 is not devoted to the general relativity theory
(GRT), nevertheless (because of the relativity theory unity declared by
relativists), for completeness of the picture we shall present some addi-
tional critical comments to the experiments. It is rather strange, that
in some cases the relativists declare the equivalence of description (of
Sagnac’s experiment, for example) both within the SRT framework, and
with using the non-inertial system within the GRT framework. In the
other cases, however, contrary to the declared equivalence of the grav-
itational field and the non-inertial nature of a system, the SRT gives
an inadequately low result (for example, for the Mercury perihelion dis-
placement).

The Hafele-Keating experiment was declared as confirming the GRT.
However, this conclusion was made with use of a little sampling (again
reduced). Other investigators, which had a free access to the primary
data, made quite the reverse conclusion. Besides, the Hafele-Keating
experiment was interpreted as the gravitation dependence of time (actu-
ally, the interpretation means change of the generator carrier frequency
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itself in the gravitational field). In such the case, however, it contradicts
the interpretation of the Pound-Rebka experiment, where the genera-
tor was considered to provide the same frequency at any altitude (and
some kind of these two experiments must be eliminated from the ” GRT
money-box”). It would be not bad for theorists to stop to reiterate
”what matter must to be”, "to extract a cotton wool from the ears” and
to listen those peoples whom were named (a modest and imperceptible
word) "observer” [134]: it would be interesting to know ”what IS to
be in reality”. Just these ”observers” participate in construction of ”the
preferential reference system” (USA: WGS-84, NAVSTAR GPS; Russia:
PZ-90, GLONASS), introduce corrections from the motion of the Earth
surface relative navigational satellites in spite of the SRT postulates etc..
Practical workers (land-surveyors, engineers, inventors, experimenters)
have no time to listen ”explanations after the event from theorists”, and
they are obliged to act as in the proverb ”about a baying dog and com-
ing steam-engine”. Thus, generators of the satellite systems NAVSTAR
GPS are tuned in the frequency 10.22999999545 MGz at the Earth in or-
der that the frequency would be increased to 10.23 MGz at the satellite
orbit in the strict agreement with the E6tvos effect well known before
the SRT, that is the long-term navigational experiments disprove the
isolated experiment with ”"flying airplanes”.

The gravitational displacement is treated in [33] from the energy
point of view, but where the time slowdown in the gravity field has
vanished in this case? The attempt to get rid of the relativistic ”dis-
cordance” was undertaken in [21]. However, the ”explanation” with the
help of an elevator model (the lift possesses zero initial velocity), given
in that paper, is completely groundless; therefore, the comparison of the
Pound-Rebka experiment with the Hafele-Keating experiment can not
be considered in favor of the gravitational change in the operation of
the watch (remember, in accordance with the GRT, the gravitational
field is locally ”excluded” inside a freely falling lift). The fact is that
all formulas in SRT and GRT are local. Actually, in the aforementioned
paper the relativists try “to create” mentally a unique object by means
of infinitely rapid signals. Whether the fact, that I set moving the re-
ceiver inside a laboratory now, can influence the photon that will be
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received from the Alpha-Centaur 4 years later? Certainly, it can not!
In fact, SRT also considers the signal (a photon and its influence) to
propagate at the speed of light (the prehistory of processes is included
in none formula). Therefore, we should not consider the elevator ve-
locity at the initial instant to be zero at ”"explaining” the Pound-Rebka
experiment. On the contrary, we should impart to a freely falling eleva-
tor such a velocity (it does not influence a remote photon), that at the
photon reception instant the ”instrument” (perceiving an atom) be at
the same place, as a real resting atom, and has a zero velocity too. It is
clear that the Doppler effect will be pure at anything in this case, since
it depends only on velocity, rather than on acceleration. Both atoms
will be at the completely equal position, and the only distinction will
lie in the fact that one of the atoms has a support from below, whereas
the second one — does not. But, in fact, if the support is removed
instantaneously, nothing can change (according to the Doppler effect).
However, for obtaining this final state the photons could be sent from
different ”depths”, i.e. the effect would be different for the same state
(place). Therefore, the observed effect represents the influence of just
changed properties of a photon itself, rather than of the receiving atom
position. It is just the photon, which becomes red (but not "the place
of reception becomes blue”), which can be quite probably described in
classical terms of the energy loss and changing a real frequency of a
photon (rather than changing of observed frequency). The GRT’s "ex-
planation” of this displacement in terms of ”bluing the energy levels of
an absorbing atom”, given in [21], is rather doubtful by the other rea-
sons as well. Since the question is here about an individual atom, the
given effect can not be a ”characteristic of the place” (GRT’s watch).
For example, the atoms of gas are always (except the collision instant)
in the free falling state, and no displacement at the given place would
be observed. In liquids and solid bodies the atoms are moving too (even
for T'— 0). Therefore, instead of distinct displacement of a line (this
effect is highly sensitive even to velocities of some cm/s), the complete
spreading of a line would be observed. But in any case not a ”uni-
versal gravitational GRT effect” is obtained [21], but the effect, which
depends on particular non-relativistic mechanisms participating in the
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Figure 3.5: Perpetuum mobile of GRT.

given process. It is easy to take refuge in resonance effects (the presence
of radiation lines), but if do we consider transitions to the continuous
spectrum? Where does the continuous spectrum know the path passed
by the photon from? And we must take into account that not each pho-
ton "falling” on an atom will be absorbed, but some photons always fly
past just the same place ”become blue” which waited for them. And if
is any medium absent at all? Let a photon leave the ”black hole”, for
example. It fly itself with the same energy, and places, which it flies by
on the way, "become more and more blue” all the time. A fine poetry!
The manipulation with mathematical symbols can not be considered as
the ”explanation” in physics. (For example, the masslessness condition
in the third "explanation” of [21] is nothing else, but a hypothesis). The
fact, that the Pound-Rebka experiment’s explanation is correct in the
energy terms exactly (the change of energy signifies the change of a pho-
ton frequency), is clear from following mental experiment (see Fig. 3.5).
Let an electron and positron be annihilated in the gravitational field g
underneath. Let the two obtained photons be reflected upwards. Let
now the birth of a pair of particles to take place again overhead. If the



132 CHAPTER 3. EXPERIMENTAL FOUNDATIONS OF TO

energy of photons did not change at their rising in the field of gravity
(recall a customary air on the Earth), then how could we without energy
consumption lift the particles in the field of gravity to a high altitude
(i.e. we have imparted them some additional potential energy)? Is it a
perpetuum mobile, really? The similar contradiction will be more pro-
nounced (and without using auxiliary reflections), if we use reaction of
the other type, with radiation of one gamma-quantum, below and the
appropriate reverse reaction above.

It seems rather strange that some relativists declare a possibility and
necessity of the experimental verification of an ”allegedly existing” space
curvature (for our sole Universe!): but relative what could this curvature
be measured? Experiments can note happening variations with physical
values only (the method of comparison with the standards).

Summarizing the criticism of the RT basis, the implication is that we
must return to the classical Newtonian notions of space and time. We
must also return to the classical additive vector law of velocity addition
for particles.

Once again on light speed

The notion of ”velocity” is clearly determined (remember police at way),
and only for "the secret agent 007 - light” there exist many ”passports”
(according to relativists): some ”"Great” constant (for ”a relativistic
oath”); coordinate velocity (in this case relativists cannot to hide the
necessity of ”blasphemous” term c+v in any way) — but what can be
"taken” from it; phase velocity (with it land-surveyors work [134], opti-
cians calculate microscopes and telescopes with it, astronomers calculate
refraction with it etc.); group velocity (which was ”with regret” intro-
duced by Rayleigh and which is almost not used by practical workers,
but which is often declared as ”true” by relativists, if it does ”acciden-
tally” not turn out negative, or more than the constant nominated by
them themselves). Sheer ”a card-sharping with three glasses at a railway
station building”: have guessed right or not?

Though the problem of light speed has been considered above, we
shall here formulate more clearly the law of velocity addition for a light
signal (for the corpuscular and wave models of light) in the example of
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one-dimensional motion. Let the axis be directed from the source to the
receiver. Let the source at distance L from the receiver to emit a light
beam having some frequency characteristic wg. Then two situations are
possible:

1) Irrespective of the nature of light, when the receiver moves at speed v
relative to the source, the signal reception rate (L/t) will be determined
by the geometrical sum ¢(wgy)—wv, and the frequency of received light will
be determined by the simplest classical Doppler law: w = wy(1 — v/c).
The question — what local velocity (all measurements are made inside
the receiver of the fixed configuration) will be recorded by the receiver —
is completely different: this quantity can depend on the nature of light
(a wave? a point particle? a particle with inner degrees of freedom?),
on the receiver design, on frequency w, etc.

2) When the signal source moves at speed v, the result depends on the
nature of light. If light represents a flux of particles, then we obtain
again the classical linear law of velocity addition: c(wp) + v. If light
represents a wave, we actually deal with the addition of translational
and oscillatory motions, and the theorist cannot write down the clw(v)]
dependence and the Doppler law in the explicit form. For the value
of velocity, we can find, in principle, the linkage with characteristics of
the "medium of propagation”. Recall, for example, that the speed of
sound in gases can be expressed in terms of the following quantities:
the molecular weight of the gas, temperature, adiabatic index. For rigid
bodies, the longitudinal and transverse speeds of sound are expressed in
terms of density, Young’s modulus and Poisson’s coefficient; for liquids
it is necessary to know some empirical factors. Omne of the possible
hypotheses on the propagation rate for light in vacuum will be presented
in Appendixes, where the light propagation process will be supposed to
be mainly influenced by virtual electron-positron pairs. As far as the
frequency is concerned, we find that it will be determined by the Doppler
law w = wp/(1 — v/c) within the limit of small oscillations only. In the
case of arbitrary distances, directions of motion, arbitrary fields, possible
presence of ether or of an inner structure of light (with additional degrees
of freedom) for different models of light, essentially all dependencies can
be complicated. Thus, in the general case, the determinations of the
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law of velocity addition, and the determination of light speed (again —
not local, inside the receiver, but in vacuum between the source and
receiver!) and the Doppler law, are the prerogative of experiment.

3.3 Conclusions to Chapter 3

Since physics by itself represents a principally experimental science and
the majority of textbooks begins just from an experimental ”substanti-
ation” of RT, then there existed the necessity (in spite of logical flaws of
RT) to analyze the relativistic interpretation of some experiments, show-
ing its error (we do not bear in mind that the experimental data are erro-
neous: the experimentalist is always right!). The given Chapter 3 above
analyzed the experiments for establishing SRT in detail from corpuscu-
lar and wave viewpoints for the empty space (with using of relativity
principle). It was shown that all these experiments could give nothing
except a ”zero result”, since the only possible light-speed dependence
¢(w) was not studied at all. Further, we analyzed those experiments
that seemingly confirm SRT, and presented a series of methodological
comments.

The Chapter 3 contained both the general comments on the experi-
mental substantiation of the relativity principle, on the theories of ether,
on statistical data processing and others, and the specific critical dis-
cussion of the aberration phenomenon, the Michelson-Morley, Kennedy-
Thorndike, Ivese-Stilwell and other experiments. The complete inade-
quacy of interpretations of these experiments within the SRT framework
was demonstrated here. Such GRT experiments, as the Hafele-Keating
and Pound-Rebka experiments, were discussed at the end of the present
Chapter 3, and error of their interpretation by GRT was shown. The
given Chapter 3 demonstrated a full experimental groundlessness of the
RT.



Chapter 4

Dynamics of the special
relativity theory

4.1 Introduction

In the previous Chapters we have proved the inconsistency of kinematic
concepts of SRT, the groundlessness of GRT, the invalidity of relativistic
interpretations of some key experiments (after this we could regard the
relativity theory as some mnemonic rule, but it is rather awkward and
unwise). Although this is quite enough in order to seek interpretations
of observed phenomena other than relativistic ones, nevertheless, the
present Chapter 4 supplements to the aforementioned systematic criti-
cism of the relativity theory. The fact is, that all textbooks (beginning
with school ones) incite in favour of so-called progress which is based on
achievements of modern science. The relativity theory is boosted as one
of its foundations, and for some reason atomic bombs and accelerators
are mentioned in this case. However, even this situation is not unclouded
(though theorists fanatically believe that their written ”flourishs” bear
a direct relation to the Reality): no one accelerator reachs the rated
capacity on ”ideal” theoretical calculations. Phenomenological formulae
and "fitting” parameters and factors are used in the majority of cases for
practical courses and engineering calculations. The main purpose of this
Chapter 4 is to demonstrate that even in a seemingly unique practical
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SRT section, namely, in the relativistic dynamics, there exist numerous
questions, compelling one to doubt in the validity of relativistic ideas
and in interpreting their results.

It is well known a philosophical statement (legibly applicable to
SRT): "we can see that thing in the experiment we want to see there”.
Such an attitude is prepared and the situation is aggravated by the the-
orists, who are "stewed in their own juice” and ready to see in every
experiment only confirmation to their tricks with mathematical symbols
(although the author belongs to theorists as well). The existing un-
certainties of the theory (carefully masked in SRT) allow the theorists
to vary interpretation of experiments within considerable limits. And,
afterwards, the incompleteness of experiments is masked ”in a proper
manner” by statistical ”adjustment” of the data (data ”truncation” un-
der the desirable result).

In deriving the equations of motion of an electric charge and the
field equations in theoretical physics’ courses an attempt is made to
cause an illusion of an ”unequivocal idyll”. But in such a case the
Maxwell equations would be the equations of any fields, and all forces
would be of Lorentz type and would have the form of Coulomb’s law in
a static case. Such an alternative of the general relativity theory (GRT)
can be discussed (with some supplementation and modifications) for
the gravitational field. However, the situation is different in the general
case: for example, the nuclear forces are not proportional to R~2. There
exist many counterexamples of various fields and forces. Therefore, the
theoretical physics (including the SRT approach) cannot determine all
existing phenomena proceeding from their own principles only. This is
an exclusive prerogative of the experiment. (Besides, the experimenter
should be principally prepared to the fact that any theory can occur to
be inaccurate or even wrong).

Also surprising is the apologetic advertising of SRT. For example, the
pathos’s assertion of [40], that ”the relationship between the mass and
energy underlies the entire nuclear power engineering” is groundless both
in the historical and in the practical respect. This relationship bears no
relation either to discovery of elementary particles and radioactivity, or
to studying the spontaneous and forced decaying of uranium nuclei, or
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to determining the stability of nuclei, or to finding possible channels of
nuclear reactions and possibility of practical choice between them, or to
the isotope separation technology, or to practical utilization of released
energy, etc. Thus, this relationship bears no relation to any key stage in
development of nuclear power engineering. And (as paradoxical it may
seem) this relationship bears no relation even to determining the released
energy in any particular well-known reaction. This is because all things
have historically happened just in the opposite order: at first, some
reaction has been found, which was detected from the energy release
exactly. And then the calculational functions — the combinations from
mathematical symbols — can be derived by various methods. As a rule,
it is technically impossible to determine the mass variation in a nuclear
reaction directly. Even if one uses doubtful theoretical interpretations,
the attempt to determine the mass variation will occur to be a rather
rough and costly pleasure. Thus, the relationship between the mass and
energy plays, in the practical respect, a part of scholar mathematical
exercises for reverse substitutions, since desirable results can always be
”derived” from the calculated data, which were tabulated post factum.

4.2 Notions of relativistic dynamics

Now we shall proceed to a more complicated problem of dynamical con-
cepts of SRT. It would seemed that only in the relativistic kinematics
there are no direct experimental comparisons of physical quantities (only
doubtful interpretations) for two systems moving relative to each other;
but in the relativistic dynamics everything is in order (according to rel-
ativists’ logic — the accelerators are operating, in fact!). Let us try to
clear up the dynamical concepts, even because the relativistic dynamics,
under modern interpretation of SRT apologists, rests upon a completely
untrue relativistic kinematics.

We begin with general notes. A boundless spreading of the idea of
relativity of all quantities in SRT is completely groundless. Really, let
the two bodies be at distance r apart of each other while having relative
velocity v. Then the result of interaction of these bodies at instant ¢+ dt
will not be determined by mentioned characteristics, but will depend on
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the prehistory of motion. Since the effect spreads at finite velocity, the
first body at instant ¢; will be influenced not by the real second body
(at instant ¢1) with its coordinates and velocity, but by some its ”image”
from a preceding point of the trajectory, from which the effect had time
to come before instant ¢;. Thus, any physical quantity (the force, for in-
stance) can not depend on the relative velocity at the same instant only.
The only exception is the frontal collision, at which r = 0. Therefore, it
is necessary either to apply more complicated equations instead of the
local differential equations (i.e. to take into account the prehistory), or
to refuse from the idea of relativity of all quantities. Even the notion of
the "relative velocity at the given time instant” itself becomes indefinite,
because any real effect will be determined by characteristics at preced-
ing instants. And, you see, SRT does not "know” the absolute velocity
organically (it "knows”only the relative one). This fact has already re-
sulted in the discomfiture. For example, Einstein has actually believed
the stellar aberration to depend on the relative velocity of the Earth
and a star (see [41], v.1). However, the experiment shows the stellar
aberration to be dependent on the Earth velocity only, but the velocity
of a star has no effect at all. In spite of vast scattering of velocities of
stars, the aberration on the Earth is found to be the same for all stars.
Where has the relative velocity gone in such a case? Actually, even this
fact disproves the original concept of SRT. A similar disproof of SRT is
obtained in the problem on a coil in the magnetic field: the motion of a
coil induces the current in it immediately, whereas the motion of a mag-
net (according to the finiteness of the rate of interactions) — only after
some time. There is no symmetry of the problem, and the dependence
on the relative velocity only is obviously insufficient.

The concept of mass

Now we proceed to more specific dynamical concepts. We begin with
the concept of "mass”. In order to introduce correctly the new physical
concept of the "mass of a moving body” into SRT), it is necessary, first, to
determine the procedure of measuring similar moving masses indepen-
dently of any theory. (A similar procedure in GRT relates to the "mass
of a body in the gravitational field”: the distinction of the gravitation
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mass from inert one, as contrary to its own postulate). And this pro-
cedure should be namely the measurement, rather than re-calculation,
for example, via the postulated formula for energy or momentum again.
Otherwise the theory will try to ”retain itself by the hair”. A similar
measurement procedure does not exist for SRT.

The physical concept of "mass” has no direct relation to all those
formulas (it is mathematics), which can include letter ”m”. For the ba-
sis concept of mass there exists the only clear — standard definition. It
determines the mass just at the state of rest (for example, the condi-
tions also exist for the standard of length — the temperature ones). And
there is no need to ”invent a bicycle”. In the motion the mass is simply
not defined, though letter m can enter quite diverse formulas contain-
ing v,a, etc. These are different things! Therefore, the definition of
an elementary concept of mass in terms of more complicatedly defined
concepts of energy and momentum (depending on the theory, interpre-
tation, state of a system, etc.) is a physical nonsense (though, possibly,
it is correct mathematically). In such a manner one can "reach” an ab-
surd and define a simple notion of velocity as v = pc?/E. Note that
any experiment, including measurement one, should be extremely clear
defined with respect to all conditions of its performing. And, generally
speaking, the ”explanations” and ”definitions” of theoretical physics (for
example, in SRT) often represent by themselves a drop-out from physi-
cal understanding and a science-like masking of the essence of quantities
behind (often correct) mathematical transformations.

The notion of the center of masses

Even such a simple notion as ”"the center of masses of a system” be-
comes ambiguous in SRT in considering the mutual motion of system’s
components. So, in [33] the ”"paradox of a center of masses” is con-
sidered: in the reference frame of a rocket two identical cannon balls
are fired off simultaneously inside a tube, and the ends of a tube are
tightly closed immediately by plugs A and B (Fig. 4.1). In the classical
physics no contradictions arise in this case: the center of masses in any
frame of reference will always coincide with the center of the tube. It
can be determined by various methods, namely: by weighing and direct
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Figure 4.1: The center of mass of a tube with cannon balls.

calculation (the mass and distances are invariant in the classics), as a
center of zero momentum, as a center of a baryon number (the number
of nucleons in nuclei), as a center of gravitational attraction. The notion
of the center of baryon number was declared "non-productive” in [33],
since the world line of this center occurs to be irrelevant to the SRT laws
(that is, it simply contradicts them!). The gravitation is organically not
included into SRT, so that one should transfer to GRT, but the book
[33] declares the coincidence of the center of gravitational attraction with
the middle of a tube in the laboratory coordinate system (but in this
case "the center of zero momentum” is studied). However, immediately
after the first collision with a plug (non-simultaneous in the laboratory
system) it becomes necessary to refuse from the universality of SRT and
to recall about a specific compensation mechanism (for ”saving” SRT)
— on the acoustic waves in a tube and on the energy (mass) transfer by
them. These waves, coming from tube’s ends, then suppress each other.
But in such a case one should have to postulate various velocities of
acoustic waves in various systems for two opposite directions. And if we
will change the material of a tube and the geometrical characteristics of
the experiment? And if the tube is absent at all and only the plugs of
very great mass are present, and the sensitivity of local gravitation mea-
surements will allow for determining the motion of cannon balls? And
what should be done with the compensation mechanism in the cases
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listed above?

If in the given problem we shall determine the mass from the mo-
mentum transfer on plugs A and B or on barriers parallel to them (the
”longitudinal” mass), then we obtain some single world line of the cen-
ter of masses. If, however, the mass will be determined from the pres-
sure on the tube bottom (from the gravitation; from the electrical force
for charged cannon balls or from the magnetic force for cannon balls-
magnets, etc.), then for this ("transversal”) mass the other world lines
will exist. Generally speaking, in SRT all these world lines will be differ-
ent. Some of them have to be postulated as senseless (non-productive for
SRT), in some cases it would be necessary to transfer to particular mech-
anisms ”explaining” the contradiction, and in other cases the change of
objective characteristics should be postulated. For example, let the plug
to be retained on a massive tube with the force slightly greater, than
that required for a plug to be torn-off by a cannon ball (with ”relativis-
tic” mass) in rocket’s frame of reference. Then in the laboratory frame
of reference one of cannon balls (with a greater ”relativistic” mass in this
case) will beat the plug out. So, is the observer behind this plug alive
or dead? Or, again, for ”saving” SRT it is necessary to postulate that
the plug-retaining limit in SRT is not an objective characteristic (but
depends on the frame of reference)? And if at tube’s ends there will be
the "traps” at the bottom, in order that in rocket’s frame of reference
the ("transversal relativistic”) mass be slightly insufficient for a cannon
ball to be fallen down there. Then, again, in the laboratory frame of
reference one of cannon balls (with a greater "relativistic” mass) will fall
down. So, shall we postulate again the change of the threshold strength
for ”saving” SRT? Note that it would be necessary to postulate different
threshold characteristics: both the longitudinal and transversal (gener-
ally, tensor) ones. Whether the SRT price is not too great — the price of
postulating a loss of the majority of objective characteristics? Whether
the number of problems, questions and contradictions is not too great
in SRT ”at the empty place” — where in the classical physics everything
would be elementary simple? And, you see, SRT can not refuse from
the concept of the center of masses, since the Einsteinian derivation of
the E = moc? equivalence for the ”rest mass” is based on this particular
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Forces in SRT

SRT gives nothing useful in the kinematics and for dynamical concepts
as well. It occurs that all this huge number of additional complications
arises only because of the fact, that the electromagnetic Lorentz force
too ”complicatedly” depends on the velocity (and on acceleration as
well, if we will try to reduce its effect to the classical Newtonian sec-
ond law)?! We will make a light lyrical digression. On what values can
forces be dependent (and, from a conceptual point of view, in what a
matter does the distinction of Newton’s approach from the Aristotelian
one lie)? An interaction of bodies leads to a change of the bodies’ state.
It is necessary to choose an ”indicator” of this change. Aristotel be-
lieved the rest as the basis state, and he chose to observe the velocity of
body’s motion, as an indicator, i.e. v = f(¢,r) (Aristotel connected the
value of f(¢,r) with a force, provoking motion). The choice v = f(¢,r)
is quite sufficient, if we will be satisfied with contemplation. However,
if we would try to construct the dynamics of motion, so, after mental
Galilean experiment, it became clear that the Aristotelian concept of the
force was not conformed to the Reality. Though, strictly speaking, this
conclusion is tied to the faith of relativists of ”the first wave” - Galilean
followers - in existence of empty space (Galilei by itself considered iso-
lated identical systems only and, by contrast to his ”pseudo-followers”,
he not disseminated his principle to mutually penetrating reference sys-
tems). If ether exists, the Aristotelian rest is locally tied to the ether,
which has no necessity to be ”uniformly immovable” as a whole at all,
but can participate in complex vortical movements. For example, there
exists the theory of vortical dynamics of the solar systems, and a force
is only required to maintain motion, which is differ from equilibrium
one. However, the analysis of vortical dynamics is not included in the
book plan, and so, we will use the statements generally accepted in the
present state. The Newtonian choice for the description of bodies’ in-
teraction is different - an ”indicator” of change of body’s state is chosen
its acceleration. Factually, the Newton second law presents a definition
of the notion of ”a force”, and, from a standpoint of functional depen-
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dence, the force coincides with the acceleration within a dimensional
factor (mass). Ideally, this way of a motion description (in the habitual
form) must be written as ma = F(¢,r,v). However, the problem of find-
ing the explicit expression for such the ”ideal” forces F(t,r,v) is not yet
solved for the case of arbitrary configurations and motions of a body, a
force source and a medium, for example, based on expressions for stat-
ical forces. Nature does not easily unravel its secrets for us: instead of
the ideal expression for the force, we are obliged to use an expression
that we found F(¢t,r,v) = Fy(¢,r,v,...). Thus, generally speaking, the
real forces should be determined from the experiment. The following
forces are known:

F = constant, F = F(t), F=F(r), F=F(t,r,v), F = F(d’r/dt®)
and so on in quite various combinations. From the generalized expression
F=F(t,r,r,...,d°c/dt,...)

it is seen that any derivative, including the second one, is not distin-
guished by anything, and only the experiment can determine the va-
rieties of forces realized in the nature (recall, for example, the formula
with an acceleration dependent force offered by Weber long before SRT).
Here we are interested in the fact that the relativistic equation of motion
with the Lorentz force F(¢,r,) can be written as the classical second
Newton’s law with the force F(¢,r,#, ). Though, if one believes in the
relativistic expression for forces, then, as an alternative, it can be in-
troduced transformations for components of the force, longitudinal and
perpendicular to body’s velocity (but it does not worth to introduce
mythical longitudinal and transverse masses); or we can just write the
classical second Newton law F = ma and the relationship of new force F
and the static force Fo: F = /1 — v2/c2[Fg — v(vFg)/c?]. One should
not also exaggerate the possibilities of the methods for obtaining ex-
pressions from the Lagrangian, since this function itself is determined
to an accuracy of some expansion terms and can not determinate the
principles.

Completely unclear methodically looks in SRT the transformation
of forces at transition from one frame of reference to another. Let us
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Figure 4.2: Parallel flying charges.

consider, for example, two identical in absolute value charges +e and
—e being at distance r apart of each other (Fig. 4.2). In the frame of
reference bound with resting charges there exists the electric force F' =
e? /r? acting between the charges. Look now at the same charges from
the system moving at velocity v/ perpendicular to the line connecting
the charges (in this system the charges are flying parallel to each other).
According to SRT [17,32], now between the charges acts the force

F' = Ge?/r?, where G = /1 —v%/c2.

To what physical quantity should be related the transformation factor
G? The charge is invariant in SRT. Distance r, which is perpendicular
to the motion, does not change as well. So, do the forces really lose their
physical causes in SRT? Note one more strange thing: if the velocity of a
observer v’ has a component along the line which connects the charges,
the force acting on the charges has a component which is perpendicular
to this line (i.e. the picture of motion will be essentially changed).
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Completely groundless is Einstein’s statement, that uncharged bod-
ies must behave under an effect of forces in exactly the same manner as
charged ones: all forces must be transformed identically. Still Poincare
wrote that we can not arbitrarily ”disconnect” some force from one body
and arbitrarily ”connect” it to the other body. If some force (for exam-
ple, electrical) acts on some (charged) bodies and does not act at all on
the other (uncharged) bodies, then, all the more, is not obvious that ve-
locity dependencies should be identical in transformations of all forces.
This is one more hypothesis not confirmed by anything even within the
SRT framework. Probably, the transformation of forces has relation to
only one particular case — the Lorentz force. And even in this case there
are some nuances here. For example, at transition to a moving system
the magnetic force magnitude can become zero. These facts represent
the manifestations of conventional character of separating a single force
into electrical and magnetic forces, don’t they? In such a case, why the
attention should be concentrated on the transformation of convention-
ally separated electrical and magnetic fields (and forces)?

Generally speaking, the idea that the same force can be different for
different systems of observation is the flat nonsense for all experimental
physics. Really, the way of writing arabic cipher on a dynamometer
is independent on observer motion, i.e. readings of the dynamometer
(fixing the force) will not be changed with observer motions. Any force
acts between the ”source” of this force and the concrete ”object” of the
applied force, and motion of some ”strange eyes” has no relation at all
(i.e. force can depends on the source properties, object properties, and
their mutual motion).

Energy and momentum in SRT

We begin with a comment concerning the units of measurement. The
expression for the momentum and energy in terms of a mass can not
give anything useful, since these quantities are not interchangeable, the
number of joint operations with them (as well as combinations) is limited
and, all the same, it is necessary to monitor them as various physical
quantities. Whether is it worth to introduce confusion into well-agreed
units of dimensions?
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Whether the SRT approach to the relativistic dynamics is a unique
one? Not at alll In the classical physics the separation of energy into
kinetic and potential ones can be rather conventional. For example, in
the statistical physics at description of motion in non-inertial rotating
systems the potential energy includes, in fact, the mean kinetic (!) en-
ergy of motion of a system: from v, = {0p is generated Ep,; = m€2p? /2.
There exists another educative example from the hydrodynamics, where
the apparent (”effective”) mass concept is introduced for describing the
motion of a body through a medium. The true mass did not obviously
change in this case. In exactly the same manner, in the relativistic me-
chanics a new ”velocity” addition to the acceleration can be associated
with the potential energy of a body. In this case the kinetic energy of a
body can be retained invariable, and the classical Newtonian equations
can be considered, but with other, ”effective” force and constant mass
mo.

Contrary to the SRT assertions on the importance and necessity of
introducing the 4-dimensional vectors, even for three interacting parti-
cles the expressions

E=3"m0c0, P =3 mOviy) where 40 = 1

\/1—v2/c?

do not constitute the 4-dimensional vectors and are not conserved. The
introduction of the potential energy of interaction of particles also causes
some difficulties. Is SRT a theory of two bodies, really? Where is the
declared generality (universality) of the theory? Similar difficulties arise
in constructing the Lagrangian and Hamiltonian functions for systems
of interacting particles.

A limiting transition to the classical energy is contradictory too.
Above we have considered the condition of such a transition: ¢ — oo.
But in such a case not only the energy of rest, but any other energy
will be F = oo in SRT. Not consistent is also the expression for the
relativistic momentum in the form of [26]: P = mdr/dr, since dr relates
to the motionless frame of reference, and dr (the intrinsic time) relates
to the moving system (i.e. to a body).

The limiting transition to low velocities also raises a series of ques-
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tions. All formulas should pass to the Newtonian form where the rate of
transmission of interactions is supposed to be infinite (for example, the
Lagrangian function, the action, the energy, the Hamiltonian function,
etc.). We see, however, that this is not the fact [17]: the four-velocity
transfers into a set of four numbers (1,0,0,0) and does not mean any-
thing, the same is true for the four-acceleration; the interval S — oo,
and quantity dS depends on the order of limiting transition; the four-
force components tend to a zero, etc. This clearly indicates, that all
aforementioned quantities cannot have independent physical sense.

The Maxwell equations

The following brief comment concerns the Maxwell equations (their con-
ventional present form). Recall that they were obtained by generaliza-
tion of experimental facts (phenomenologically) at low velocities (by
analogy with the hydrodynamics). Therefore, it should not be expected
that these equations were guessed in the final form. Maxwell’s equations
(or the wave equation) define the phase velocity, whereas the theory of
relativity ”pretends” to the maximum signal velocity (a group velocity).
Actually, since some specific light is used always, the quantity ¢ must
be marked off some index: instead of ¢ we can write the parametric de-
pendence c¢(w), and the wave equation will then be the equation for the
Fourier-harmonics. Since modern apologists of relativism abandoned the
visualization and the principal necessity of medium’s models for the light
propagation, the way of generalization of Maxwell’'s equation becomes
not uniquely defined even for the ”absolute emptiness” in the case of
non-monochromatic light, not to mention the passage to real nonlinear
madia (including properties of ”intermolecular emptiness”, mechanisms
of absorption and the light reradiation by moleculs etc.). From pure
mathematical considerations and without physical principles, such gen-
eralizations can be introduced as much as you desire, and all of them
are equal in rights. The requirement that these equations be invariant
with respect to transformations of coordinates and time is rather vac-
illating, since if only the measured effects of these fields correspond to
the values really observed in the experiment, then the fields and equa-
tions for them can be introduced in many ways. So, for instance, it
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was shown in [81] that there exist non-local transformations of fields
which retain the Maxwell equations with invariable time. It was shown
in [14] that non-linear and non-local transformations can be introduced,
so that for some particular transformations of fields, the field equations
are invariant with respect to the Galilean transformations.

Let us demonstrate the methodological contradiction of generally-
accepted transformations for the fields. Let there be two infinite non-
charged parallel wires. Let the electrons in both wires move in the same
direction at constant speed relative to a positively charged frame (i.e.
we have equal current densities j). Then for the classical case, in the
expression for the field the quantity jdV = en(vy —v_)dV is an in-
variant, i.e. the field H| and the effect of this field do not depend on
the velocity of the system. But for the relativistic consideration (since
E = 0) we have H; = H{/\/1 —v2/c?, i.e. this field depends on the
speed of motion of the observer. However, the following two cases are
obviously equivalent:

(1) the system with velocity vyps = 0, i.e. the observer is resting relative
to the frame, and the electrons are moving at velocity v, and

(2) the system is moving at velocity vy,s = v, i.e. the observer is resting
relative to the electrons, and the frame (with positive ions) is moving
in the opposite direction at velocity v (the same current). But the rela-
tivistic formula gives for these cases different values of H, (and effects
of fields), which is absurd. Besides, the SRT description of transitions
from an inertial system to another ones becomes fully inconsistent for
the three-dimensional case with non-neutral currents (with beams of
charged particles, for example).

Now we shall analyze the ”principal” question on the invariance of
the Maxwell equations, which is widely advertised in SRT. The invari-
ance of the Maxwell equations with respect to the Lorentz transfor-
mations implies nothing for the other phenomena. First, the Maxwell
equations are the equations for fields in the empty space. In such a
space we can cut off a half of a segment and increase it as much as
twice — then we obtain the same segment. Therefore, in the empty
mathematical space one can make use of any frames of references, of
self-consistent geometries and conversion factors. All these operations
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can be determined by the convenience of mathematical description only.
However, we can not simply cut-through a living organism and increase
it twice under a microscope — the organism will be dead. The presence
of real physical bodies and fields in the space specifies natural reference
points ("bench-marks”), characteristic scales and interrelations between
the objects. All this determines the distinctions of a real physical space
from the empty mathematical space. Second, the property of some inter-
actions to propagate in vacuum at the speed of light does not determine
the rate of interactions’ propagation in a medium. In spite of a drastic
role of electromagnetic interactions, the disturbances in media propa-
gate at the speed of sound. From one vacuum-related constant c it is
impossible to determine (for our ”electromagnetic” world) the speeds
of sound and light in gases, liquids and solid bodies. It is not clear,
how the anisotropy of real solid bodies could arise in the isotropic space.
All these and many other properties escape the limits of applicability of
the Maxwell equations in the emptiness (the SRT, contrary, prescribes
”cloning properties of emptiness” on all properties of material bodies and
mediums). Therefore, the fitting of the properties of the entire world
under the invariance of the Maxwell equations in emptiness is too exces-
sive claim of SRT. Third, the partition of a single (in its effect) field into
electrical and magnetic parts is rather conventional and, to a consider-
able extent, arbitrary. Hence, the invariance of these, artificially singled
out parts can not have crucial significance. The presence of p, €, u coeffi-
cients (which depend on coordinates, time, properties of light, etc.) for
the Maxwell equations in a medium makes these equations non-invariant
relative to the Lorentz transformations (or is it necessary to cancel the
objectivity of characteristics of media again?).

Additional remarks

In the classical physics all concepts have a clearly definite sense, and they
should not be replaced with ersatzes. Let the relativists be inventing
other names to their new concepts (or, more correctly to combinations
of symbols). The relativistic definition of coordinates of the center of
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Figure 4.3: Center of inertia and equilibrium.

inertia [17]:
> Er
R =
S FE

has no physical sense, since in SRT the center of inertia of the same
system of moving particles occurs to be different in various frames of
reference. Therefore, it does not fulfill its functional designation of the
center of equilibrium. Let we have a massive planar box, in which the
massive balls are moving. Let in the classical case the center of inertia
of the whole system (in the course of motion and collisions of balls)
be always coinciding with the center of a box. Then in the classical
case we can balance it (for example, in the Earth’s field of gravity or in
some other field) on a support of small cross section (Fig. 4.3), and the
equilibrium will be kept. In SRT, on the opposite, if we only shall look at
this system from a rapidly moving relativistic missile, then the center of
inertia can appear to be not above a support, and the equilibrium will be
violated. A remarkable objectivity of SRT: in order that the equilibrium
of plasma in a controlled thermonuclear fusion not be disturbed, we ask
the relativistic missiles not to fly and not to ”spy” upon the experiment.

The relativistic bond of the mass and energy actually reflects no
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principal thing. Indeed, the classical expression for kinetic energy
E = mv?/2 and the relativistic expression F = mc?((1—v%/c?)"1/2 1)
do not differ in any (qualitatively) significant thing. Both these quanti-
ties are calculated quantities. The attempt to measure these quantities
(that is, the calibration of an instrument) depends on interpretation of
the theory, since these quantities can not be determined from the com-
parison with a measurement standard. Since the relativistic expression
of energy E = mc?/y/1 —v?/c? includes, except the mass, the other
quantities, then for any possible interrelations the mass and energy will
remain different (nonequivalent, independent) quantities. Even for the
so-called ”energy of rest” E = mc? the question can not be about mutual
transformations of mass and energy. The fact is, that at annihilation
(the only ”candidate” for a similar process) the photons are generated,
for which the "mass of motion” is postulated in SRT according to the
same formula. Therefore, in this case the question is simply about mu-
tual transformations of particles too. To say nothing of the fact, that the
”energy of rest” is only the hypothesis of SRT, because this theory leads
again to the same indeterminate constant, as in the classical physics.

We call attention to a non-invariance of the formula E = mc? in

framework of SRT: mass is invariant, light speed is also invariant. How-
ever, energy represents by itself a four-vector. If the kinetic energy of
molecules, which move with different velocities v;, is included in the full
energy of a body, then these velocities will be added up in different man-
ner with the velocity of the body as a whole in other moving system.
As the result, the relationship will be violated and in new system this
formula will be simple some relativistic definition for some ”letter E”.

SRT tries to fight, from principal grounds, ”against the windmills”:
for example, against the notion of absolute rigid body. In the classi-
cal physics, however, nobody assigns a literal sense in the abstraction of
absolutely rigid body. It is obvious for everybody, that there are no abso-
lutely rigid bodies even at absolutely non-relativistic velocities (we shall
mention the role of accelerations, or, more correctly, of forces, in this
issue by remembering usual collisions of cars on roads). Simply, in de-
scribing some motions the influence of strains is negligible or unessential
for the phenomenon under study, and then, only for the sake of sim-
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plifying mathematical derivations, the absolutely rigid body abstraction
is applied. SRT principally tries to consider elementary particles to be
points [17] and immediately encounters another principal problem — the
singularity of some quantities.

Now we shall directly pass to remarks on relativistic dynamics (the
theory of collisions and laws of motion of charged particles).

4.3 Criticism of the conventional interpretation
of relativistic dynamics

As a preliminary, to avoid a series of misunderstandings some comments
should be made in respect to relativistic mechanics. First, confirmation
within experimental accuracy for the laws of motion (the observable net
results) cannot be considered as justification of all the methods used to
obtain these results. In a scientific theory net results as well as starting
principles and intermediate methods must all themselves be true as such!
Second, arguing SRT’s basic notions of space and time to be erroneous
in no way implies a return to classical mechanics with static forces for
the description of real particle motions. These two theories are not in-
terrelated in any way. Classical mechanics is a model theory; it assumes
bodies to be absolutely solid, impact of two material points (actually
— two absolutely solid elastic spheres, whose radii tend to zero in the
limit) to be absolutely elastic; kinetic energy and momentum to be fully
”concentrated” in the motion of a body as a whole, and the exchange of
energy and momentum to occur instantaneously. Neither classical me-
chanics nor relativity theory investigates the processes inside colliding
particles; the only additional question about the rate of transmission of
interactions appears at high velocities (about accounting finiteness of
this rate).

Of course, taking account of a finite time for propagation and trans-
mission of interactions results in a change of the observed motion of
particles. An additional dependence of quantities on velocity appears;
for example, in an effective mass (more precisely for the effective force).
This can be understood qualitatively from the following elementary me-
chanical model: Consider just one-dimensional motion; let a source emit
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continuously and uniformly similar particles flying at some constant
speed v; along the straight line. At any place of the straight line, a
sample body put to rest will undergo action of a constant pressure force
(from bombarding particles). If we now put a sample body moving away
from the source at some velocity v, then the number of particles reach-
ing this body per time unit will decrease. This can be interpreted as a
decrease of the effective force, or increase of the effective mass. In the
limit, v — v the effective mass of the body being accelerated under the
effect of particles tends to infinity (more correctly to say, the effective
force tends to zero).

Certainly, it is impossible to deduce quantitative dependences from
this classical mechanistic model, because the collisions themselves can-
not be considered as absolutely elastic and instantaneous. Recall only
that there exists the classical Lorentz model (a deformable sphere),
which describes the dynamics of an electron (m and my). The clas-
sical equation of motion for particles can also be obtained considering
non-locality or non-linearity [14,15,81]. Relativistic effects can be also
obtained with assuming change of the effective charge. The aim of this
book does not include the analysis of all possible methods of develop-
ment of relativistic mechanics, or the choice between these methods.

Now we shall directly proceed to the relativistic dynamics. SRT is
completely inconsistent in considering accelerations and the dynamics
of particles in general. The Lorentz transformations (from which the
entire SRT issues) cannot impose any limitations on accelerations of
bodies (as well as on studying accelerated systems). However, in such
a case some SRT mismatches with the experiment would become too
noticeable. As a result, SRT artificially declares that the study of accel-
erated (non-inertial) systems is a prerogative of GRT. But the successive
application of this declaration would remain from SRT only the Lorentz
transformations themselves and the velocity addition law (that is, a part
of kinematics). To rise the ”significance” of the theory, at first, in SRT
the 4-acceleration is calculated formally mathematically, and then the
relativistic dynamic equations are formally ”derived”. But what about
the transformation of forces? In this case, contrary to SRT’s own decla-
ration, it is necessary to transform one accelerated particle (for v # 0)
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into ”"another” accelerated particle (for v = 0). The transformation of
electromagnetic fields also contradicts the declared self-limitations, since
the fields, introduced in a conventional manner, reflect nothing but the
action of electromagnetic forces (the force approach). It would seem
that the declaring of equivalence of SRT and GRT approaches could rise
the "significance” of the theory. However, in some problems the appli-
cation of SRT and GRT leads to different quantitative results. These
mismatches result in the necessity of sacrificing any of the relativistic
theories (or, more correctly, both of them).

On ”confirmation” of the SRT conservation laws

Not so unambiguous, as the relativists believe, are SRT confirmations by
the nuclear physics and elementary particle physics. Note that one equa-
tion (equality) can check no more than one dependence between physical
quantities (remember Poincare). Here, all physical quantities appeared
in this equation should be defined a priory independently, otherwise it
will be not a law, but a postulative definition of some unmeasured quan-
tity. Whether the relativistic conservation laws are confirmed? The
properties of a new particle are often simply postulated; for example,
in formation or participation of neutral particles they are always postu-
lated. May be it is that particular reason, why so many particles ” arose”
(to cover a dress of the ”bare king”)? Consider now in detail the response
from the book [33] analyzed with the purpose of demonstrating the SRT
”possibilities”:

H?(rapid) + H?(resting) — H' + H?.

Even for such a ”demonstration” response (here, seemingly, all values
must be measured, and all balances must be agreed), it occurs that:

1) it is impossible to measure kinetic energies of all participating parti-
cles; therefore, the energy conservation law was not verified;

2) in the full energy-momentum balance participate several SRT equa-
tions, which have not be (a priori) verified yet (as a result, the quantities
to be verified become simply postulated);

3) in the momenta balance expression the momenta have to be artifi-
cially separated in directions, and there is no warranty that separated
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particles belong to the same act of interaction (and that they are still
not different in the place and time of formation);

4) there are also no tolerances for particles’ dispersion angles, which
makes doubtful the relative accuracy of 2 - 1076 indicated in the book
(so, even the deuteron energy was measured to the relative accuracy of
103 only!);

5) the process of any collision itself, for large particles’ dispersion angles
especially, represents the accelerated motion of charged particles. There-
fore, according to the modern views some radiation should always be
observed. However, except the case of direct recording gamma-quanta,
the accounting of the energy and momentum of arising field is not en-
countered anywhere. Thus, the balance in the conservation laws is not
verified. Simply, such a value is assigned (postulated) to the quantities
not measured independently, that no contradictions with SRT would
arise. And SRT tries to prolong this continuous chain of postulations
up to infinity.

Some relativistic solutions and corollaries

Consider now a paradox of transformation of forces. Let we have two
charges e; and ey of opposite sign, which are at rest and separated by
two parallel planes being at distance L apart of each other (see Fig. 4.4).
Owing to attraction to each other, the charges are at a minimum dis-
tance L from one another. (They are at the state of neutral equilibrium
with respect to a system of planes.) We shall draw a mark on a plane
under each charge, or we shall place the observers nearby. Now we shall
observe this system of charges from a relativistic missile moving at ve-
locity v. Let 6 be the angle between vectors v and L. Determining the
electromagnetic forces, acting between these charges in missile’s frame of
reference [17], we shall be interested in tangential components of forces,
i.e. in the components of forces along the planes. The force influencing
charge ej is

erea(1 — v?/c?)(v?/c?) sin @ cos 6
L2(1 — v?sin? §/c2)3/2

F, = £0. (4.1)
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Figure 4.4: Paradox of transformation of forces.

Therefore, the charges will be displaced from their initial position. Let
the balls be having huge charges, L be small (L — 0), and v be large
(v — ¢). Let the observers to retain the balls with very thin threads.
Whether they will be torn? The answer depends on the system of obser-
vation. So, who of the observers will be right? Thus, we have another
inconsistency of SRT.

Let us consider now some particular problems. Methodically para-
doxical is the description of motion of charged e particle of mass mg in
the constant uniform electric field E, = E (see [34]). Really, in the clas-
sical physics the trajectory for v, = vg is parabola x = eEy?/(2movd),
and in SRT it is the chain line

But for large y values the relativistic trajectory is close to an exponential
curve, i.e. it is steeper, than parabola. But what in this case we should
do with the idea on increasing the inertia (mass) of a body with the
velocity? Even if we suppose that, despite a slightly greater steepness,
the particle is slower moving over the trajectory, then due to which
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Figure 4.5: To the derivation of the formula E = mc?.

forces it has been slowed down over axis y? You see, force F,, = 0, and
it will not appear in SRT as well: Fé = 0. And the initial velocity value
vy = vp can be non-relativistic (and will remain the same).

Strange is the energy balance for a relativistic missile [33]:

m cosh 6 + My cosh(df) = M.

At high ejection rate (f = tanh(v/c)) for finite values of initial M7 and
final My masses the following condition (for SRT consistency) should be
fulfilled: the mass of a separate ejection m — 0. However, this quantity
is determined by technological design of the rocket only: there are no
principal limitations.

One of derivations of Einstein’s relation 2 = mc~ is insufficiently sub-
stantiated. The process of absorption of two symmetrical light pulses
by a body in this derivation is considered from the viewpoint of two
observers moving relative to each other. The first observer is resting
relative to a body and the second one is moving perpendicular to the
light (Fig. 4.5). It occurs in SRT that the light should "know” before-
hand about observer’s motion at velocity v exactly, and the momentum
should be received in such a manner, that in this second system the
velocity of a body be not changed, and only its mass could change. But

2
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in such a case what shall we do with Lebedev’s experiments (and to the
present conventional concepts) on light pressure, where at momentum
transmission by light it was the observed velocity of a body, which has
changed? And what will happen to the momentum, if we shall have
absolutely absorbing rough (skewed) surfaces? It is also unclear from
presented drawings, whether we are dealing with real transversal light
(the model, which now is conventional, including in the SRT as well) or
with some mystical longitudinal-transversal light (for "saving” SRT).
Rather strange in the modern version of the SRT is the difference in
the cumulative radiation mass as a dependence on system’s momentum:

\/(E1 + E9)2 (P +Py)?
m = — )
ct c?

(4.2)

And if we shall change the momentum (direction) of separate photons
by mirrors? In this case we shall determine the center of gravitation
of a system. Where will it be localized also what will be the structure
of the field closely to it? Will this center be skipping, disappearing
and appearing, really? Let us make use of presented SRT formula (4.2)
for determining the mass of cumulative radiation of two photons, fly-
ing apart of each other at arbitrary angle, and consider the radiation
diverging from the same center (see Fig. 4.6). Then, depending on the
in-pair grouping of photons, we can obtain different cumulative mass of
the whole system (whether will it be necessary to introduce artificially
the negative masses for ”explaining” all possible variations of a mass?).
And in GRT it is necessary to take into account the radiation birth pre-
history for determining the localization of its center of gravitation and,
besides, to take into account the whole unknown space-time structure
of the electromagnetic field for correct description of quite different a
phenomenon — the gravitation. Infinitely complicated procedure, really!

Spin and the Thomas precession

The relativists permanently emphasize that the Newtonian mechanics
does not describe anything as compared to SRT. For example, in the
book [33] the so-called Thomas precession is considered (which repre-
sents the effect of turning a rod in SRT as the manifestation of the
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4

6

Figure 4.6: An indefinite mass of the photon combination.

"relativity of simultaneity”). It is also alleged in this book that in the
Newtonian mechanics the gyroscope always keeps its attitude. However,
as known from the quantum mechanics, the electron spin moment is al-
ways directed either along, or against the direction of orbital moment.
That is, in the given case it is perpendicular to the orbital plane (and
to the electron velocity!). And in this generally-accepted case both the
Newtonian mechanics and SRT conserve the gyroscope direction per-
pendicular to the orbital plane. Therefore, the varying spin directions,
shown in the book [33], do not meet the reality (Fig. 4.7). If, never-
theless, we suppose the electron spin attitude to be slant and recall,
that we have not simply a gyroscope (a rotating ball), but a charged
particle that possesses magnetic moment, then in the magnetic field of
a charged nucleon under an effect of forces the electron spin precession
will be observed, which can be described in the classical manner (as far
as it is possible to be done for microscopic world’s objects). For classical
description of the given phenomenon (without SRT interpretations) it
is necessary to know all atomic parameters, including the attitudes of
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Figure 4.7: The Thomas precession in SRT.
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spins and moments. Moreover, in the classical case, even if the electron
spin attitude is perpendicular to the orbit, the precession is possible,
if the nucleon moment is not perpendicular to the orbit (the nucleon
can precess too). A concordance of all motions, including all orbits,
all precessions, displacements of all perihelions, takes place in any real
many-body problem always.

The use of the particles’ spin concept is intrinsically inconsistent in
SRT. The fact is, that at collisions the particles move relative to each
other and, in addition, change their motion. And in a moving system
the angular momentum (both orbital, and the spin) must, according to
SRT, differ from the same quantity in a resting system. And how can
the spin remain to be invariant and participate in rigorous numerical
equalities (conservation laws)?

Besides, the Thomas precession as a kinematic effect of SRT is in-
trinsically contradictory (see Chapter 1), since this rotation process is
beyond the scope of SRT inertial systems (of rectilinear uniform motion).

Once again on mass

The mass conservation law, as an independent law, is confirmed by a
vast amount of the experimental data. The elementary particles either
do not change at all (but change their kinetic energy and the energy of
their concordant electromagnetic field), or completely transform into the
other particles. The photon is also a particle, which can be characterized
by the velocity and frequency or by the wavelength. Simply, no arbitrary
mass transformation into energy does exist.

Still remain in SRT the questions for particles with a zero rest mass.
First, from relativistic expressions for energy and momentum in no way
follows a rigorous transition to the case of v = ¢,mg = 0. How, for
example, can arise a continuum of every possible frequencies w in such
a transition? Second, where do the gravitation energy (field) and the
bending of space disappear (and where is their center of localization
positioned at annihilation), if we have a linear chain of sequentially
annihilating and born pairs, or in the case, where from mgy # 0 we obtain,
by means of reflections, my = 07 The problem of photon’s rest mass is
senseless, generally speaking. In the modern interpretation, the photon
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- as a definite particle - is characterized by some definite frequency w. At
rest (w = 0) the photon would even be not a different particle; simply,
it would cease to exist. Therefore, there is no concept of photon’s rest
mass (as well as the concept of photon’s rest energy, etc.). On the other
hand, for a real photon it is quite possible to determine not only the
energy and momentum, but the mass as well. In the textbook [26] the
conclusion was drawn quite incorrectly, that the particles with zero rest
mass can not exist in the classical physics, since for m = 0 any force
must allegedly cause infinite acceleration. First, not any force can act
on a photon with m = 0. For example, when the gravitation force acts,
a zero mass is correctly ”canceled” and the acceleration remains finite.
Second, both the classical mechanics and SRT do not impose principal
limitations on the value of acceleration. This allows one, for example,
to consider the collisions of particles and the reflection of light to be
instantaneous processes. Third, why the SRT choice is better, when
under an effect of force, according to relativists’ logic, the acceleration
for light remains to be zero? If we appeal to intuition, then the infinite
photon mass is obtained in SRT.

The field (possibly, not only electromagnetic?), as a material medium
capable of transferring energy and possessing a momentum, can possess
a mass as well (such a concept is inner consistent, but an experiment only
can give an answer - whether this possibility is realized or not). Hence,
for the classical physics it is also not surprising at all, that some field is
capable to transfer the mass. In such a case the field must participate in
the classical mass conservation law, and then the mass will be conserved
in any reactions. The field must also participate in the momentum and
energy conservation laws, and then one can not change the classical
part of these conservation laws, which relates to particles. Therefore,
in the classical physics it is also not surprising at all, that the excited
atom can weigh greater than unexcited one, or the body with a greater
energy can possess greater mass (by the way, it is impossible to verify
this fact with the modern measurement precision). This additional mass
is concentrated in the field, which causes particles to oscillate, to move
over forceless trajectories or to kick from a particle-retaining wall. If we
suppose the particles and the process of their collision itself to possess
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a purely electromagnetic nature, then in vacuum it is possible to use
the relativistic expressions for the momentum-energy, but only from the
viewpoint of unambiguous interrelations between quantities. However,
one should remember here, that in this case the energy and momentum
characterize the given collision process only, because they are written
down, actually, with implicit allowance for the energy and momentum
of the field (without explicit accounting and separating).

The theory of collisions and the conservation laws in SRT

Very frequently in SRT, for ”simplifying” the description of collisions,
the technique of transition to any ”conveniently moving” frame of refer-
ence is used. Such a procedure, however, has no physical grounds, and
the principle of relativity for closed identical systems is for nothing here
at all. If the relativistic experiments are carried out on artificial beams
of particles, then the sources (accelerators) and recording instruments
are bound to the Earth, and accelerators and instruments will not fly,
together with a moving observer, from our mental imagination only. If
some process in Wilson’s chamber is investigated, then the tracks of
particles are bound to a medium (that is, to Wilson’s chamber), rather
than to a flying observer. For example, in the classical physics the an-
gle between the tracks of particles will not change due to motion of an
observer. At the same time, the angle between the velocities of par-
ticles, which leave mentioned tracks, can depend on observer’s motion
velocity. In the relativistic physics the angles between trajectories and
between velocities of particles depend, also according to various laws, on
observer’s motion velocity. Therefore, such a seemingly probable from
SRT viewpoint transition to a new frame of reference can essentially
distort the interpretation of a solution. That is, any process should
be considered in the frame of reference of a real observer (or recording
instrument) only.

One more distortion of reality is the consideration of the process of
collision of two particles (being principally point-like in SRT) as a planar
motion. In fact, to fit to an ideal problem of two points, a measuring de-
vice cannot simultaneously fly with each pair of particles and differently
rotate even in studies of statistical characteristics of point particles: the
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Figure 4.8: Nonplanar motion of two particles.

position of the device is fixed. Besides, point-like particles should be
considered as a limiting case of particles having real finite size (other-
wise no frontal collisions would be observed, it would be impossible to
consider collisions of atoms and molecules, the protons would not have
structure, etc.). And in the present case the collision of particles is prin-
cipally three-dimensional (the probability of planar motion is zero). Let,
for example, two identical balls (1 and 2) to approach each other before
collision over straight lines crossing in space (the minimum distance be-
tween skew straight lines is smaller than the ball diameter). Even from
the very beginning of the experiment we cannot draw the plane through
these specified straight lines. Nevertheless, we shall take the middle of
a minimum distance between crossing straight lines (the trajectories be-
fore collision) and draw through it intersecting straight lines parallel to
the given trajectories. Now, only one plane a passes through intersecting
straight lines (Fig. 4.8). The centers of balls move parallel to this plane
before collision: the first ball’s center moves slightly above the plane and
the second ball’s center — slightly below this plane. After collision the
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Figure 4.9: Three-dimensionality of collision of two particles.

balls will fly over other crossing straight (skew) lines. And, again, it is
impossible to draw the plane through these skew straight lines. Again,
we shall perform a similar procedure with parallel transition of straight
lines, on which the lines of motion lie after collision, before intersecting
at the middle. We shall draw through intersecting straight lines the
plane (3 (the centers of balls will again move on different sides from this
plane). However, ”the plane before collision” does not coincide with
”the plane after collision”, but intersects it at some angle.

Second method: let us draw one plane 7 through the trajectory
of motion of the first particle (intersecting straight lines of its motion
before and after collision), and the second plane ¢ — through a similar
trajectory of motion of the second particle. However, these planes are
also intersected at some angle (Fig. 4.9).

So, what follows from three-dimensionality of motion? First. Not
all relations turn out linear ones. For example, the distance between
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bodies occurs some nonlinear function of time even for the rectilinear
uniform motion of the bodies along skew lines. Second. We shall write
the classical laws of conservation of momentum (in projections) and of
energy:

Vig + Vo = Uiy + Vb (4.3)
vy + vy = V), + 0, (4.4)
Vi v, = v, + v, (4.5)
Dol k) = YLV +VE). (46)
i=1,2 i=1,2
We see from (4.3-4.6), that for

six unknown quantities (v{,,v},,v],,v9,,vy,,V5,) there are four equa-
tions only. Thus, there should remain two indefinite parameters in the
solution. If we suppose the motion to be planar (i.e. exclude equation
(4.5)), then for remaining four unknowns we shall have three equations.
Therefore, in comparing SRT results with the classical physics the sub-
stitution of solutions is accomplished, and there remains only one in-
definite parameter (the scattering angle is usually considered to be the
latter one). Such a substitution results in improper interpretation of the
experimental data, especially when the missed quantities are restored.
For example, the book [33] demonstrates two tracks of fly-away of parti-
cles of identical mass and charge (more correctly, of identical e/m ratio)
with dispersion angle lower than 90°, and the conclusion on the classical
mechanics invalidity is drawn from this demonstration. Let us write the
expression for angle o between the trajectories of dispersed particles:
S Y T
VO + 03, + ) (03, + v, + v3)

Choose axis Z so, that it will be v1, = vo, = 0. Now we express variable
v}, from equation (4.3), variable v}, — from equation (4.4), variable v},
— from equation (4.5), and from equation (4.6) we shall express quantity
v’gz (in this case the condition v'%z > 0 restricts the region of possible
values of all variables). Substitute all aforementioned quantities into
equation (4.7). As a result, we obtain the two-parametric dependence
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on vj, and véy, which is not written here because of its awkwardness.
Using graphical programs, we can be convinced that for the given values
of V14, U1y, Vag, V2y We obtain some surface similar to the inner part of a
cylinder; that is, quantity cos a varies within wide limits. For example,
it can easily be verified that the values

Vig = Oa 1, Viy = 0) 17 U2z = Oa 7, Voy = 07 77 /Uix = 0’ 6,

véx =0,2; viy =0,4; véy =0,4; —véz = v'lz =4/0,14

satisfy all classical conservation laws (4.3-4.6). For these values we ob-
tain cosa = 0.29554, that is, o = 72.8°. Note: if the velocities are
assumed to be expressed in terms of the speed of light, then a lower
velocity is quite real for the motion of internal electrons in atoms be-
ginning with z > 60. And, generally, nobody saw electrons in atoms
being at rest! The angle of 90° is unambiguously obtained in the clas-
sical physics at collision with a particle being at rest in the coordinate
system of a recorder (but only where such a particle can be found?).
However, the observed fly-away angle of 90° does not result at all in an
unambiguous opposite assertion, that one of particles had been at rest
(the mathematical probability of such an event is infinitesimal). Thus,
the reverse problem of restoring the missed data is not an unambigu-
ous procedure either in the classical, or in the relativistic physics (there
exists an infinite number of various self-consistent solutions).

For more rigorous verification of conservation laws in collisions (in-
dependent of any theory) it is necessary to study collisions of particles
in vacuum for narrow monoenergetic beams of known particles for the
given collision angles. In this case the complete study of the collision
process should include the check of the energy balance of particles (for
each scattering angle in space), the testing the balance of momenta of
particles, the testing the balance of the total number of particles in
beams before and after collision (the probability of scattering), the con-
trol of the balance of arising radiation in energies and directions. There
are two more questions (two more uncertainties), which are not usually
emphasized, namely: does the scattering depend on a mutual orienta-
tion of spins of colliding particles? And do these spins change during the
collision? In the classical physics the answer to these questions is ”yes”
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(but in the quantitative respect it strongly depends on the ”structure”
of balls).

The author did not meet any complete analysis of any collision pro-
cess in SRT with respect to all issues set forth above. This does not
imply, however, an unambiguous conclusion on invalidity (within the
limits of experimental errors) of usually utilized relativistic conservation
laws in any collision process (though this can quite occur to be the fact
for many separate cases). The author only asserts that there are no even
separate examples of absolute confirmation of relativistic collision laws
(to say nothing of the global confirmation).

From a principally rigorous position, the application of relativistic
conservation laws to the collision process in the elementary particle
physics is rather doubtful. Whether these laws can retain their form
irrespective of the charge of colliding particles, collision angles and dis-
persion angles? You see, the charged particles undergo acceleration dur-
ing the collision. Therefore, according to the modern concepts (to the
SRT as well) some radiation (field) should always be observed. Is it nec-
essary, really, to behave as the students having peeped at the answer to
the problem: if the instrument has recorded a y-quantum (”has seized
our hand”), then it should be clearly taken into account "with a clever
air”. And should one trust in validity of SRT formulas "with a clever
air” in remaining cases as well? So, where is the ”predictive force” of
SRT? Actually, the conservation laws should be explicitly supplemented
by the terms, which take into account the energy and momentum of the
field.

Generally speaking, the only case, where the discussion of relativistic
conservation laws at ”collisions” is lawful, is the interaction of particles
with the forces of electromagnetic nature (the Lorentz force). For re-
maining cases the fulfillment of relativistic conservation laws is an un-
verified hypothesis (the light spheres of SRT bear no relation to the
forces of non-electromagnetic nature). However, in the case of electro-
magnetic interactions no SRT ideas are required for deriving relativistic
conservation laws as well. It is known that the equations of motion with
the initial conditions completely determine all characteristics of motion,
including the integrals of motion. Such an integral of motion can be the
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energy (but not always!). It follows from the equation of motion, that

dP
—=F = vdP =Far. (4.8)

Introduce the definition of the potential energy

U= —/ Fdr.
To

Knowing the form of the momentum (this is a quantity appeared in the
experimental equation of motion (4.8); for example, in the classical case
P = mv and in the relativistic case P = mv/y/1 —v2/c?), one can
obtain the energy conservation law from dE = vdP — Fdr: classical
U +mw?/2 = constant, or relativistic U +mc?/y/1 — v2/c? = constant,
respectively. Under the condition of equality forces of action and coun-
teraction (the third Newton’s law, the hypothesis of central forces)
we have: Fi9 = —F3;. Then from the equation of motion (4.8) we
can obtain the momentum conservation law (this is again a quan-
tity appeared in the experimental equation of motion (4.8)): from
dPl/dt = F12, sz/dt = F21 we obtain

d(Pl + Pg)
dt

However, in the presence of magnetic forces F12 # —F91, and the rela-
tivistic law of conservation of momentum of particles can be violated in
the general case. Since the majority of particles, even many electrically
neutral ones, have magnetic moment (i.e. they represent not ”ideal point
charges of the SRT”, but charged magnetic rotators of finite size), the
application of the relativistic momentum conservation law in the nuclear
physics and elementary particle physics without explicit considering the
field momentum is completely illegitimate. Therefore, we again arrive
at the necessity of explicit considering the momentum (and, hence, the
energy) of the field at collisions. (Possibly, this will help to regulate
the nuclear physics and elementary particle physics and to decrease the
number of particles-ghosts?)

The account taken of the radiation reaction force also results in vi-
olation of energy and momentum conservation laws declared in SRT.

=0, = Pi1+Py=constant.
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Figure 4.10: Paradox of a lever.

Should we refuse from accounting this force in the process of collision of
particles? But this force just should be most significant in this process
(there are great fields, owing to rapprochement of high-energy particles,
and great variable accelerations).

The angular momentum in SRT

The non-conservation of generally-accepted expressions for relativistic
energy and momentum at collisions of particles results, in the general
case, in the non-conservation of the angular momentum in SRT as well.
However, the relativistic expression of the angular momentum can be
easily discredited for much simpler examples [8]. Let us recall, for ex-
ample, the paradox of a lever. Let two forces, equal in magnitude,
Fy = F, = F, to act on two identical arms [y = [ = [, disposed at angle
/2 (Fig. 4.10). The total moment of forces equals zero. The structure
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remains motionless. In the classical physics the result does not depend
at all on the frame of reference, and, hence, it is not necessary to in-
vent any new physical concepts, processes, phenomena or mathematical
derivations.

Different is the situation in SRT. If somebody will only look at this
system from a missile moving at velocity v along one of arms, then the
total moment will occur to be nonzero. Owing to contraction of lengths
and transformation of forces we have: Mgy, = Flv? / 2 # 0. The lever
must begin to rotate. It would seem that such an inconsistency should
entail refusal from SRT and returning to the classical physics, that pro-
vides an obvious and true result. However, the relativists (following
Laue and Sommerfeld) have gone another way [34]. ”For the sake” of
pseudo-science it was necessary to sacrifice something. Since the com-
mon sense is less significant for relativists, than SRT, it was necessary
for them to invent the missing pseudo-moment. Now, if you simply
rest upon something (on the wall, for instance) or use a lever, then you
should store some additional clothes: ”something” (the energy) will be-
gin to flow through you, and this quantity can occur huge! Besides, the
fluxes (of sweat, probably?) can occur to be different simultaneously, if
somebody ”spies” upon you from different moving missiles. If you keep
both levers with your hands with identical force, then the energy from
one hand merely flows away to an axis and ”settles” somewhere. Do not
worry, however! This ”something” can not be measured in any way, but
this is just not necessary for relativists: this is not engaging in physics,
you see! Simply, the literal expressions should be met with an obvious
(from the common sense viewpoint) result. Thus, instead of one princi-
pally undetectable relativistic effect (otherwise the inconsistency would
be detected) we would obtain two principally undetectable relativistic
effects exactly balancing each other. Similar tricks have an effect on
many people (the letters just converge!), in spite of the fact that ”the
dry remainder” of all similar ”inventions” is a priory obvious classical
result.
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The Compton effect

There are also some questions to the Compton effect theory and, in par-
ticular, to the interpretation of two key facts of the experimental curve:
1) the dissipation on free electrons being at rest; 2) the declaration of
the presence of highly (?) bound electrons with the energy greater than
1 Mev (?!). For the first fact one should make the following comment.
First, at real temperatures the possibility for an electron (even free)
to have zero velocity is zero, and it is necessary to consider the arbi-
trary motion of electrons (the real distribution). In particular, the peak
should be related to the most probable, rather to zero, velocity (and for
an atom — to the velocity of fixed electrons in the atom, which is rather
great). Second, it would be interesting to confirm the effect on electron
beams in all three quantities independently (the full balance): in an-
gles, energies and in a number of particles. For the second fact we note
that with declared high energies it would be strange not to draw out
any (even internal) electron. Probably, the Compton effect (as well as
Mossbauer’s effect) should be considered for a body (or atom) as whole
from some resonance conditions (with regard to concrete mechanisms of
absorbtion and radiation in the atom). However, even in this case still
remain the questions on the influence of motion of electrons in atoms
and on the temperature effect on all three quantities measured in a single
(1) experiment.

It would seem that for electromagnetic interactions there should be
the least number of reasons to doubt in the relativistic equation of mo-
tion: Cil—l; = ¢E + ¢[v x B], and, as a consequence, in relativistic con-
servation laws for the process of collision. Nevertheless, we shall make
some remarks on the issue of validity of relativistic description of the
Compton effect. Above we have already considered some uncertainties
for collision of balls — an analog of the ”billiard”-type Compton model.
We shall analyze the experiments described in the standard tutorials, for
example, in [27,30,40]. Note that if the time of coincidence of instants
of recording y-quanta and electrons At > 10720 sec, then the experi-
ments not only do not prove the simultaneity of emitting of particles,
but also do not allow to attribute unambiguously the particles to any
act of scattering. Such an accuracy is outside the limits of even modern
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possibilities (that is, this is still a matter of "faith”, and no statistics
will help here).

It is methodically incorrect to call the electrons, participating in
scattering, as free ones, because in such a case their number should be
constant in the experiment. However, one has to consider this number
to be different depending on a scattering angle, and if this angle is rather
small, all electrons "occur” to be bound. In fact, however, all electrons
participate in the momentum transfer (owing to their motion in an atom)
and capture from a y-quantum a part of energy (because they are bound
in the atomic coordinate system).

Some points in the Compton effect theory are not obvious. For
example, what is the role of scattering on larger particles, than electrons,
— on nuclei (whether the interference and its influence from radiation,
scattered on nuclei, are possible?)? Why the non-shifted line is absent in
the experiment with lithium (Compton, Wu)? On the contrary, it should
always be present, for example, from scattering on a nucleon. Why for
all substances there exist two peaks, situated almost symmetrically with
respect to the initial line, rather than one shifted peak?

Besides, all tracks are not visualized (as in the ideal theory), but
are only restored with the help of auxiliary means (and interpretations).
That is, in verifying the conservation laws we are dealing with statistical
hypotheses. In the experiments there are no estimates of the probability
of double scattering from a specimen (but it can have a noticeable value),
and the role of multiply scattered ”background” from all parts of an ex-
perimental setup is evaluated nowhere. The accuracy of experiments,
even on determination of a scattering cross-section, is low about 10%
(and this is the statistical accuracy!). In so doing, the most presentable
(favorable to the theory) events are chosen. For example, in the experi-
ment by Crane, Gaerttner and Turin only 300 cases from 10000 photos
nave been chosen (whether this is not too little?), and the coincidence of
the scattering cross-section data with the Klein-Nishina-Tamm formula
is declared. In the case of large thickness of specimens (Kohlrausch,
Compton, Chao) the double scattering must obviously be taken into ac-
count. Similarly, it is obvious from the scheme of the experiment, that
in Szepesi and Bay’s experiment the number of double scattering events
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is of the same order, as that of single scattering ones. If this fact is
not taken into account, the declared accuracy of 17% is rather doubtful.
The declarative corrections (adjustments), made by Hofstadter in his
experiment due to influence of various factors, cause bewilderment. In
this case after all corrections (adjustments up to 30%!) the accuracy of
15% is declared.

In reality, in all experiments not the dispersion directions are de-
tected, but the hitting into the given site of space is recorded. There-
fore, the experimental confirmation of a SRT interpretation occurs to
be rather doubtful. For example, in the experiment by Cross and Ram-
sey almost a half of points, with regard to declared limits of tolerances,
lie outside the theoretical curve. Of interest is the fact, that after re-
moving a recording device from the plane of scattering the number of
coincidences in scattering acts remains to be considerable: it more than
three times exceeds the background value. Also rather strange is to
compare Skobeltsyn’s experiments with the theory with using the ratio
of a number of particles scattered to various angles N39° /N2 . You see,
each of these quantities (both numerator and denominator separately)
represents some averaged (effective) quantity. And how is it possible, in
the general form, to compare the ratio of average quantities (two exper-
iments) with the ratio of true quantities (a theory) without using the
fluctuation theory?

For more complete theoretical substantiation of the Compton effect
not one collimator is required (for incident particles), but three colli-
mators for separating, in addition, each type of scattered particles over
narrow directions. The absorbers are also necessary for eliminating the
background. Then there will remain ”only” the problem of filtering all
particles over energies. Thus, even such an, apparently, purely relativis-
tic phenomenon, as the Compton effect, is not experimentally verified
to a complete measure.

Additional remarks

The above described possibility of nonplanar motion even for two real
bodies must be taken into account in the problem of the displacement
of Mercury’s perihelion (nobody made this).
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Let us make some supplementary remark. In deriving the relativistic
expression for the momentum ”it is proved” that the momentum should
be directed along the velocity, otherwise it would be indefinite. However,
this reasoning is not rigorous in any way with respect to a single par-
ticle, because in a system, where v = 0, the direction of momentum is
indefinite too. The classical expression for momentum follows from the
Euclidean nature (homogeneity, isotropy) of space and from the invari-
ance of mass. Following the minimum necessity principle, one can keep
the classical expression both for the direction, and for the magnitude of
particle’s momentum. Then all relativistic changes will be revealed in
changing the expression for energy. Simply, it is necessary to remember
that for charged particles the field can also possess nonzero energy and
momentum. And only the collision of neutral particles without internal
degrees of freedom can be strictly elastic.

One more supplementary remark. In the book [33] (exercise 65 — "the
momentum without mass”) the platform on caster wheels is considered.
At one of its ends the motor with accumulator is installed, which rotates,
by means of a belt-driven transmission (through the whole platform),
the caster wheel with vanes in water at the other end of a platform. As
a result, the electrical energy of the accumulator transfers from one end
of a platform into the thermal energy of water at the other end of a
platform. Again, now we deal with the loss if determinacy (with non-
objectivity): for ”saving” SRT various observers should draw various
artificial conclusions about the paths and rates of energy (mass) trans-
fer. For example, according to SRT, the observer on a platform should
assign the energy (mass) transfer to the belt-driven transmission. And
if we shall leave to him open for observation only two small chunks of
a belt, then in what and how this mass transfer can be confirmed ex-
perimentally? The classical physics attitude is more legible: if one body
influences the second one, then the committed work is determined by the
product of acting force on the relative path: A= [Fdr or A = [Fvdt,
where v is the relative velocity. For example, under an effect of the fric-
tion force a moving body stops. The kinetic energy of a body relative to
the surface will be numerically equal to the work of the friction force and
is numerically equal to the amount of released heat. These quantities
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are invariant (do not depend on the observation system).

Now we shall make a methodical remark on confirmation of relativis-
tic formulas. The accuracy of experiments in microscopic world’s physics
is low, as a rule, in a separate measurement act. However, this accuracy
is artificially increased by choosing the events "needed for the theory”
and by subsequent statistical processing the results (adjustment under
the theory). Unlike the classical field of investigation, nobody measures
directly the value of velocity of particles in relativistic ranges of velocities
(as well as the mass cannot be directly measured, but it is only possible
for e/m with using definite theoretical interpretations and appropriate
calibration of instruments). Therefore, it is impossible to substitute,
in the explicit form, quantities v and m into calculated (!) values of
energy and momentum and verify the conservation laws of SRT. Even
if one determines experimentally some nearly-kept numerical quantities,
the literal expression for energy and momentum can be extracted from
these values by many various techniques with different results. And, you
see, even the numerical values of energy and momentum have been mea-
sured indirectly (again, we are dealing with theoretical interpretations).

If some object possesses a speed which is large than the speed with
which you can moves your hand, then you cannot accelerate this object
with the hand; however, the speed of a collision during a contrary mo-
tion will be defined by the sum of the velocities. The situation will be
quite analogous if we, using the electromagnetic field, will try to accel-
erate particles flying nearly the speed of transmission of electromagnetic
interactions (the efficiency of acceleration will be small); but again the
velocities of particles will be added for the head-on collision in an ad-
ditive manner. Consider the following mental experiment. Let three
observers at points A, B and C be placed at one stright line. Let the
distance |AB| be equal to the distance |BC|. A periodical synchroniz-
ing source O is placed at the middle perpendicular OB. The distance
R = |OB| is very great. Note that all points are in the relative rest and
this synchronizing procedure (from the remote source) is valid in the
SRT also. As the result of such the synchronization, a precision of the
synchronization at the all three points A, B, C' can be made an arbitrary
small value by choosing the appropriate large value of R. Let there be
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radioactive sources at end points A and C' radiating particles at speed
0.9c. With receiving the first synchronizing signal from O, screens at
points A and C' are simultaneously opened. Particles from the points A
and C fly to the central point B towards each other. The observer at
the point B will see that the space between the two beams of particles
are to be ”eating up” with the speed of 0.9¢ + 0.9¢c = 1.8¢c. With the
same speed particles will ”get one’s teeth into other’s body” (to prove
the validity of calculations, an instant of the collision can be arrived
just in time of the second synchronizing signal). Just this speed is the
speed of the particle’s collision. But the relativistic law of the velocity
addition bears no relation to the reality at all. In the relativity theory
many additional, but really fictive, reaction channel arise as the result
of erroneous ascribing reactions at different conditions to the reactions
at the same conditions (parameters of the collision).

There arises a question: can superluminal velocities (for usual par-
ticles, but not for fairy-tale ”tachions”) be obtained and be observed by
the real resting observer? We answer in such a manner: it is almost
improbably that particle’s speeds would be principally limited to the
light speed (in line with the above mentioned, more precisely — even
to the double speed of light). It could be observed under several condi-
tions only: first, true elementary particles must be absent in the Nature;
second, all the World must possesses the exclusively electromagnetic na-
ture and must strictly obey to the Maxwell equations. However, there is
good reason to believe that 1) true elementary particles exist, that 2) in
addition to electromagnetic interactions, there exist the other interac-
tions (at least three additional ones) in the Nature, and that 3) even the
electromagnetic interactions themselves cannot be exclusively described
by the modern form of the Maxwell equations (this fact was pointed out
even by Ritz; remember also the fact itself of the birth of the quantum
mechanics). In practice, it can be proposed the following. Consider col-
lisions on rarefied contrary beams of particles flying practically with the
speed of light. At strictly head-on collisions of true elementary particles
of the same charges but of rather different masses (protons and positrons,
for example), the more light particles will possess speeds approximately
equal to the double speed of light at scattering on 180°. Of course, the
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probability of such the events is small (but not zero!), since small de-
viations from the strictly head-on collision lead to essential change in
speeds of particles. It is more difficult to realize a repeated iteration
of such the procedure (it is some analog of the Fermi acceleration) for
obtaining large speeds, but it is possible in the Universe.

In studying collisions with particles being ”at rest” the question
arises: where so many resting particles have been found from? And
how had this fact been verified (since this circumstance can relate to de-
termination of collision and scattering angles, of an aiming parameter,
etc.)?

We concentrate our attention on the fact that the energy acquired in
a unit time by a particle in its passage through an electromagnetic field
region can be described by one and the same formula (dFE}/dt) = eEv
both in the classical and in the relativistic cases [17]. This fact pro-
vide one of causes for the "near-successful” calculation of accelerators.
The same "events” and readings of devices are simply related to differ-
ent scales of energy (more precisely, to different combinations of letter
symbols) in the classical and relativistic cases.

SRT bears no priority relation to explaining the presence of momen-
tum in a photon. Any particle (including a photon) is detected from
its interaction with other particles, that is, actually, from the momen-
tum transfer. According to the modern concepts, the experimental basis
for defining the presence of photon’s momentum are Lebedev’s experi-
ments on measuring the pressure of light. The literal expression for a
kinetic energy of photon can be elementary deduced from the general
definition: dE = vdp (from the general equations of motion). If we
take into account that the photon moves at a speed of light v = ¢, then
after integration we obtain E = ¢p without any SRT’s ideas. However,
this formula can be applicable to light in vacuum only (but not in other
mediums).

Also fully unsatisfactory is the semi-classical derivation of the Ein-
stein formula [40]: AE = Amc?. First, the notion of the center of masses
is contradictory in SRT. Second, for some reason one remembers about
acoustic waves in SRT only when they are unessential (distract from
apparent paradoxes). But these waves bear some relation to the given
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Figure 4.11: Relation of radiation mass with its energy.

situation. Let at the ends of a homogeneous tube of length L and mass
M (Fig. 4.11) there are bodies A and B of negligible mass [40] (we take,
for example, the monomolecular layers of the same substance). Let the
atoms of layer A be at exited state. The following ”circular process” is
considered in [40]. At first, body A emits a short light pulse in the direc-
tion of body B. It is stated that the tube will begin to move as a whole.
But this is not the case. Let the length L = 1 cm. The emitted pulse will
make body A to bend and move to the distance of about intermolecular
one from tube’s molecules retaining it. Then the elastic force will arise,
which tends to return the lost equilibrium. As a result, the complicated
system of longitudinal and transversal oscillations will propagate along
a tube. During the time, for which the light will reach body B, these
acoustic waves will pass the distance not greater than 10~° cm (since
Usound < ¢). A similar process will be repeated with body B. Thus,
the oscillating tube will extend from center O in opposite directions (to
the side of body A — to a slightly greater distance), until the acoustic
waves will cancel each other and the equilibrium will establish. But even
this complicated real process does not matter, indeed. Further on [40]
body B with absorbed energy is brought into contact with body A by
internal forces; body B returns energy back to body A and returns to its
place (and then the mathematical symbols are written). One moment!
Third, in what manner could body B transfer electromagnetic excitation



180 CHAPTER 4. SRT DYNAMICS

energy without transferring momentum? Besides, it could be only the
light pulse (otherwise according to the second thermodynamic law not
all energy could transfer to body A). But in such a case we would simply
have a mutually reciprocal momentum transfer by means of light, and
no global conclusions follow from this situation. The given problem is
similar to the classical problem on throwing a ball in a boat from one
person to another. The ball has a mass, and in flight it also possesses
nonzero momentum and energy. The value of mass enters expressions
for a momentum and kinetic energy, but no ”all-universe” conclusions
follow from this situation. The thing sought in [40] can be obtained
much easier. From the general expression dE = vdP we have for light
AFE = cAP. If we introduce, in a classical manner, for a photon the
mass of motion P = mw, then from v = ¢ = constant follows the only
possibility AP = cAm. As a result, without any mental SRT ideas,
we have AE = ¢?Am. However, fourth, this result (irrespective of the
method of its derivation) relates to the electromagnetic energy only and
not to anything more (at least, there are no proofs of generality of the
result).

An incorrect procedure may occur to be also the searching for so-
lutions in SRT to an accuracy of up to some expansion in v/c. The
rejected terms can cardinally change the form of a solution. The field of
applicability of the approximate solution in time can occur to be such
small, that the approximate solution will not have any theoretical and
practical value (but how can it be detected without knowing the behav-
ior of a true function?). Also doubtful is to derive the averaged solution
from approximate one. A trivial example: it would seem formally, that
in the Lorentz force it is possible to neglect the magnetic force contain-
ing v/c. This is not the case, however: in the classical limit, instead of
a real average drift of a particle at constant velocity perpendicular to
both fields, we would obtain the accelerated motion along the field E.
In the relativistic limit [17] the velocities grows most rapidly also in the
direction of [E x B]. Apparently, due to this reason the approximate La-
grange functions, constructed in SRT up to some term in v/c, can cause
some problems, and the construction of an accurate Lagrange function
is principally problematic in SRT. The limited nature of SRT results
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reveals itself in self-acceleration of charges under an effect of radiation
reaction. The radiation is determined in the far-field zone and should
not strongly depend on the processes occurring on particle scales: only
re-evaluation of SRT rigorousness compels one to consider elementary
particles as point-like ones.

Though the following methodical remark concerns kinematics first,
it touches also upon the GRT and the relativistic dynamics as well. The
problem is setted in [17]: to describe the motion of the system under
investigation, which is uniformly accelerated relative to the own iner-
tial system (the latter is instantly in the rest relative the system being
investigated). A reader can have the natural question: whether the
motion, which is uniformly accelerated relative to one inertial system,
can really be nonuniformly accelerated ralative to the other inertial sys-
tems or not? Unfortunately, in the SRT the situation turns out just the
same (we are lucky that the relativity theory practically not use higher
derivatives, except the description of radiation, otherwise we could see
many new ”peculiarities”). However, what will we have with the equiv-
alence principle: in one inertial system there exists an equivalence to
some gravitational field (constant), but in the other inertial system in
the same space point were we be having the changed gravitational (phys-
icall) field? To ”see” the flight of cobble-stones as balloons, with what
a speed must the observer fly? But if we will attach the dynamometer
to such the uniformly accelerated rocket and hang up a weight to the
spring, then, whether differently moving (but with some constant veloc-
ities) observers would see that the dynamometer pointer show different
Arabic cipher or not?

We mention the well known paradox of a relativistic submarine (the
SRT was stopped in choosing as ”"the Buridan’s donkey” between two
haystacks): from the viewpoint of an observer at the earth surface, the
moving submarine must sink due to increasing it’s density as a result of
shortening of it’s length; contrary, from the viewpoint of an observer at
the submarine, the latter must surface due to increasing of density of
surroundings water. It was needed to say some "magic pseudo-scientific
spell”, and relativists chose to allege either an acceleration process or
a curved space in increased gravitational field, that is they sent off to
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the GRT again. Possibly, it can be written as an epitaph: ”the SRT
made efforts to fill immensity, but never possessed an own subject for
investigation”. We re-formulate the present paradox in different manner
to evidently see that gravitation bears no relation to this case. Let the
following ANSWER be known from the viewpoints of both observers.
At the usual earth conditions (i.e. at the weak gravitational field!), an
usual submarine had successfully passed a path between two ships with a
constant (non-relativistic!) speed at a given fixed depth (in transparent
water). Now the question will be: what must declare different moving
relativistic observers from the SRT viewpoint? Since the SRT ”worked”
with the exchange of light signals only, then, naturally, all SRT ”claims”
must be seen by relativistic observers just with the help of the light by
itself. When they will see ”it”? Evidently, it will be in just the time,
when the light emitted in the moment of an "event” will reach them (as
relativists claim, there not exist instantaneous relations). Let from the
distance of 20 billions light years two observers (in moving spaceships)
will see in the direction of our submarine in 20 billions years (when,
"possibly”, our submarine and ships will no longer exist), and let the
observers catch the signals from the remoute event. Let the observers
will be moving with a speed close to the speed of light, the one observer
— in the direction of the submarine’s course, and the second one — in
the opposite direction. It turns out that opinions of these two observers
(the submarine was sunk or surfaced) must be different according to
the SRT (as the result of a velocity addition). And these observers
cannot believe even the our arrived spacecraft (with some delay to not
disturb the relativistic sleep) with the report that ”the submarine had
successfully executed the order at the GIVEN DEPTH”. We would like
to believe relativists: it may be that Vasilii Ivanovich Chapaev did not
drown, in the case if some "right alien”, flying with a "right velocity”
at some "right time”, will look at that remote event.

Of course, all losses of objective characteristics of SRT (which are
presented here only for completeness of the picture) look simply as ”stu-
dent’s fittings” as compared to the logical gaps and contradictions ex-
isting in SRT. It is absolutely strange the stock phrase spreaded by
relativists as if the SRT is simply a new geometry and, therefore, it is
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allegedly noncontradictory. Possibly, they simply do not sense even the
subject of physical investigations by itself (the physics studies causes of
phenomena and concrete mechanisms directly influencing on the phe-
nomenon under investigation). Of course, to obtain mathematical so-
lutions, different transformations of coordinates are frequently used in
physics (conformal ones, for example). In particular, the Lorentz trans-
formations (but with the speed of sound) can be used for solving some
problems in the acoustics (just since they are an invariant). However,
if somebody were claim that the real change of the all Universe from
the outer region into the inner one of a circle follows from correctness of
some solutions, all physicists would understand ”the adequate place” for
such the claim. But if other but Very Big Relativistic Scientist claims
that the all Universe was compressed when He walked to the nearest
bakery, then many ”yes-mans” will confirm this rubbish (possibly, these
poor devils were rather deprived from childhood — the tale ”Bare King”
was not read to them).

From author’s standpoint the most consistent attitude is a principal
recognition of the results of relativistic dynamics and electrodynamics
as approximate ones, to an accuracy provided by the experiment. One
should not overestimate the possibilities of purely theoretical techniques
and to overload the physics with globalisms. It is namely this reason and
insufficient substantiation of relativistic experiments, why the author
does not try to offer any alternative theory. At present, the theory should
analyze and generalize those experiments, which have been carried out
particularly in the region of high velocities.

4.4 Conclusions to Chapter 4

The given Chapter 4 was devoted to the criticism of relativistic dy-
namics. The logical inconsistencies in this, seemingly ”working” and
?verified” field of investigations were presented.

In this Chapter 4 the criticism of the relativity notion was continued.
Further on, the relativistic concept of mass was discussed in detail and
its criticism was also given. The inconsistency of the concept of a center
of masses in SRT was indicated. Then the Chapter 4 gave the criti-
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cism of the relativistic concept of force, of the transformation of forces
and of the relativistic approach to various units of measurement. After
this the true sense (without SRT globalization) of the invariance of the
Maxwell equations was considered. The criticism of the relativistic rela-
tionship between the mass and energy was also presented in Chapter 4.
The so-called ”experimental confirmations of the nuclear physics” were
further criticized and some particular problems were considered in this
respect. Such SRT aspects, as the radiation mass, the so-called Thomas’
precession and other problems were critically discussed. The complete
groundlessness of a generally-accepted interpretation of the relativistic
dynamics was demonstrated, and the SRT interpretation of the Comp-
ton effect was analyzed in detail.

The resulting conclusion of the Chapter 4 consists in the necessity
of returning to the classical interpretation of all dynamical concepts,
in the possibility of the classical interpretation of relativistic dynamical
solutions, and in necessity of closer examination of some phenomena in
the field of great velocities.



Appendix A

On possible frequency
parametrization

In Appendixes some particular hypotheses will be considered. Practi-
cally, they do not connected with the criticism of relativity theory from
the main part of this book; they only demonstrate nonuniqueness of the
SRT approach and a possibility of the frequency parametrization of all
formulas. This is the only claim of these appendixes in the book, since we
will use incorrect SRT methods (their error was proved in the main part
of the book). The author attempted to discuss ideas from Appendixes A
and B (plus a part of analysis of the Michelson experiment from Chapter
3) in several well-known journals in 1993-1999. The result was the same:
either the work did diplomatically not be considered right away or the
approximate answer was “"nobody discovered these things in relativity
theory and quantum electrodynamics, but the exactness of predictions
of these theories was huge”. How can theorist discover anything new
(instead of explanation its ”by late mind”)? He must assume some fact
and test corollaries from his assumption. But nobody attempts to as-
sume the possibility of frequency dependence of light speed. Besides,
the case in point was the precision on one-two orders large than the ex-
isting modern precision of experiments. Such a precision can be reached
in the immediate future; though there exist experiments, which need in
precision on some dozens of orders large than existing one, but they have
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been seriously discussing in physics. The author was tired to waste the
time at last, and a decision was taken to test the "huge precision of rel-
ativity theory” (at the same time remembering a student dissatisfaction
by this theory). As a result, my first critical article appeared (and now
this book too). So, plus and minus together are presented everywhere.

Now we proceed to discussion of a possible frequency dependence
of light speed. It is well known that when particles are in vacuum,
there occur various processes, such as the appearance of virtual pairs (a
particle and its antiparticle); many interaction processes are described
in terms of such virtual pairs. Also, light influences vacuum properties
during its propagation (in particular, vacuum polarization takes place).
Therefore, by the reciprocity principle there must be a reverse action of
vacuum polarization on the light propagation. As a consequence, the
light (at a certain frequency) is bound to travel through the vacuum as
”the medium” with some certain permittivity e, which is determined by
this light itself; that is, ¢ = c¢(w).

The generalization of the Maxwell equations by adding the mass
term explicitly to the Maxwell Lagrangian is known to lead to the
Proca equations in the Minkowski space (in the modern view). An
electromagnetic wave propagating through the medium is influenced
by the latter and this effect is manifested via the generation of mas-
sive photons [100]. Even with constant phase speed assumed, an w-
dependence of the group speed (dispersion in vacuum) is known to arise:
vy = (dw/dk) = cy/w? — p2c?/w, where p is the rest mass of the pho-
ton. However, the question of mass generation and the gauge theories
will not be discussed in these Appendixes. Our aim is just to represent
some physical reflections about light velocity and attendant questions.

The questions arise here: 1) How can the w-dependence be evaluated
or measured? 2) Why has it not yet been found, and 3) What corollaries
follow?

There exist various methods for measuring light speed: astronomical
methods, the method of interruptions, the rotating mirror method, the
radio geodetic method, the method of standing waves (the resonator),
the independent measurements of A and v, and so on. At the present
time, the last method [59,67] is the most precise; it is used by the Bu-
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reau of Standards for measuring light speed to eight significant digits.
However, an important problem arises in this approach [7]. Besides, it
must be emphasized that this method is principally limited: either it
can be connected with local (inside a device) speed of light only, or it
can bear no relationship to light speed at all in the case if light by itself
does not represent a pure wave. Why other methods are inadequate (fail
to detect ¢(w) dependence) is clear from the previous Chapters and will
be clear from given Appendixes for one particular hypothesis.

In further consideration we will follow SRT methods (we will forget
their error for the time being; they present an ”apparent effect” for
two systems under an additional condition only — under the condition
of the choice of the Einstein synchronization method). Recall that in
deriving the corollaries of SRT (transformation laws, for example) the
notion of the interval ds? = c2dt? — (dr)? is used. Here it is necessary to
make two methodological remarks. First, even the equality of intervals
ds? = ds'* is nothing more than one possible hypotheses, since only a
single point As = 0 remains trustworthy (if we suppose ¢ = const).
For example, we could pick any natural number n and equate the nt*
degrees, c*dt" — dx™ — dy™ — dz", and obtain different ”physical laws”.
Or, we could consider t = ¢/, but ¢/* = c2—v2, i.e. v/ = vy/1 — v2/c? (the
apparent velocity of mutual motion is different for different observers).
Such a choice results in coinciding of the relativistic longitudinal Doppler
effect with the classical expression. Similar exotic systems could be as
much intrinsically self-consistent as the SRT (i.e. for two marked objects
only!), and only the experiments could demonstrate which choices are
nothing more than theoretical fabrications. We shall not discuss all such
exotic hypotheses here.

Second, in the usage of interval, the following point is not empha-
sized: the specific light, propagating from one point to another, is used
in this case, i.e. the value c(w;,1;) should be substituted in the expres-
sion for the interval. But in such a case, assuming proportionality of
intervals from textbooks, an indeterminate relation is obtained:

CL(IQ, w2, V2)

= a(l
a(ll,wl,vl) a( 127w127V12),

and even the equality of intervals cannot be proved. This indeterminate



188 APPENDIX A.

relation is associated with the still "unknown” Doppler law, so there is
again need for reference to experiments. Thus, theoretical constructions
proceeding from intrinsic individual principles are not unique. Since
generally accepted derivations results in some corollaries that are con-
firmed experimentally (within some precision for particle dynamics, for
example), we shall rely upon this method, but modify it with regard to
the possible ¢(w) dependence.

Physically, this approach implies the following: The apparent result
of some measurement depends on the measurement technique; and the
calculated result depends,in particular, on the synchronization proce-
dure for timepieces in different frames. According to an idea from this
Appendix, no "unique interaction propagation speed” exists (but c(w)).
If light of some definite frequency w is used for Einstein synchronization
of timepieces in the different frames, the result of any experiment de-
pends on w. For example, if some process with characteristic w; takes
place in a system, then it is natural to watch the system by using c(wy)
(just as the signal propagates). If two systems moving relative to each
other are studied in the experiment, then two quantities ¢(w) and c(w’)
(for each frame) appear in formulae. This is due to the fact, that the
same light possesses different frequencies in systems moving relative to
each other. As this takes place, the quantities w and w’ are related to
each other by the Doppler effect (see below). It is interesting to note the
following circumstance. If several various processes with characteristic
frequencies w; take place in the system, then the observers moving with
respect to each other will see (at the same point) various pictures of
events (the apparent effect). In the subsequent theoretical description
we shall follow [4,17].

Let w’ be the frequency of signal propagation in some system. Sub-
stituting ¢(w’) (instead of ¢) into the four-dimensional interval ds' for
the intrinsic system and c(w) into ds? = c?dt? — daz? — dy? — dz? for the
system of observation, it follows from ds? = ds’ 2 that the intrinsic time
(dr' = 0) can be found from

(A1)
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but the formula for the intrinsic length retains its validity. We note
again, that it is ”a visible effect” only. In an arbitrary mathematical
expression coefficients can be transfered (according to some rules) from
the left-hand side in the right-hand side of the expression and vice versa
(all these expressions are equivalent). Then, how can it be determined:
accelerats time at one observer or, contrary, decelerats at other one (and
increased or decreased lengths)? Simply, if somebody were said to you
that just yours time is decelerated by different manner relative several
objects, you would right away understand senselessness of the infinite
number of such ”informations”. However relativists say that yours time
is OK, but simply ”somebody has something somewhere far off”;, and
many people calm right away and continue to listen "the fairy-tales”.

To derive the Lorentz transformations, one can use rotation in the
t, z plane:

x = 2’ cosh ) + c(w')t' sinhp,

c(w)t = 2’ sinh ¢ + c(w’)t’ cosh .

Using tanhy = (V/c(w)), it follows that the Lorentz transformation
reduces to

1 W)y c(W') 41 V.
ooVt e L L

1—V2/c(w)?’ B 1—V2/c(w)?’
where V' is the system velocity. Writing dx and dt in the expression (A.2)
and finding dr/dt, one obtains, that the transformations for velocity

change into
v +V Uy - <V2>

vV ? z
L+ 55w L+ 5o

(A.2)

Vy =

1ol v
v, = R (A.3)
1+ c(w)e(w’)
It follows that for the motion along the z axis
c((w))u +V
= (A.4)
1+ e
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We see that the maximum of velocity is Viyee = ¢(w), where w is the
light frequency in the intrinsic system. Note that all formulae lead to
the correct composition law for motion along the same straight line (the
transformation from frame A to B and from B to C yields the same
result as the transformation from A to C'). Recall that, in accord with
considerations given in the main part of the book, quantities ¢’ and z’
in formulas (A.1), (A.2) have no intrinsic physical meaning (they are
fictitious auxiliary quantities). Formula (A.4), by analogy with formula
(1.5), can be re-written as

V13 — cc((‘:)/)) V12

Vo3 = W (A5)
c(w)e(w’)

This form most clearly reveals the essence of this expression (the appar-
ent effect). The formula

v'\/1=V?2/c(w)?sind’ (A.6)

cc((f}l)) V + v/ cost

tanf =

describes the change of the velocity direction. The relativistic expression
for the light aberration holds (the substitution v = ¢(w’)). To be on
the safe side, we are reminded that the relativistic expression for the
stellar aberration is approximate. The transformations of 4-vectors are
also valid. From here follow the transformations of the wave four-vector

ki = (2,k):

¢

kO _ Vv kl
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As a result, the Doppler effect can be obtained from

) TV
T c(w) 1—%005@ .

(A7)
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Note, that from here follows the dependence of light speed on the system
motion (different frequencies w’ correspond to different systems). How-
ever, as we shall see in the next Appendix, this effect is negligible for
the visible region. Relativists declare that the expression of the Doppler
effect contains the relative velocity. It is false. Let an explosion occur
at some point on the Earth, and let some line of emission be radiated
in short time. Let a receiver at the Pluton catch the signal. At which a
moment must we determine this mythical relative velocity? The receiver
can not see in the direction to the Earth at the moment of explosion,
and the source not exists at the moment of the signal receiving, and the
Earth will be turned to the back side. Even in the absence of medium,
we obtain, instead of the relative velocity, the difference of absolute ve-
locities at the moment of emission and at the moment of signal receiving
(and it is not the same!). But the real result can be obtained in the real
experiment only.
The energy-momentum vector transforms as
Pty A tVR )

B vy Vi vVier

There should be a closer analogy between light propagation through
vacuum and through a medium.

1) Various packets of waves diffuse in vacuum variously.

2) Light dispersion in vacuum imposes a fundamental limitation on
the degree of ray parallelism.

3) There is light dissipation in vacuum; that is, the intensity of light
decreases as it propagates in vacuum.

4) Light "ages”; that is, the frequency of light decreases as it prop-
agates in vacuum. This phenomenon bears on the paradox (Olbers)
”"why does the sky not flame?” and contributes to the red shift; that
is, a correction of the world evolution concept is in order. Since we are
factually dealing with an alternative explanation of the red shift, this
effect appears to be very small, and, at present, it cannot be confirmed
in laboratoty experiments: the red shift of lines for cosmic objects is
already detected by the most precise optical methods and it becomes to
be noticeable for very distant objects only, such the ones that distances
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to theirs cannot be found even on the Earth’s orbit base (on the trian-
gle). Recall in this connection that even an order of the value of Habble
constant had already been corrected.

Passing to quantum electrodynamics, the substitution ¢ — c(w)
needs to be done in all derivations. For example, this dependence ap-
pears in the uncertainty relation

APAt ~ h/c(w), Az~ h/mc(w),
in the condition for classical description

he(w)

P Caanr

and in numerous formulae.

If some formula describes the w-dependence, then it can substantially
change. As an example, we consider the emission and absorption of
photons. The new coefficient

1

1— dlnc(w)
dlnw

B =

appears in the expression for the number Ny of photons with a given
polarization:

8m3c(w)?
Ny = %IMB ;
and in the relation for probabilities (of absorption, induced and spon-
taneous emission) dwﬁ'l’ = dwiﬁd = dwlsfl)B. Quantity B appears in

Einstein’s coeflicients.
Using the substitution ¢ — ¢(wy) for natural field oscillations, one
obtains the expression for the Fourier component of the photon propa-

gator:

21 .
D,, = —c(wk)2 exp (—iwg|T]).
Wk

We cannot find D(k?) without knowledge of the explicit dependence
¢(w). The explicit form of the w-dependence is necessary to find a net
result for various cross-sections (for scattering, for the origin of a pair, for
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disintegration, etc.). As a first approximation, the substitution ¢ — ¢(w)
can be made in the well-known formulae.
There we shall discuss the possible ¢(w)-dependence.



Appendix B

Possible mechanism of the
frequency dependence

We shall try to evaluate the ¢(w) dependence from semiclassical consid-
erations (by analogy with optics). In fact, this is the possible hypothesis
for the propagation of electromagnetic oscillations (light) in vacuum. We
describe vacuum as some system consisting of virtual pairs ”a particle
and its antiparticle” (really not existing). In the absence of real parti-
cles, the virtual pairs do not manifest themselves (do not exist really) in
vacuum. The oscillations of virtual particles arise in the region of light
propagation. The light propagation can be described as a successive
process of interaction with virtual pairs (oscillatory excitations). The
most important influence (wherein oscillations can easily be excited) is
exerted by the lightest virtual pairs (electron/positron). So, only these
pairs will be taken into account here.

Since the oscillations in an atom or in a positronium are the examples
of real particle oscillations, they cannot define the natural frequency of
virtual pairs. There exists some unique frequency, which can be related
to a virtual (not existing without excitation) pair. The natural frequency
of the pair can be defined as the frequency of the electron - positron
pair origin, i.e. wy = 2m.c?/h, where m, is the electron mass. From
the viewpoint of such a description, it is reasonable to assume that the
electron and positron are located at the same point for a virtual pair
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(the pair does not really exist - the full annihilation takes place). Using
the classical model of oscillators, we can write the following expression
for the phase velocity of light:

c(w) = Ve =n —ix, (B.1)

€o
\/57

N fe?/m
2 .2 e 2 2
2 =144 —
n®—x + W(wg TP At (wg — w?),
N 2
nx = 4m fe*/me FwWY-

(wE — w?)? + dw?y

It remains to determine the quantities ¢o,y and N f. No doubt arises
in choosing ~: this quantity is determined by the braking due to radia-
tion (the only possible choice in vacuum). Thus,

e2w?

7= 3mecd

For the rest, we may study only those areas where classical electro-
dynamics is intrinsically non-contradictory and, besides, the quantum
effects are insignificant, i.e. w < w/137 and A > 3.7 x 10~ ¢cm > Ry,
where Ry = €?/(m.c?) is the electron radius. Quantity N f denotes the
number of virtual pairs in a unit of volume, which is sufficient for provid-
ing the light propagation process. In fact, this implies the determination
of the size of a quantum of light and the quantity of virtual particles
acting in it. Obviously, the longitudinal size of a quantum is [ ~ A. To
provide the continuity of variation of fields E and H, it is necessary to
suppose that the "substance” of a virtual pair be "spread out” along
the whole quantum (see Fig. B.1) and rotates at frequency w around the
local axis (perpendicular to the picture plane and intersect the axis C).

The region occupied by one pair has the size: (2Ry, 2Ry, R;), where
R; = \/I, I is the number of ”spread out” pairs. Since the mean kinetic
energy (the magnetic field energy) is equal to the mean potential energy
(the electric field energy), the number I can be found from the equality
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Figure B.1: Light propagation as successive polarization of vacuum.

21e?/(2Ry) = hw. Then

2 ce? Fw?

R =" Np=_
' Ry !/ 8mce? Ry

The final approximate expression for the dimensionless phase velocity of
light has the form:

c(w) 1 hcow? (wE —w?) . (B.2)

co 4e? (Wi — w?)? + dw?y?
It is seen from this expression, that ¢y = ¢(0). The phase velocity of
light decreases as the frequency grows.

Now we make some estimations (see (B.2)). For the ultraviolet re-
gion: (Ac/cy) ~ —0.5x1076 (in the visible region the effect is negligible).
For w ~ 10'® s7! the effect is (Ac/cg) ~ —1.4 x 1075, Even for the ul-
traviolet region, the influence of Earth motion via the Doppler effect
causes an effect of (Ac/cy) ~ —10719 (negligible); at the boundary of
the region of applicability of this description (w ~ wy/137) we have:
(Ac/cg) ~ —3.6 x 1077, Using the expression ¢?k? = w?e, we have for
the group velocity Uy = (dw/dk):

d(wy?)

Ug dw

= (.-

The group velocity also decreases with frequency, virtually coinciding
in magnitude with the phase velocity. The greatest difference between
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them occurs at the boundary of the region of applicability of this de-
scription (for w ~ wy/137), and equals 0.01 per cent (and in relation to
co - of the order of 2 x 10~7). Note, that the above-used small sizes of
a light quantum are quite justified (in the present view). Such a com-
pact object must interact with any object of the microcosm as a whole
and practically instantaneously; but, actually, these properties are pos-
tulated in quantum mechanics (in explanation of the photo-effect, or the
Compton effect, for example).

The universally recognized modern experimental possibilities are in-
adequate for determining the w-dependence of light speed c in the vis-
ible region (and its dependence on Earth motion). Nevertheless, we
are presenting here general considerations concerning the experiments.
To detect the w-dependent ¢(w), a purposeful search is necessary. The
measurements must be direct, since any recalculation invokes some the-
oretical concepts related to the phenomenon under consideration. In
particular, the experiments must be carried out in vacuum, because
purely theoretical calculations of the interaction between the light and
some medium cannot be made fully. In the general case, the interac-
tion with a matter depends on the light frequency w. Particularly, the
mirror must reflect waves of different w in a different manner (besides,
reflection is not an instantaneous process). The recalculation, related
with light transformations, does not take into consideration a possible
w-dependence of light speed. In the general case, interruptions of light
change the wave packet and, thus, its speed. Since free charged particles
influence the effect, it is necessary to avoid the metallic shielding.

The method of interruptions requires simultaneous launch of the rays
at different frequencies and adequate accuracy of comparison between
time intervals over which the wave fronts travel a certain distance. Al-
ternatively, one can eliminate the spectrum line from a mixture of two
spectrum lines (lasers) by interruptions. Since reflections are not instan-
taneous effects and depend on the light frequency, the standard practice
of distance lengthening by mirrors must be ruled out, or the number of
reflections for each light beam (for each different frequency w) must be
the same. The latter remark can also be applied to the interferometric
method. We separate a ray (wq) into two rays. The first is transformed
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into ws at the beginning of path L, and the second at the end of L. The
path L can be changed. If there exists the dependence c¢(w), then the
interferogram will change with L. However, there are some technical
problems in changing L without disturbances.

The astronomical research (for the rather wide spectrum w;) can help
in verifying the ¢(w) dependence. One can observe (from a satellite) the
(non-synchronous) appearance and disappearance of spectrum charac-
teristic form in binary systems during the total eclipse. However, for
great distances there is no confidence that the light travels through real
vacuum (without gases, plasmas, dust etc.). The mathematical analysis
of ¢(w;) for w; is necessary to detect the w-dependent c(w).

Of utmost interest is the comparison of ¢(w) for the visible region
with that for X-rays or y-rays. As far as we know, no appropriate exper-
imental data exist for this region. However, there are some difficulties
for experiments with ~-rays (see [7,59,67], for the most precise (in the
wave model of light) method of direct independent measurements of A
and v), and absolute assurance of the wave nature of light is missing.

The most general question of these Appendixes is as follows: whether
or not the vacuum retains its properties regardless of the presence of
particles (photons) inside it. If vacuum properties can change, then
there must be an inverse action on the particles (light) propagation
process (this is just the interaction principle). The ¢(w) dependence is
some manifestation of this principle.

Thus, in Appendixes the appropriate formulas were derived for corol-
laries from the w-dependence which were concerned the relativity, quan-
tum electrodynamics, optics, etc. Purposeful experimental investiga-
tions are necessary in order to detect the fact of ¢(w) dependence itself.
The maximum effect must be observed for the high-frequency region. In
spite of serious experimental difficulties, possible outlooks are important
and promising.

One possible mechanism leading to ¢(w) dependence was discussed
in this Section, but recall that no critical experiments exist to disprove
the classical law of velocity addition even for the corpuscular model of
light, to say nothing about the wave model of light. The problem is
that for light the following three relationships are uniquely interrelated
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(in the wave model of light): ¢(w) dependence, the Doppler effect and
the velocity addition law. If and only if we know any two of these
relationships with certainty can the third relationship be determined
uniquely. For the wave model of light, the process of the electromagnetic
oscillation (light) propagation through vacuum can be described as a
successive origination of oscillation of virtual particles (in pairs) induced
by the propagating light itself. (However, for the considered model the
questions arise about ”elementary character” of elementary particles:
whether light properties are different for annihilation of more heavy
particles and what is the role of other virtual pairs in this process.)



Appendix C

Remarks on some
hypotheses

In this Appendix we shall touch upon some well-known hypotheses,
which do not directly connected with the main part of the book. We
begin with discussion of gravitation. The same dependence on distance
for both gravitational and electromagnetic forces urges on an incorrect
idea that there exists the single universal mechanism of action for these
forces and gravitation could be explained by means of an electromag-
netic field; however, it contradicts experiments (for example, it does not
be found any shielding of gravitation). The gravitational force cannot
be some force of Van der Waals’ type, otherwise some long-range force,
which weakly decreases with the distance, must exist (to obtain the
squared dependence in the denominator, as in the Newton law), but it
is absent. It is also incorrect an attempt to symmetrize gravitation by
means of introducing ”"mass charge” with different signs. Gravitation
manifests itself only as the attracting force. In addition to the banal
question ”"where hides antigravitation?”, there exists a trivial refutation
of ”charge” approach. Let us consider a large body, for example, the
Earth. Let it be ”charged”, for example, by ”positive mass charge”,
and attracted bodies be ”charged” by ”negative mass charge”. Consider
the opposite process (Fig. C.1). We shall tear off big fragments from the
Earth and take away far in space. It is well-known, that fragments which
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Figure C.1: Contradiction of ”charged” gravitation.

are heaved from the Earth, do not fly away by themselves in space, but
fall back on the Earth. Therefore, positive mass charge” must ”flow
down” on the remaining Earth after each such process. In this case its
quantity will increase (to conserve the total ”charge”). The last remain-
ing fragment A will attract bodies with a force that is large than one
from the usual existing Earth. This is contradicts the proportionality of
the gravitational force to the quantity of matter. Besides, there exists
other contradiction: if the last fragment A had been tearing off strictly in
half, then which of two halves would be positive and which be negative?
Or, by tearing off in half, the parts will repelling each other and we will
have antigravitation? (Although, the presence or absence of antigravi-
tation could be not connected with the presence or absence of negative
mass.) The incorrect attempt of geometrization of gravitation provokes
attempts of geometrization of other fields, for example, electromagnetic
one. Error of this idea is obvious: besides charged particles, there exist
neutral ones which do not ”feel” charges till they collide "head-on” with
some particle. Therefore, in the same point of space one particle would
demonstrate a curved space, whereas other particle would prove absence
of the curvature. Generally speaking, all above considered methods of
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formal reduction of one unknown force to some other unknown force
have shown little promise.

It can be more useful to generalize the Newton static theory of grav-
itation with using of Maxwell approach (see [11], for example). Be-
sides, there exists one more well-known interesting model. Unfortu-
nately, mechanistic models are being permanently incited us as ”some-
thing low-grade”. But this is incorrectly. Similar models are the unique
ones which can be created; we can "touch” they ”"by hands” and test ca-
pacity for work. They can be understood by anybody (from a schoolboy
to a famous scientist), and anyone can discuss they (contrary to mod-
els which are ”completely proved among several scientist of a particular
school of thought”). The model under consideration consists in the fol-
lowing. It is assumed that in the Universe very small neutral particles
(" Lesagens”; the author — LeSage) fly in all directions uniformly and in-
terchange momentums with bodies in elastic collisions. Two bodies cast
shadows (or penumbra) to each other, and, as a result, they attract each
other with the force that varies in inverse proportion to the square of the
distance. But there exists one "but”. Since protons and electrons are
opaque for these hypothetical particles, so it will be observed the depar-
ture of the mass dependence of attractive force from the proportionality
to the product of masses for bodies with large sizes (with radii of the
order of thousands kilometers and more). Unfortunately, this cannot be
confirmed or disproved in experiments for the present. There existed yet
another objection: a temperature of the Lesage’ gas must be very great,
and the Universe must "burn”, since a thermodynamical equilibrium
must quickly be established. However, subsequent modifications of this
theory came already into being: 1) new Lesagens can permanently be
absorbed by bodies (the latters are permanently ”growing” therewith);
2) Lesagens can be transformed into such particles, which can desert
the body. Gravitation is not completely investigated even from the ex-
perimental viewpoint. For example, no precision experiments exist for
measuring the influence of the mutual motion and rotation of bodies
on the attractive gravitational force acting between them. There exist
hypotheses of gravitational influence on the inert mass (and, therefore,
on inertial forces, which arise in a rotating whipping top, for example).
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There arises a question (as some manifestation of relativistic cliches in-
culcated us): relative what must the rotation be determined? There
exists a practical method principally to verify an inertial system. Since
we can define the variation of a state (an extension of a spring between
two rotating balls, for example) relative some other previous state only,
it can be affirmed that the extension (due to an action of the centrifugal
force) will be minimal for some frequency of rotation (naturally, consid-
ering the possible change in the direction of rotation). If this state of
minimal extension is maintained independently on orientation of rota-
tion axis, then we have some inertial system. The question, whether it
will be the heliocentric system or other one, cannot be solved from pure
theoretical considerations for our sole Universe (it is no sense to abstract
theorize: it is practically impossible to remove almost all bodies from
the Universe). It is obvious that inertial forces have the same mathe-
matical form, and we can discuss a dependence of the inert mass itself
on gravitation only. Probably, any detectable dependence of the inert
mass on the direction of the resulting gravitational vector is impossible
(alternatively, rotating liquids in the state of weightlessness could not be
observed as ellipsoid of rotation, for example). Any noticeable depen-
dence on the absolute value of the resulting gravitational vector is also
improbable: in the opposite case calculations of motion of comets, as-
teroids and meteorites were differ from accepted data by exponents (for
example, due to the law of conservation of linear momentum, the veloc-
ity of a body which were moving away from massive bodies, such as the
Earth, the Sun etc., would be increased, but it is not the case). At first,
to discuss a dependence of the inert mass on the value of the total gravi-
tational potential (for small variations in motion at great distances), it is
necessary to define, from the all-physical and general-philosophical view-
points, what meaning of the zero level of this potential, and what the
method of its determination in our sole Universe (to make some quan-
titative evaluations). It seems reasonable to say that this dependence
of the inert mass cannot also be appreciable (see the discussion on the
Mach principle in the book). But, in the general case the problem can
principally be solved by experiments only. A row of cosmological prob-
lems could be theoretically solved, if it was assumed a boundedness of
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Figure C.2: Models of light.

the radius of gravitational interactions [133]. But it is impossible yet to
check this hypothesis, since the effect becomes remarkable for the great
astronomical distances only. So, the theory of gravitation remained in
the same state as it was left by Newton. This field of knowledge waits
for serious investigators.

Now we will mention additional hypotheses that try to answer on the
following question: ”what is the matter of light by itself?” The postulate
of corpuscular-wave dualism should not paralyze the human thought. It
is impossible to manage without corpuscular properties. And since it
is rather simple to imitate the wave properties with the help of parti-
cles (recall the real phenomena: sound in the air, sea waves, etc.), so
at present it is also urgent Newton’s opinion that ”light is rather cor-
puscules than waves”. But light can represent a pure wave, or it can
be an intermediate something with a complex inner structure. This
allows to construct different models of light (Fig. C.2). Light can be
described even by a longitudinal wave (despite the experiment on po-
larization) in the case of oriented properties of light particles. Or it
can be represented as some likeness of a ”rotating gear”. In this case
the electromagnetic wave influence on a medium or instrument can be
associated with angular frequency of revolution of the ”gear” and even
can lead to the relationship A\v = ¢ = constant. However, such a local
(inside the instrument) speed of light ¢ can be absolutely not connected
with the velocity of motion of the ”gear” as a whole (with the velocity of
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passage of the given distance by light in space). Assuming the own ro-
tation of photon and the classical law for velocity addition, the Doppler
effect, which coincides with the relativistic one within the grasp of the
present state of the art (correct to second order in v/c), was obtained
in [60]. Some investigators have doubts even on the conventional Lebe-
dev experiments (on the existence of the light pressure): firstly, some
comets fly with tail forward to the Sun; secondly, evaluations show a
too small effect, but a considerably greater value for the radiometrical
effect. Unfortunately, the questions about the nature of light are also
not solved both from theoretical and practical points of view. They also
wait investigators.

The more large field relates the foundations of electrodynamics, but
practically we do not touch it in the present book. Although achieve-
ments in this field for practical applications are really huge, nevertheless
harmony in the conventional theory has not been feeling [20]. Many
pieces of the theory are seemed as artificially joined to each other. At
least there exist many unsolved methodical problems here. If we will
believe truth of the differential Maxwell equations, then, instead of the
Lorentz force, some other ”closing expression” [135] can strictly be ob-
tained with some interesting solutions. Also we mention briefly the in-
teresting idea of the new axiomatic approach to electrodynamics [12], at-
tempts to revive Hertz’s electrodynamics and to generalize Weber’s force
[89]. Recall that original Weber’s force was abandoned for the following
reason: at some initial conditions it resulted in the self-acceleration of
charges. The similar self-acceleration of charges under the action of the
braking due to radiation was ”discovered” in SRT also, but, for some
strange reasons, SRT did not be rejected (a ”double standard” is ob-
served). At present the problem of self-acceleration (and other problem
of the angular dependence of acceleration) has been rather successfully
solving within the framework of Weber’s force.

The hypotheses of the given Appendix were mentioned only to awake
reader’s interest in independent researches.



Afterword

The given book was constructed as a critical review of the fine profes-
sional apologetics of the relativity theory. It was rather hard to write
a successive criticism of the theory that had been repeatedly ”knocking
into our head” from different points of view during our studies (starting
from school): beginning with anything, the finished stock phrases arise
in the head (”beforehand prepared impromptus”). Besides, it is impossi-
ble to find the logic of presentation which would be habitual for anybody
(nonuniqueness of variants) or to locate the discussion of all nuances at
one and the same place of the book. By this reason, the author hoped for
reader’s patience and benevolence. The reader which read to this after-
word will most likely agree that majority of "marginal notes extempore”
was further explained. Trying to administratively stop even the slight-
est doubts in the relativity theory, one of academicians compares it with
the multiplication table. Apparently, if somebody wrote a frank rubbish,
but placed some examples from the multiplication table between para-
graphs, then this academician would recognize ”the theory” to be true
with ”good conscience” and would call doubting mens to check ”math-
ematical calculations”. However, physics presents itself not ”flourishs”
(independently on their truth), but the matter "round the flourishs”
and its relation with the Reality. Just the physics was broached in the
book. The result can be summarized as following. Many methodical
and logical problems of the relativity theory was demonstrated in the
book. The presence of methodical ”problems of explanation” leads to
the ”blowing the theory at an empty place”. But the presence of logical
contradictions puts the final point in the development of any physical
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theory. In Chapter 1 of the book the logical inconsistency of SRT kine-
matics was proved on the basis of mental experiments. Chapter 2 was
dedicated to logical contradictions of GRT. The absolute experimental
inconsistency of the relativity theory was shown in Chapter 3. Chap-
ter 4 proved the contradictoriness of relativistic dynamical notions and
analyzed a possibility of the classical interpretation of relativistic dy-
namics. The ultimate conclusion of the book consists in the necessity of
returning to classical notions of space, time and all derivative values, to
the classical interpretation of all dynamical concepts, in the possibility
of the classical interpretation of relativistic dynamics, and in necessity
of closer examination of some phenomena in the field of great velocities.
If the author succeeded already ”to remove the RT delusion”, the local
purpose of the book has been achieved. Some additional criticism of
RT and accompanying theories can be found in papers and books (their
titles speak for themselves) from the bibliography at the end of the book.

If we look intently at the known human history, an impression arises
that somebody ”beted on one cent” on the following. Is it possible to
deceive all the mankind (first of all, the ”skilled specialists”)? And it
turned out as possible case even for such a comparatively exact science
as physics. You know, A. Einstein was wondered that journalese boom
arises (but not gold as in the fairy-tale) when he "touch” anything. And
he doubted in the rightness of his creation all the time. A quite different
matter is the case of modern scientists "near” the relativity theory. They
try to consolidate their status by administrative means for ever. We take,
for example, the creation of ”The Commission for Fight with Pseudo-
Science”. Simingly, the declared purpose is "rather noble”: to protect
our land from charlatans. However, analogous organizations are absent
in majority of other countries and nothing happens to their purses. In
our country the practice of examination before financial decisions was
also present always. From ideas viewpoint, the scientific association itself
has abilities to separate incorrect ideas, and, especially as immunity to
charlatanism. The situation becomes more clear, when the following
opinion is scored for sound: someone having doubt as to relativity theory
is not physicist. Different opinions, theories, schools can exist on any
other question. But suddenly ”the hub of the universe” is discovered —
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it cannot be discussed. And how must we treat physicists before 1905:
whether they are not physicists? And how must we treat physicists
from 20th century (including some Nobel Prize winners), since they
were opponents to the relativity theory? Are they all not physicists?
How can science be generally progressing without free discussion of ideas
and their gradual understanding? The statement is well known that
no one, including the creator of RT, understood the relativity theory.
But relativists declare with pride that understanding and clearness are
primitive and are beneath their dignity (it is need to repeat some fixed
procedure). Factually, the regular idol is created from the idea (and
there exist inviolable priests near it).

Unfortunately, the situation with the relativity theory cannot be
remedied with the help of separate publications. Even if most scientist
will understand the error of the relativity theory, it will be rather difficult
to "blow off this soap-bubble”. By the way, it will be interesting to
question people having the physical education: whether they believe the
relativity theory to be valid or incorrect. Possibly, the result can be
predicted for the anonymous poll (since even recently ”there organized”
the expulsion of SRT opponents from Academy of Sciences). But even
this can be yet insufficient. The culture of scientific relations itself must
be changed to have the possibility of expression of a free opinion for any
scientists ("truth is dearer” than 100-dollar salary — it is modern remake
of Aristotel’s history as Platon’s friend). The final point to SRT would
be put with change of the teaching program in schools and institutes
(including examinations) only.

The author felt some inner dissatisfaction with the relativity theory
in my time as a student, since SRT brought a conflict with the disposition
that was primarily laid into man by God. However, there arose no
objections at that time and I had to learn the lecture material from
program. Probably, many scientists and engineers remember the similar
dissatisfaction (the author knows the same opinion of several scientists).
It leads often to a loss of the interest by scientists in the fundamental
physical problems and to retreating scientists into a research field with
clear basis, methods and results.

Although the Russian education gives the many-sided knowledge



AFTERWORD 209

(but not "mosaic”), nevertheless, both the Russian and west education
have the common defect. They aim students at memorizing the huge
flow of information (to move inside a "rut”), but they do not aim at
the independent thinking (however, most of existing theories cannot an-
swer all questions in their fields). But learning all lessons (all verisimilar
answers) and passing all appropriate examinations in expected manner,
one’s power for giving back the studied material and wish for a verifica-
tion of the learnt theories can disappear.

It is strange that in textbooks it is impossible to find mentions of
disagreements and a great number of problems in any section of physics
(the Feynman Lectures on Physics are the pleasant exception to the
rule). They do not be problems of type "to count up anything or to
prove the existence of a solution” (these are mathematical rather than
physical problems). The problems of physics are the following: what
the matter ”stands behind equations”, what is the physical sense of
values and laws, how an appropriate model can be constructed, how
experiments and theoretical solutions can be interpreted?

Some famous scientists try to suppress the interest for physics. From
time to time, there appear their statements on the ”imminent end of sci-
ence”. The situation looks in such a manner that they will determine
a "strategy of the end”, but we must faster fuss and ”go without a
moment’s thought to count 108th item in some third approximation”.
The author believes that the independent thought is the most important
matter of studies for anybody. By this reason the author does not pro-
pose own alternative theories to the relativity theory in the book (only
gives the brief mention of some known hypotheses without criticism —
the ”lash” must be adequate to pretensions of the theory).

In the end we would like to dream. Can anything change for the bet-
ter in physical association? At first, we indicate existing problems. Un-
fortunately, the past century led to considerable deterioration of the cul-
ture of scientific relations. Formerly scientists were unhurried and could
thoroughly investigate separate phenomena, leaving unsolved problems
to progeny (recall Newton’s phrase ”I do not contrive any hypotheses”).
But the past century "amended”. There appeared some haughty re-
lation to notions, methods and ideas from the past. They say, since
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we "dive” into such a depth of microcosm and fly in space, almost all
phenomena are well-known. Although a majority problems of type ”un-
der foots and around” are really left at the same level as one century
ago (simply at the other fields real results can be harder differentiated
from declarative interpretations, since there exist few ”witnesses”). A
number of publications became the basic criterion for scientist (can ten
dried-up peels replace the juicy orange?). The Nobel Prizes played a
considerable part in this "hurry”, since their criterion included illusory
"novelty” instead of the eternal TRUTH. For the sake of justice it must
be emphasized that the healthy conservatism of the Nobel Committee in
the early 20th century can allow awarding neither SRT nor GRT. Never-
theless, the politics of type "to separate and to rule” penetrated into the
scientific community little by little. And the scientific community, which
searched the TRUTH, was transformed to a collection of some compet-
ing clan organizations for making a lot of money (even references at the
same theme have no common citation).

What would we like to see as some ideal? We would like that on
seminars the main goal were to understand the idea of a lecturer (does
not splash out a ”baby together with water”) rather than to ask an own
question. We would like that scientists were having the courage to ad-
mit own mistakes (both mistakes and their admission have no fatal at
all) and were searching the truth in science rather than were fighting
for the own name at science. We would like that scientific schools (and
reviewers) were adopting leader’s better but not bad outward manners
(fatal guessing "right”: ”all this is false” — 7all this is well-known long
ago” — 7all this is necessary for nobody”). We would like that authors
do not seek quantity and do not ”dilute” new work with previously
published results. We would like that reviewers were more responsibly
(otherwise, it is impossible to find useful information among the large
flow of ”got sodden information”). Possibly, it is worth to depart from
a collective irresponsibility of the ”friend’s group” and to publish who
reviews an article, who from editors recommend it, and (as an appendix
at last journal pages) what manuscripts were rejected and by who (and
extracts from the review). We would like that scientific journals present
the really broad spectrum of opinions on scientific topics rather than the
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particular opinion of editor-in-chief (and controlled by him collective).
We would like that the basic criterion to any scientific article were the
following: the absence of logical contradictions, mathematical error and
the agreement with experiments (as it is accepted in GALILEAN ELEC-
TRODYNAMICS, for example). The presence of the other conventional
(at the given time instant) theory must be no influencing the considera-
tion of an article. We would like that all above mentioned dreams could
be realized in real actions of people. If we would dream, then we must
dream of the something ”BIG”.
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