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Abstract: A short outline of the alternative, Lorentzian version of special relativity is
presented. It is shown that a simple principle of consistency of measurenmeifies, éad
obvious to every experimentalist, when applied in the interpretation of experimental
evidence about inertial motion, leads straightforward to the Lorentzian faonwé
relativity which involves both the principle of relativity and Lorentz transfbomand
also a privileged state of motion and effects related to absolute motion.

1. Introduction

The discovery of the principle of relativity in the early 20th century was undowutaed|
historic event, which significantly influenced the further development of the wheleysfcs.
Today it is generally accepted, and its undermining is rightly considerathaseptable since
it does not have any justification in the experimental material. Howevecaifres to the
overall picture of circumstances and implications of this principle, it islfedsi clearly
isolate two different strands. They clashed with each other in hot discussibaaginning
of the century and they still clash constantly, even though now it happens almosivekg!
behind the scenes of today’s mainstream physics. The first, a radicallisoms&ream was
launched in 1905 by the extremely bold, revolutionary postulates of Einstein, whicleelevat
the principle of relativity in one fell swoop to the rank of a central axiom, to vavehything
else should be subjected in an absolute way. The second stream, an evolutionary and
constructive one, which used cautious deduction on the basis of then generally accepted
principles, represented by the works of such physicists as Lorentz, Poinoaiéai, and
Langevin, was the continuation of a lengthy and painstaking empirical and tteoreti
searching, lasting decades, during which the way to the acceptance of th@eahci
relativity and understanding its role was lengthy, gradual, with frictiones®tvations, while
maintaining the classical conceptual apparatus and classical resezttodology.

The radical trend won this battle in the sense that it was Einstein's workshalieimade the
principle of relativity popular and caused a general fascination with this paneipd this
happened at a time when supporters of the mainstream classical trendlierhstcourse
of seeking the decisive final answers. Therefore, this principle has beeronbgnaentified
with the formulations of the Einstein’s special relativity (SR), and beaaubés the
Lorentzian formulation which appeared a little later became almost cotypgtetgotten.

However, there is no doubt that supporters of the cautious constructive way soon reached the
goal too, and if not earlier then for sure in 1910 already existed the Lorentzignataton

of the phenomena associated with inertial motion in a complete, finished form. It is
compatible with the principle of relativity and accepts this principle, but idriveeany

startling epistemological innovations which are characteristi©®gapproach of Einstein [1].

As a result of this fact, many if not most of those who patrticipated in the tedioutivagni
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process or who watched it closely remained sceptical about the formulationsteir
inclining rather to relativity as formulated by Lorentz.

Later relativity as promoted by Einstein and Minkowski completely dominh&etéaching of
physics and the physical public opinion, never stopped however popping up more and more
new followers of the Lorentzian relativity simply because keeping inrthlysis of

experimental facts classical concepts and methods, in a deductive progessived
independently, often not even being aware of it, at the relativity in terms of zofenbng

later representatives of this trend one can mention such names as Ives §&};, Bajil Dingle

[4], Prokhovnik [5], Janossy, [6], Sjodin [7], Podlaha [8], Gregn [9]. In Poland the Lorentzian
version of relativity was promoted among others by Frejlak [10] Gskhi[11],

Czerniawski [12], and the author of this article [13].

Unfortunately, mutual contacts of the followers of both trends and their results, cassy
do not constitute a glorious chapter in the history of scientific research. Suesta
discussions are extremely rare and even if they occur in those few cagesidhdth a lack
of any progress towards mutual understanding. They are often dominated by mutual
allegations, virulent attacks or the attitude of self superiority and contempefopposing
party. Perhaps the whole problem is due to the fact that physics, although iideEmht

be an exact science, does not have its set of basic axioms. If like in mate@mnggometry
such a basis would exist, the effects of the changes proposed by Einstein wouily be eas
trace exactly and this would probably bring to an end the long-standing Bulitgrites.

Observing the condition of things and following some discussions which took place in the
past (in particular the famous duel Dingle-McCrea, to which numerous refecancbs

found in the bibliographic work [14]), one can come to the conclusion that the cause of so
a deep stalemate and the lack of a common language are the differemeesyin
fundamental, often not clearly enough defined assumptions, terms or conceptsulflod tes
is that starting points and ways of reasoning in both cases are so much different,

that a constructive exchange of opinions becomes almost impossible. It folbbovehfs that
breaking the deadlock could possibly be reached by the clarification of thesméanidha

initial assumptions in order to locate the point of branching of the course of reasoniwo
separate tracks, which although they take their origin in the same emipastsiland its
mathematical description, arrive in a remote, almost opposing points when it tcotnes

final conclusions as to the nature of the inertial motion and how to interpret the observed
phenomena associated with it.

This article is an attempt to present the Lorentzian version of relativitych a way that it
would be possible:

a) getting to know and understand the essential points of it,
b) to trace the main initial basic assumptions and how to proceed to the final result

c) to take substantial discussion or a polemic by questioning the assumptions; specifi
circumstances, statements or conclusions.

In its first version this article was written in Polish at the turn of thesy®a83 and 1984 and
was directed to be published in the Polish journal ‘ystizyki”. Unfortunately, as usual in
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such cases, the reviewer, a mainstream relativist, did not recommend itatprhlinstead,
he wrote his own article on the same subject [15], presenting therein an arguerensett
by relativists, that the standard interpretation of SR cannot be undermined andréhexiste
no alternative to it. In his article also some “cold war” accents aghmstisurping
improvers” of SR could be heard, the same with which one can meet very often in the
opinions of relativists. It took more than three years of efforts, before wegett@post a
short note [16], disproving some of his thesis.

There are, however. some signs of a gradual, slow climate change arousdekefdhe
interpretation of SR. This subject is more often recently undertaken, albhégsstiby
physicists than by philosophers of science. This allows to hope that eventually tleticonvi
will prevail that there exists here an interesting problem which demantsaadahorough
treatment, which has long been postulated by proponents of the alternative etierprand
which until recently so persistently opposed the proponents of the standard approach.

However, in order not to waste time on fruitless breaking in open doors, it seemsaineess
stress as strongly as possible:

a) We speak about a concept which involves the principle of relativity and the Lorentz
transformation, and hence it is both empirically and mathematically inglissimable
from the standard, Einsteinian interpretation of SR. Therefore any refetenseme
experiments which supposedly overthrew it, are misleading. The arguments of this
type are usually referring to some short, temporary working hypothesks aay to
the final form of this interpretation, but in no case may relate to the latter.

b) It does not appear reasonable to argue with those who strongly insist thataapart fr
the standard interpretation of SR no other concept able to explain all of the
experimental facts exists, because such a claim may arise only onbiarige or of
dishonesty. It is true that the alternative Lorentzian concept is not wideyrk
however, this does not justify ignoring it.

c) In order to disprove the statements contained in this article it is not suffficie
argue that they are wrong because they are not compatible with the postulates
Einstein or other formulations of the standard interpretation of SR. This method of
“disproving”, although widely used (this could be demonstrated on the basis of a rich
material) is, however, for obvious reasons not acceptable when it comes to evaluating
a concept, which is to be an alternative to the concept in question (although some
supporters of the mainstream formalistic trend will probably find it verjcdliffto
break away from such an approach to the matter).

2. Properties of physical objectsand their descriptions

For the purpose of this article let us define physics as a science of the psopiepinysical
objects and of the laws governing them. A physical object is any material badgyaut of
material bodies, such as a rod, a clock, a Michelson interferometer, an aatioraadry, a
human being, the solar system etc. Properties of a physical object aaphyantities

which characterize this object, such as e. g. its length or some other sizeotity vél

motion of individual parts of the object relative to each other, period of revolution, frequency
of vibrations, time of flight of a body or a signal between different parts of thetobjec

3



In order to get a description of a certain property of a physical object, ragasis are
necessary, based on certain assumptions. For example, if the object will be a rotheand if
property of the object to be measured is its length, then in order to describe thisymopert
will need to introduce a unit of length. Hence the assumption will consist in thé&idafof a
length standard and giving it a name.

After the adoption of the necessary assumptions the quantity in question can be dneasure
the result is a description of the property in question. In our example, if the assursati
definition of the meter, the measurement will consist in determining the rdtie &gngth of
the rod to the length of the meter, and the description of the Ienfthe rod will then be

e.g.
= b metres. (2)

Let us suppose now that two persohgndB, are investigating independently of each other
the lengths of two different rodsandM, and as a result they obtain the following
descriptions:

[La= 5 metres,lys = 5 metres. (2)

The first of these descriptions is the description of the length of thé aimtained by the
persorA, while the second one is a description of the length of thMroldtained by the
personB.

Now we want to use these descriptions for comparing the lengths of both rods. Iteipedia
one can see that both of these descriptions are the same. But does it mean allydhredtica
both rods have the same length? In order to be able to derive from the descriptions such a
conclusion, one still has to ensure that the term meter means for both persons tinngame
that is, that the two persons have used in their measurements and descriptions the same
assumptions. If this would not be true, then despite the fact that the descriptionmatiy for
equal, the two results would not be comparable and hence it would be impossible to draw
from them a correct conclusion as to the mutual relationship of the lengths of both rods.

From the above elementary considerations the following general conclésions

There exists a fundamental difference between a property of a physect aigl a
description of this property. A property of a physical object is an objectiveertasfireality,
independent of the observer and of the way of measurement or observation. On the other
hand, a description of a property of a physical object contains both objective eleaments
well as conventional elements which are in a sense, and to some extent subjguiveeioie
on the observer and on the way of measurement or observation, and originate from the
assumptions adopted by him. A formal equality of the descriptions of propertiesais not
sufficient condition for a physical equality of those properties. Correspondingrpespof
two different physical objects are identical in a physical sense otlg game are their
descriptions obtained as a result of measurements, carried out with theheseaohe
assumptions.



The adjective “formal” which occurs above will be used henceforth in this sensaszsi“‘on
the same strings of numbers” or “giving numerically the same resuljai’diess of whether
those numbers are in a physical sense comparable with each other or not.

This principle presented above let us call the principle of consistency of e@&sis or the
principle of comparability of results of measurements. To put it brieflpys that in order to
obtain by measurements descriptions comparable with each other, one has tdhahtwed
descriptions are the results of measurements which are consistent withhesichrat in
order to obtain results of measurements consistent with each other, one has tthansure
these measurements are based on the same assumptions.

An important specific consequence resulting from this principle, which Weisdlin further
considerations is that, if the measurements are compatible with each ledhes, (f their
assumptions are the same), then the descriptions resulting from them of the smtnesobj
reality (i.e. the same properties of the same object at the same pbgseiditions) must be
the same. If two descriptions of the same objective reality (i.e. the sapertes of the same
object in the same physical conditions) are not the same, this is a clear evidgribe two
measurements are not consistent with one another (i.e., there exist soraaadiffen the
assumptions made), and hence the descriptions (series of numbers) are incomparable

What is the easiest way to check the mutual consistency of the measurenheiitspaiople

A, B, who measured the lengths of the rbdM ? Just let the persdhcarry out a

measurement and make a description of the length of tHéd oydet the persoB carry out

the measurement and make a description of the length of the Ifdtie results obtained by

the two persons for the same rod, i.e. the two descrigiigasdl g, or the two descriptions

Ima and Iyg would not be the same, it would be an evidence of mutual inconsistency of those
two measurements due to some differences in the assumptions, and therefore ltenayul
evidence of the incomparability of those descriptions. If, on the other hand, a pair of
descriptions made by two persons for the same rod are found to be equal, one can draw a
conclusion that the corresponding measurements are consistent with one another, i.e. t
assumptions of both people are the same, and one can conclude that the descriptions of those
two persons are comparable. This means that the lengths of both rods are reaiethe sa

||_:||v|. (3)

From what we have said is pretty obvious that in all physical investigatiomesekists an
urgent need to distinguish thoroughly between the descriptions of physical properties and
properties themselves, as well as the need for careful selection and tracking of the
assumptions underlying the measurements and descriptions. Without this itilselneggen
that the elements of objective reality be mixed up with the conventional elemetisiedrin
the results of experiments. As a result of it one can draw incorrect conclusionghabout
objective properties of physical objects.

The above remarks look like taken out from a textbook of physics for elementary schools,
however, it appears that even in important statements, regarded asaxigimaments of
modern physics, this elementary principle which is obvious for every experimemts to be
neglected and badly violated.



In the course of further considerations, we shall see that the adoption of the abopkepinc
consistency of measurements as the starting point for the analysis ofinea base of SR
(that is, of all what we know from the experiments about objects in the inerti@nnteads

in a simple way to the Lorentzian interpretation of relativity, i. e. to the teeaccept the
existence of absolute rest and real changes of the properties of objatts, teekthe absolute
motion.

3. Themissing quantity

Studying and describing spatial properties of objects alone, such as lengthotomsse any
difficulties and requires only the definition of a length unit. Similarly simplgescribing the
time properties of objects only, such as the period of vibration, the time of rotation or
circulation, etc., which can be achieved by comparing those times with the timadapited
as a standard. A specific difficulty appears when trying to investigaperes, in which
both spatial and temporal elements exist. This difficulty lies at the vergébion of
relativism and its realization is the key to understanding of many facts.

Let in our laboratory be at rest a rod of known lerdtte ends of which are at the poifits
andD, and two identical clocks, each at one end of the rod. From the p@rebbis push in
the direction of the poir in rectilinear uniform motion a ball at the moment when the clock
in the pointC indicates the timé&. We want to determine the velocity= I/t of the moving
ball along the rod. To calculate it, one needs to know the time of flajtthe ball fromC to
D. ltis equal td = t, — t;, wheret; is the moment of the arrival of the ball at the p&inAt
this moment on the clock I we read the tim&, which is equal tdz =t, + T, whereT is an
unknown difference of the reading of both clocks. In order to detertnjnmee need to know
T. How can we measure this quantity? This problem would not exist if prior to the
measurement of the velocity of the ball the synchronization of the two clocks would be
carried out, because then it wouldbe O.

So let us try to synchronize those clocks. To do it let us sendGrmnD any signal which
propagates with known velocitg and let us set the reading of the clocPait the time of

the arrival of this signal iD to the valudgp = toc + I/vs, wheretyc is the reading of the clock
in C at the time of emission of this signal. But how can we determine the velgaiyce to
measure any velocity it is necessary prior to synchronize the clocksW/gdiaa vicious
circle. To synchronize, one needs to know some velocity, and to measure any vekcity on
needs synchronization. Any clock synchronization cannot be performed without a known
velocity and no velocity can be measured without a synchronization of clocks.

It turns out that this difficulty is by no means trivial, but reflects a very fovesdal feature of

the construction of our world. It cannot be removed by any circumvention or any, even very
complex experiments or theoretical considerations. It is not obvious @lénste and it is
tempting to seek solutions to this problem, and many people spent a lot of time and effort
trying, however, it proved to be futile.

What remains as a solution to this problem? We can only synchronize distant clocks
conventionally, by definition. The definition of synchronization will also be a definitian of
certain velocity, and a definition of simultaneity of distant events. This tefirwe need to
include in the set of assumptions, needed to carry out measurements and to obtatiodescri
of properties of physical objects. This assumption is of course an additional conaknti
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element in the descriptions of the properties of objects. A definite form ostusi@tion we

will discuss a little later but now we have only to stress the obvious fact tlcaiptiess of

the properties of an object depend on the form of this assumption. The adoption of different
assumptions about the simultaneity of distant events will of course result in obtaining
different descriptions of the properties of the object, due to different valwesoofties and a
different order of distant events, although the very properties of a particutat,diging a

part of objective reality, are of course not influenced by changes of assasypiiey are
independent of any changes of the assumptions made.

4. States of motion and frames of reference

Let us introduce a few concepts in order to facilitate the consideratiotesdrlahe
properties of physical objects in motion. We will only deal with inertial motioas, i
rectilinear uniform (with constant velocity) motions of physical objectssé&meotions will
always be relative, meaning motions of objects relative to one another, as the obncept
motion for a single object is meaningless. Hence, the concept of velocity vélfsalve the
concept of relative velocity.

Let us introduce the term “state of inertial motion” (SIM) as a charstiteof the moving
object. Two physical objects are in the same SIM if and only if they remegstatlative to
one another. However, if these objects move relative to one another at a finity velec

will say that they are in two different states of inertial motion (SIMs}hEgsnysical object is,

of course, at a certain moment, in one and only one SIM. Individual SIMs we will dgnote b
means of the letteé3 with the relevant indices.

In order to be able to describe inertial motion and properties of physical olijects,

necessary to introduce an “inertial frame of reference” (IFR). Tdgqtdssibility to describe

in numerical form the positions of objects or their parts and changes of those pasitions

time, it is necessary to define in the chosen IFR a system of coordinatexydaaatthe

standards of units of physical quantities, and to adopt the assumption about simulfaneity o
distant events. Then the obtained descriptions of velocities of objects will bgtiessrof
velocities in the chosen IFR, obtained using the adopted set of assumptions. The IFR can be
chosen arbitrarily, and this choice is also one of the assumptions necessacyibe des
properties of objects, and as such is also a conventional element of the descriptions.
Individual IFRs we will denote by the lettErwith the relevant indexes.

The introduction of an IFR and making the other necessary assumptions, makes it,possible
particular, to unambiguously identify and keep records of SIMs. For the adoptetuelieRst

one and only one SIM such that objects being in this SIM are in this IFR at rest. Thus, the
choice of an IFR consists in binding it with a definite, selected SIM. OtiMs &e then

moving with constant velocities and are characterized by the description ofeloeity

vector. Each set of numeric values of the description of components of the veloaty vect
corresponds to a definite SIM, and vice versa.

The properties of physical objects in all SIMs can be and should be described using a
common, the same set of assumptions. If this condition would not be fulfilled, theneds stat
earlier, the descriptions of properties of a physical object would be incompanadnhe
themselves. Changing the IFR and the other related assumptions is, of coursgearctize
conventional elements in the descriptions, so, in general, this change can change the
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descriptions of the properties of an object, but there will be no change of the propetftiss of
object themselves, because the object being tested and described is notdstabgote
physical action, which could cause it to change.

On the other hand, changing the SIM of an object, i.e. moving this object from one SIM to
another can only occur as a result of a physical action on the object: the applicédroe of
and giving it an acceleration, there can therefore not be ruled out in advance thétgossibi
that in the course of this action some objective changes to the properties of the abject oc

Because of that, let us introduce one more concept, that of identical objects. Tets atge
identical if placed parallel to one another in the same SIM, they have alp#siof
corresponding properties equal. If one then transfers those objects intondifivis, they
are still by definition identical, although their corresponding propertiesnobgyecessarily
remain equal since they could be subject to some real physical changesudisad tigis
transfer.

The primary issue of physics of inertial motion is the question whether or not the
corresponding properties of identical objects, after being transferredeieedifSIMs, remain
equal.

5. The assumptions about the speed of light and units

Let us choose a definite SIB}L, let us bind with it our IFFE, and let us define in this IFR

the axes of the rectangular coordinaiey, z. Now we need to introduce the necessary
assumption on simultaneity, that is about the way of synchronization of distant clesks. B
suited for this purpose is the phenomenon of propagation of electromagnetic signals, or just
light due to its specific characteristics and importance in nature. Its cengerlays in the

fact that this is the fastest known, rectilinear uniform motion and unlike other mtitens
speed of light is easily reproducible because its time of flight betwegoithieof emission

and the point of absorption depends only on the distance of those points, but does depend
neither on the SIM of the emitting object, nor on the SIM of the absorbing object.

The simplest form of the assumption about the speed of light is that in the chogeqther
length of the vector of the speed of light does not depend on its direction, that isFhttdan
speed of propagation of electromagnetic signals is isotropic. This assumetwifl denote
by the symbolla .

Let us introduce now the assumptions about the units of length and time (others will not be
needed here), using the well-known physical standards of a meter and a secamsk Beca

are not yet sure whether the properties used in these definitions (vibration freguarmtihe
corresponding wavelengths of the krypton and cesium atoms) depend or not on the SIMs of
these objects, we need to bind them to a particular SIM, in our case with & STiklese
assumptions, concerning the units, let us denote by the sygrbol

The adopted assumptioRsg, Ia, Ua present a set of assumptions which is both necessary and
sufficient to carry out measurements and to make descriptions of propertiesichphy

objects, located in any of the SIMs. Note in particular that the assumptions niadelte
simultaneity for any points of space and for any moments of time, an8uifae put a clock

and define its starting time, the introduced assumptions define in a unique wayctiygidas
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of the local time for each point of space and for each moment of time, synchronibed by
assumptions made with the readings of the clo@ in

It should be noted that the made assumgti@nsures only the isotropy of the description of
the speed of light relative to objects3n. This descriptiortaais expressed by the well-
known numeric value , independent of the direction of motion of the light. The description
of the speed of lightxa relative to objects in any other SI$t, different fromSydepends on
the direction of motion of light and takes the values in the range betwegpa andc + vxa,
wherevxa is the numeric value of the description of the velocity of motion of theSzIM
relative to the SIMB, obtained with the use of the set of assumptiensla, Ua .

6. Descriptions of an object in different states of motion

Let us introduce the following way of identification of descriptions: DefR, S\,Fa, la, Up)
means a descriptidd of a selected set of properties of a physical olijest the SIMS, ,
obtained as a result of measurements carried out with the assuniatidas Ua specified
above. The description of a single, specific property will take the form ofxéonge:

Ly (R, S, Fa, Ia, Ua) =1, (4)

whereL, is the symbol of a given property, for example, the length of the dRjecthe
direction of the axis af, andl is a numeric value describing this property.

Let S\ be the SIM of our laboratory equipped with standards of length and time, clocks, and
other necessary devices, such as equipment for the emission and detectiorsiginaig for
synchronizing clocks, etc. Using the assumptiensla , Ua let us build inS, two identical
objectsP, R consisting of two mutually perpendicular arms of equal length, positioned along
the x andy axes of the IFFE, , with equipments for the emission and detection of light
signals at both ends of the arms, and a clock, and let all the parts of each of #éasebebj
connected rigidly in one unit.

Into the set of properties of the objePtandR which are to be measured and described let us
include: the lengthk,, L, of both arms, the time intervalg’, Ty, T,", T, of light passing

along the arms in one and the other direction, and thesratiethe clock, which indicates by
how much the reading of the clock advances during the time of one second.

Using the made assumptions and carrying out appropriate measurements aaticcedcule
will obtain the following descriptio® (P, S, Fa, |a, Ua) Of the properties of the objeet

Lx (P, Su Fas la, Up) =1,
y(B, S\ Fa, 1a, Up) =1,
« TP, S\ Fa I, Upn) = l/c,
x_(lp, S Fa, la, UA) =l/c, (5)
y+]\P, S\, FA, IA; UA) = |/C,
y_(lp, S\, FA, |A1 UA) = |/C,
(PS S\, F/_\, |/_\, UA) =1.

Because the objecBsandR are identical, are placed parallel to each other in the sam&SIM
and are described using the same set of assumptipfrs Ua, the descriptions of all their
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corresponding pairs of properties must be equal, that is, the descilip(RnS, Fa, 1a, Up)
will be exactly the same as the descriptidriP, S, Fa, Ia, Ua) in eq. (5) with the identifying
symbol of the objedR instead of.

Now let us transfer the objeRtfrom the SIMS, to a new SIMS; different fromS, and let for
simplicity S; be defined ir-a by the velocity vector directed along the axix.dfVe want
now to find the description of the objdetin this new SIMSs, obtained using the same set of
assumptions. The assumptions made and the measuring instruments used (which, however,
must remain in the SINB, , because only there are by now specified their properties), allow
us to perform all necessary measurements in order to obtain the desdiBoIs ,Fa, Ia,
Ua). On the basis of the known experimental facts we can foresee that this meswaiipt
take the form:
Lx (R, S, Fa, la, Up) = l/yga,

y(BR, S, Fa, Ia, Up) =1,

TR, S, Fa la, Un) = /[ysa: € —\&n)],

R, $, Fa, 1a,Un) =1/[ysa" €€ + VA, (6)

"R, S, Fa, la, Un) = y8a-l/c,
"R, S Fa la, Ua) = y8a-llc,
Rs S Fa, Ia, Ua) = 1hyga.

< X X

f\<

where
vea = IN(1 —vga?/c?), (7)

andvgais the numeric value of the description of the velocit$ah the IFRFA: V (S, Fa,
[, Up) = Vaa.

As one can see, the two descriptiddgP, S\, Fa, Ia, Ua) and D (R, S, Fa, Ia, Up) in the
corresponding equations (5) and (6) are not equal. This result indicates that tipticlesof
corresponding properties of two identical objects placed in two different, Sidflsined by
the use of the same set of assumptions, are generally not equal.

Since all the assumptions, that is, all conventional elements in both of the two above
descriptions are the same, and yet these descriptions differ, the obvious consltisabthie
differences in those descriptions must be caused by some elements of objalityyeirat is,
that the corresponding properties of identical objects being in different SIMgereeally
not equal. Below we will get yet another confirmation of that conclusion.

7. Descriptions of an object in different frames of reference

All descriptions studied so far were based on the same set of assumptions. Nowallet @s m
different set of assumptions and let us look at the descriptions obtained by applyingghem
us bind our new IFR with the SI&; . Let us assume the isotropy of the speed of light signal
propagation in this new IFRg and let us build irfgs a set of necessary standards of units of
length and time, using identical definitions of these units, but related now to thesobject
(atoms of krypton and cesium) being in the S§M Let us also build i5s the necessary
measuring instruments, or let us transfer fi@o S these measuring instruments, which
previously we used iBs While carrying out measurements with the set of assumgggnsg,

Ua . In this new IFRFg and applying this new set of assumptiégsls, Ug let us carry out
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the necessary measurements in order to obtain the descrip{RnS, Fg, Is, Ug) of the
properties of the obje® in the SIMS; .

On the basis of the known experimental facts we can foresee that this descrilptadtevthe
form of:

Lx(R, S, Fg, Is, Ug) =1,
v(R, S, Fg, Ig, Ug) =1,
X ]:R, %, FB, |B1 UB) = |/C,
X_(lR, %, FB, IB; UB) = |/C, (8)
y+]:R, %, FB, |B1 UB) = |/C,
y_(lR, %, FB, IB; UB) = |/C,
(% S\B, FB, |B, UB) =1.

This new set of assumptions and the measuring tools being rivaiia also sufficient to
carry out the measurements and obtaining a description of the properties of th@,object
which remains still in the SINB, . On the basis of the known experimental facts we can
foresee that the descriptidd (P, S, Fs, Is, Ug) will take the form of:

LX(P1 &1 F81 |81 UB) = |/YABy

y(B, S\ Fg, Ig, Ug) =1,

« TP, S, Fe, ls, Ug) = l/[yas- € — ag)],

x P, S Fa, Is, Ug) = l/[yag" (€ + Vag)], 9)
y+]\P, , FB, IB; UB) = YaB" |/C,

S
~ P, & Fs, I, Ug) = yas - l/c,
Ps S\ Fg, I, Ug) = 1/yas.

A‘<

where
YAB = 1/\/(1 —VABZ/CZ), (10)

and vag is the numerical value of the description of the velocity of the S{lh the IFRFg:
V (Sy Fe, I, Ug) = Vas.

Note that the descriptioD (P, S, Fa, Ia, Ua) (in equations (5)) and the descripti@n(P, S,
Fg, Is, Ug) (in equations (9)) are two different descriptions of the same objectiveyréadit
objectP in the SIMS, . Different are in them only the sets of assumptions, i.e. the
conventional elements. Since these two descriptions are unequal, we can drawsaroncl
that those two sets of assumptions are inconsistent with one another.

The same conclusion can be drawn from the non-equality of the descriptidhsS, Fa, I,
Ua) (in equations (6)) an®d (R, S, Fs, Is, Ug) (in equations (8)), in which all the objective
elements (the obje®& in the SIMS;) are the same.

Since both sets of assumptidfs Ia, Ua and Fg, Ig, Ug are not consistent with one another,
the corresponding descriptions obtained while using them are incomparable. This result
surprising at all. It was known in advance that both sets of assumptions are ieobrasst
they contain two differing definitions of simultaneity of distant events, whigst head to
non-equality of obtained descriptions.
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The sets of assumptiofg, |a, Un and Fg, I, Ug are formally identical, based on the same
rules and definitions, but one time related to the SiMand the second time to the S8,
which, as one can see, does not ensure their compatibility. Formally idessaahptions are
thus not equal if they relate to different states of motion.

8. Formal equivalence of the frames of reference

By comparing the descriptio® (P, S, Fa, Ia, Ua) (in equations (5)) with the description

D (R, S, Fg, Ig, Ug) (in equations (8)), we notice that they are formally equal. They relate to
identical objects in different SIMs and were obtained using identical but not etpuaf se
assumptions. Formally equal will prove to be also the descripioi®, S, Fa, Ia, Ua) (in
equations (6)) and (P, S, Fs, Is, Ug) (in equations (9)), if the numerical valueg andvga,,
(and therefore also the valuesygf andyga) will be equal.

From known experimental facts we know that this equality of corresponding preértie
identical objects in different SIMs, obtained by the use of identical but unequalpdiEsisn

is valid for all IFRs and its name is the principle of relativity. In terdapéed by us here we
can formulate it shortly as follows: The descriptibn(G, &, Fv, Iy, Uy) of any property of

any physical objed® in the SIMSx depends only on the description of the velowi{s, &,

Fv, Iy, Uy) =vxy of the SIMSx in the IFRFy, and does not depend on the choice of the SIM
Sk nor the choice of the IFRy . In a special form fovxx = O this principle will have the form:
The description® (G, &, Fx, Ix, Ux) for all SIMs and IFRs bound with them are equal.

In this sense, all IFRs are equivalent. Because this principle is about thieyexfubke
descriptions of properties of physical objects, and not about the equality of thos¢igsoper
themselves, let us call this equivalence a formal equivalence.

The formal equivalence of IFRs means that an operationally preferred &fareference does
not exist. The descriptions of the properties of identical objects in all SIMspettasing
identical sets of assumptions, but in each case related to this particular &#dquat. Hence,
inertial motion is in this sense formally relative, since the descriptions ofrpiespef

identical physical objects in any IFR bound with the SIM of this object do not fidfarthe
corresponding descriptions in other IFRs bound with the SIMs of those objects.

9. Physical non-equivalence of the states of motion

We stated earlier that the primary issue of physics of inertial mottbe guestion of
whether the corresponding properties of identical objects, transferred fierenlifSIMs,
remain equal. If it were so, all SIMs would be equivalent in a physical senséeaeibte
inertial motion would be relative not only formally but also physically.

It would be not justified to conclude that the equality of the descripBds S, Fa, la, Up)

and D (R, S, Ug, Ig, Js) is a proof that the properties of the objgeh S, and of the same

objectR in S are equal. Such a conclusion would contradict the fact of the non-equality of the
description®d (R, S, Fg, Ig, Ug) andD (R, S, Fa, Ia, Ua) as well as the fact of non-equality of
the description® (R, S, Fa, Ia, Us) andD (R, S, Fs, Is, Ug) since these facts indicate that

the sets of assumptioRg, Ia, Ua andFg, Ig, Ug are inconsistent with one another and thus
render mutually incomparable descriptions. Furthermore, such a conclusion would also
contradict the fact of the non-equality of the descriptidiR, $, Fg, Is, Ug) andD (R, S,
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Fg, Is, Ug) as well as the fact of non-equality of the descriptDiR, S, Fa, Ia, Ua) and

D (R, $, Fa, Ia, Ua) since in those pairs of descriptions the sets of assumptions are the same,
and hence the non-equality of those descriptions is a direct proof that the corrggpondin
properties of the obje® in Sy and the same objeBtin S5 are not equal.

By the way, the non-equality of the corresponding properties of identical phylsjeets in
different SIMs can be demonstrated even in a more straightforward way. leeaillghe
difficulties with the synchronization of distant clocks mentioned earli¢heltorresponding
properties of an obje€t in a SIMS, and an identical object i8; were equal indeed, then the
synchronization of two distant clocks 83 could be performed in many different ways and it
would not be necessary to resort for this purpose to a convention or an agreement.

For example, if the lengths of the aripgP, S) andLx (R, $) were indeed equal (we omit

here the identifiers of the conventional elements, i.e. the assumptions because wspdalnot
here anymore about the descriptions of properties but about the properties thgntkelves

the two ends of both of the arms shifting aside one another would have to meet at the same
time, which could be the way of determining the simultaneity for two distant points.

Similarly, if the rates(P, S), ands(R, $) of the clocks were indeed equal, then the clock in
S could be used to synchronize two distant clockSsiregardless of the relative velocitys

of those two SIMs. From the known experimental facts, as well as from the natitam
formalism of SR it is well known that synchronizing distant clocks by this metfamtlices
inconsistent results which depend on the velogigy and this is a further direct proof that the
corresponding properties of identical objects in different SIMs are @gneot equal.

And hence, on the basis of many well-known experimental facts and the argureeataqu
above we can accept with certainty the conclusion that despite of the forataityedf
different IFRs (i.e. the formal equality of descriptions of correspondingepties of identical
objects in different SIMs), different SIMs are in general not physieajiyvalent, i.e. the
corresponding properties of identical objects in them are generally ndt Egisameans that
the relativity of inertial motion is not a physical relativity. Physalgect when transferred
from one SIM to another one undergo objective, physical changes of some of thaitiggope
These changes, however, are undetectable, if these properties are nmesastined
descriptions are made each time by the use of a different IFR and a difedreint s
assumptions, associated each time with a different SIM.

It is not difficult at all to understand why this is so. If when transferrechenaSIM the

length of an object changes, then the length of a transferred standard length cinénge

in the same way as well. The changed length measured by a changed lengilh gine an
unchanged result, i.e. the changes in lengths will remain undetected. $imilaeh

transferred to a new SIM the rate of a clock changes, then the rate of @rtemhsfandard
clock will change in the same way as well. The changed clock rate meag@retidnged
standard clock rate will give an unchanged result, i.e. the changes in the cleckiltate
remain undetected. This simple consideration indicates that to draw a conclustbe tha
propertiesV (P, S) andW(R, $) are equal on the basis of the equality of the corresponding
descriptionsD (P, S, Fa, Ia, Up) and D (R, $, Fs, Is, Ug) is not justified.
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10. Formal reason of the differences of descriptions

Why descriptionsD (P, &, Fv, Iy, Uy) depend on the description of the velocity of the SIM

S« relative to the IFREy: V (S, Fv, Iy, Uy) =vxy ? It is unnecessary to assume that it is a
mysterious property of space-time which causes that the magnitude of chiingesgdual
properties of objects seems to be dependent on the relative velocity of thealajea to

the observer. Instead, it is the description of the velocity of theSgidlativeto the SIMS,

for which the assumption about the isotropic propagation of the speed of the light lsagnals
been made. This isotropy is invalid for other SIMs, different f&ymand the magnitude of

the anisotropy is proportional to the description of the velogity. This value is therefore a
measure of the assumed anisotropy of the speed of propagation of electianveayes

relative to the SIMBx . Hence, the magnitude of the “relativistic” effects, i.e. the magnitude of
changes of the descriptions of the properties of the ol}et, &, Fv, Iy, Uy) in comparison

to the description®D (P, S, Fv, Iy, Uy) depends on the assumed anisotropy of the speed of
light with respect to the SINk, the value of which isxy. Thus, the “relativistic” effects

which appear in the descriptions, have an objective reason, and this reason is the assumed
magnitude of the anisotropy of the speed of light with respect to the object wiieimg
investigated and described.

11. Physical reason of the differences of properties

From earlier considerations it follows that the properties of physicaltebjeansferred to

different SIMs, undergo real, physical changes, so it begs the question, evtretsa

properties and what are the regularities of their changes. Because we ofgeentdif

descriptions of the properties of objects depending on the adopted set of assumptions, i.e. on
the conventional elements in those descriptions, in order to draw correct conclusiorte@bout
properties of objects themselves we have to take into account all of thosentiffere
descriptions. It seems logical to conclude that the objective data about theigsapfdtie

objects themselves will be the data that result from all descriptions, i.ealirtim sets of
assumptions.

The first and fundamental fact which meets this requirement, is that the speegaafgtion
of electromagnetic signals can be isotropic with respect to one and only one SiMyithile
respect to all other SIMs the speed of light is not isotropic. This follows fromsed of
assumptions. There does not exist any set of sound and logically coherent assuoptions
measurements and descriptions of the properties of objects in various SIMs,ractmrdi
which the speed of light would be isotropic with respect to more than one SIM.

The acceptance of this fact gives immediately a transparent picture eft@spf physical
objects and their changes under the influence of motion. In accordance with tes tinese
is one and only one privileged SI§j such that the speed of light relative to objects in this
SIM is constant, independent of direction. The true description of any ébjedhe SIMS,

is the descriptiorD (Q, S, Fo, lo, Ug). A true description of the objed after its transfer to
any other SIMSy is the descriptiorD (Q, &, Fo, lo, Uo), in which the velocityvxg of this
object relative to the SINK plays its role. The true description of this velocity is the
descriptionV (S, Fo, lo, Up) =Vxo . Objects moving relative to the SI&j undergo objective,
real, physical changes of their properties (i.e. they are subject‘t@ldwgvistic” effects, in
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particular length contraction in the direction of motion and slowing-down of all @iysic
processes), whose magnitude depends on the velggityhich determines the true
anisotropy of the speed of light relative to the given Si\V

Due to the formal equivalence of IFRs, i.e. due to the formal relativity, thesséishnot be
experimentally identified, and as a result of it true descriptions of the pespefthe objects
cannot be selected from the infinite number of all possible descriptions.

The fact that it is impossible to identify the SBflexperimentally is not contrary to the
conclusion of its existence, nor does it undermine that conclusion since the existiiee of

SIM is a consequence of the physical non-equivalence of SIMs which can be derived without
doubt from the existing and observed differences of the properties of identicas oinject
different SIMs.

The necessity of the existence of the privileged SiNbllows also from a pretty elementary
consideration. If light moves rectilinearly with a constant speed and itd spesproducible
and does depend neither on the SIM of the emitting object nor the SIM of the absorbing
object, which is generally accepted without reservation, then it must exist aBtheith
respect to which this speed is determined, i.e. thegIM

12. Thereason of formal relativity

If there exists a privileged SIi%, and if the properties of the objects depend on their velocity
relative to this SIM, then how can we explain the impossibility to identify tiNg 5¢. the
formal relativity, i.e. the formal equivalence of IFRs, i.e. the formal eguaiithe

descriptions of the properties of objebt§Q, &, Fx, Ix, Ux) for all Sc andFx attached to

them?

There is a formal answer to this question as well as a physical one. yaakeiy it is due to

the fact that the Lorentz transformation which correctly descriladisyrenas such a specific
mathematical form. This transformation is a valid recipe for transfgyescriptions of

properties of objects, obtained by the use of one set of assumptions, into descriptions of those
properties obtained by the use of a different set of assumptions, and more siyeeifica

recipe for transforming the descriptions obtained while assuming the anysotrhe speed

of light relative to the object described into the descriptions obtained while agstimai

isotropy of that speed. The mathematical form of this transformation is suctitéra

assuming the isotropy of the speed of light relative to the object, the descriptien of t

properties of the object turns out to be independent of the SIM of the object.

This form of transformation is of course not accidental, but it is imposed by thealhg®/s
which are in force. So why in spite of the anisotropy of the speed of lighteslatthe
object, and despite that the magnitude of this anisotropy determines the propeintes of t
object, after making the assumption of the isotropy of the speed of light theptiessrof
these properties appear to be exactly what are the properties of the sechenabSIM
without anisotropy of the speed of light, thatSs?

This fact, i.e. the formal relativity, is undoubtedly a fundamental fact andpdan@tion of its
reason is important for understanding the logic of construction of our world. Iratidasd
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interpretation of SR formal relativity is being explained in geometricd@sra result of the
symmetry of space-time, but here we need a visual, physical explanation.

It is not difficult to formulate such an explanation. The speed of light is not only the spee
transmission of electromagnetic signals, but, what is more important, alsoete of
transmission of electromagnetic force interactions in vacuum, and most pralsabbyf all

other interactions. Individual elements of the physical objg¢dn a SIMS, , described

correctly by the descriptio (Q, S, Fo, lo, Up), interact with each other by forces, the speed
of propagation of which is independent of direction. Each element of an object is atany tim
in a dynamic equilibrium in the field of forces from all other elements of thextbj

Let us suppose that an object would be transferred from th&Stv/another SIMS with
non-isotropic speed distribution of forces without changing the properties of it, and in
particular with unchanged mutual distances of each of its elements. The reswalh af
transfer would be, of course, the imbalance of individual elements due to chaimgessity
and delays of the forces acting on them by all the other elements. Becawetesath a
transfer of an object fror&, to Sy without any changes of its properties is impossible.

Instead of that, individual elements of the object being transferred remain midyna

equilibrium due to the fact that the appearing imbalance caused by the appéé#nim

anisotropy of forces is continuously compensated by changes of mutual pasitioas

individual elements of this object under the influence of those forces. Hence, dynamic
equilibrium inside the object is continually being restored and after théetraishe object

into the new SIMS each element takes a shape and takes such a position, which does not feel
any changes occurring, i.e. where all the other elements act on this pagleaient in a way
exactly identical as iy .

Indeed, the descriptio® (Q, &, Fx, Ix, Ux) is an exact analogy of the descriptidn(Q, S,

Fo, lo, Up) in the new physical conditions, and as a result of that an observer moving with the
object and investigating it will not be able to detect any changes of this détb. each
element of an object can be ascribed the role of an observer of all other s|emitbnthe
implication that each element despite the physical changes which took placelettte

remains in a state of equilibrium which cannot be distinguished from the previous one, i.e.
which is exactly identical as in the SI§j .

Formal relativity is thus in this interpretation the result of exact adjusfitite properties of
the object to the new configuration of forces acting on this object, and its exist@t®nly
understandable but also necessary, because without such changes, which restore the
equilibrium inside the object, it could not exist in the new conditions.

In this context, it is worth noting that the “relativistic” effects such astshimg of lengths
(contraction), slowing-down of physical processes (time dilation), growittneaiass, etc.

are not independent phenomena whose existence it would be necessary to postulatein orde
get a good agreement with experimental results (as the followers ofoimeigie

interpretation of SR argue — see, for example. [15]), but they remain in close camnect

with each other. For example, in the so-called optical clock (where the time darived

from the time of flight of a light signal on a closed path) time dilation appetmatically

as a result of length contraction. Similarly, the length contraction ofielebarges leads
automatically to the increase of mass (i.e. potential energy).
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Let's look yet at formal relativity from the historical point of view. The dpsbblem of the
period before the formulation of SR was the failure of attempts to detect tfenrabthe
Earth relative to the ether (i.e. the privileged SIM). The standard interpnetdé SR resolves
this problem saying that there is no such SIM (the ether). On the other hand ahizibor
interpretation not only permits but also requires the existence of such a SIM, and the
impossibility to observe the motion relative to this SIM it explains as a @&stltanges of
properties of objects under the influence of this motion. In experiments carried anat thef
year 1905 and even later physicists attempted to detect the anisotropypeeatietlight
(called the wind of the ether) assuming the equality of corresponding pespafridentical
objects in different SIMs. If one reinterprets the results of this expetanaking into
account the changes to the objects under the influence of this motion, it turns outsthat the
experiments are insensitive to the velocity relative to the privileged SIMggacannot
render any information about this motion (more exactly speaking, their ragiitempatible
with any speed of this motion, less th@gn

13. The physical meaning of the L orentz transfor mation

Let us consider the relationship of two different descriptions of an dDjeca SIMSs :

D(Q, S, Fs, Is, Ug) andD (Q, S, Fa, I, Un), expressed respectively by the coordinates of
xLy' z\t',andx Yy, z t. The transformation which transforms the descripdd@, S,

Fa, 1a, Ua) into the descriptiorD (Q, S, Fg, I, Us) is called the Lorentz transformatidn.

In a simplified form (if the axes, x ' are in one line with the vector of the relative velocity of
these two SIMs) it can be expressed as follows:

'=y.(x=Vv-0,y'=y,z'=z, t'=y-(t—v - &). (11)

The Lorentz transformation can be divided into two parts: the Galilean transtori{@) of
the form: ) ) ) )
X =X—-Vv-:ty=y,z=z,t=t (22)

that converts the description & (Q, S, Fa, la, Ua) into the description db (Q, %, Fa, Ia,
Ua), and the supplementary transformatibr@®):

X':y')&' 1 y':y”1 Z':Z”1 tI:t”/y_y.v.X"/Cz (13)

that converts the description @ (Q, S, Fs, 1a, Up) into the description oD (Q, S, Fs, I,
Usg) .

The physical meaning of the Galilean transformati®hig that it only takes into account the
change of the IF, into Fg, but it does not take into account the changes of the remaining
assumptions (about the units and the definition of simultaneity). As a result of it this
transformation changes only those descriptions of the properties of the oljjetittaaterize

it in its external relations, without changing the descriptions of the otherr@l} properties

of the object.

Note in particular that the descriptidd (Q, S, Fg, Ia, Ua) is a description of an object in an
IFR in which the object is at rest, and despite of that in this description continue to@ppea
the “relativistic” effects, i.e. shortening of the lengths and slowing-dovetook rates
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(as this description is equal to the descriptdQ, S5, Fa, Ia, Ua), given in equations (6)).
Thus it can be clearly seen that these effects are not associated withitimeahtine object
relative to the observer, but with the accepted assumption about how light propagjaes i
SIM, in which the object is at rest. In our case, because of the assumiptibhasin the IFR
Fg the speed of light is not isotropic.

The transformationL-G) is a transformation without a change of the IFR, and it takes into
account only the change of assumptions (about the units and simultaneity), whichacause
change of descriptions. The transformatibr®) accounts for the change from the
assumption about anisotropic speed of light (relative to theSg)Nb the assumption about
isotropic propagation of light (relative to this SIM) while at the same tiplacig the units
defined inF5 by the units defined iRg . This can be seen clearly from the equation for the
time variablet’, in which there are two components: a “dilational” part, associated with a
change in the clock rate, and a “synchronisational” part, depend&nt associated with a
change of the assumption about the propagation of light.

As a result of this transformation (as a result of changes of assumptions) disappeurse,
all the “relativistic” effects in the object described, which is complatatierstandable,
because the individual quantities are now expressed in units derived from standehndsrevhi
subject to the same changes as the objects studied and described.

The Lorentz transformation is thus a composition of two transformations of varicsisalhy
meaning: the Galilean change of the frame of reference (which is imtvaath respect to the
assumptions about units and simultaneity, and thereby is not affecting thetaescof the
“internal” properties of objects), and a change of metric (due to the introdwdtthe new
assumptions about the units and simultaneity, and more specifically, due to theeoljus
these assumptions to the current properties of the objects described, ansbiicharging
the descriptions of the properties of the objects).

14. The Lorentzian image of theworld

The described alternative to the standard interpretation of the “relatiisenomena can be
visually presented in the velocity space. If we attach ourHE® a chosen SING, we can
introduce a Cartesian system of rectangular coordinates, on the axes of whithpaethe
numerical values of the components of the description of velowiti&x, Fa, 1a, Ua) = Vaxx ,
Vy (Sx, Fa, 1a, Ua) =Vaxy, V2(Sx, Fa, 1a, Ua) = Vax.. Note that in the velocity space defined in
such a way each point corresponds to one and only one definite SIM and vice versa. The SIM
Sa, of course, is represented in it by a point in the origin of the system of coordipaies:
Vaay = Vaaz = 0 . With increasing distance of the poimixy, Vaxy, Vaxz) Which represents the
SIM S¢, from the origin of the system of coordinates (0, 0, 0) which represents tH& SIM
the magnitude of the observed “relativistic” effects increases (i.e. therimwalues of the
descriptions of lengths in the direction of the vector describing velocity decits& numeric
values of the descriptions of clock rates decrease, the numerical values ottlides of
the masses of objects increase, etc.).

From the experimental evidence we know that objects with non-zero rest massveaat m
velocities smaller than the speed of light, i.e. at subluminal velocities. Baissithat such
objects can occupy SIMs the descriptions of the velocity components of whick gedisf
condition:
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Vxa =V (Vax + Vaxy” + Vaxzs) <C. (14)

In our velocity space they correspond to points inside the sghsitn a radius ot with the
centre in the origin of the coordinate system. Whenever and wherever a lightssiggiag
emitted, it always is in a SIgx the description of the velocity of which has the numerical
value ofc. Thus, all the SIMs which can contain light signals correspond to points on the
surface of the sphef@and the description of their distance from the origin of the system of
coordinates is always . The surface of the sphe@as thus the geometric place of all the
SIMs pertinent to light. On the other hand, all SIMs described by velosities ¢ can only
contain supraluminal objects and thus can not contain any of the known kinds of objects,
unless the existence of tachyons would be confirmed. All points which correspond to this
supraluminal class of objects lie outside of the spBere

In this representation the qualitative non-equivalence of SIMs is evident. Tlertheese of
their distinct classes corresponding to three distinct classes of physeabkobj

Let us now look how this picture will change if we apply the Lorentz transformatoif,we
change the set of assumptions used in the descriptions. If we replace the assuapti,

Ua by a new set of assumptiofs, Ig, Ug, then the SIMSs will be in the center of the

sphereC , while the SIMS, will be at some distance from the center of the sphere and will be
described by the non-zero components of the description of its velocity:

V' (Sa, Fg, Ig, Ug) =V 'agx,
V .y (&1 F81 |81 UB) =V IABy! (15)
V' (S Fg, Is, Ug) =V 'ag:.

As a result of this, in the descriptions of the properties of objects being in thath&IM t
“relativistic” effects will be present.

Generally speaking, as a result of this transformation there will be aacbhspént of the

points (that is, the SIMs) in the new coordinate systgm, Viexy, Vex; relative to their
positions in the previous coordinate systegx, Vaxy , Vax-. There will also be changes in the
descriptions of the properties of object$Sin But these changes are only conventional,
caused by the change of the assumptions, not related to any physical change, these
objects remain as previously in the S8\

It is important that these displacements being the result of the transtormat the change
of assumptions, do not affect the three distinct classes of SIMs. The reasan whith can
be easn%/ checked, that the surface of the spBedescribed by the formulax, + vAxy

Vax2 = C, transforms into the surface of the sph@tedescribed by the formuldgx,’ + v Bxf
+V'ax2 =%, which means that this sphere transforms into itself sinee’ . Hence, no
SIM can as a result of the Lorentz transformations leave the surfacesphiéreC , or go
through the surface of the sphere from the outside to the inside, or vice versa. Aisd res
the transformation there is a displacement of the points (SIMs) inside the, sphtre
surface of it, and outside of it. However, the distinction of SIMs into the threeslsssot
affected. Hence, this distinction is Lorentz invariant.

Thus, regardless of the SIM adopted as a basis of the set of assumptions, the theage of
empirical reality remains the same. There is always one and only one SIMissimdhe
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centre of the spheK@ (with an isotropic description of the speed of light distribution relative
to this SIM) and always with increasing velocity relative to this SIMetiean increase of

the anisotropy of the speed of light and there is an increase of the magnitude of the
“relativistic” effects.

Conclusions as to the objective reality (that is no longer as to the descriptionpafibeies

of objects, but as to properties of these objects themselves) which follow frévesail t

images together, are straightforward. Everything becomes ciddramsparent, if one accepts
the existence of a privileged SI&j, which is the true centre of the sph&and the

existence of real, objective, physical changes of the properties of plofgieets, dependent

on their velocity relative to this SIi% Due to the form of the Lorentz transformation we
cannot identify or indicate the SIS}, but the conclusion about its existence follows from the
obvious argument that since there exists a sphere, there must exist alsterts ce

A literal understanding of the Einstein's postulate of the constant speeltdi.égas a
statement about the speed itself and not about the descriptions of it) would be equivalent to
the statement that each point inside the spGasdts center. The absurdity vanishes,

however, when we take into account that the Einstein’s postulate is not a statemetiteabout
speed itself but about the descriptions of it, obtained while applying dissimgasfset
assumptions, with the result that these descriptions are not comparable witrheach ot

Hence, every point inside the sph&enay by an appropriate choice of assumptions become
its center, but always (i.e. for any set of assumptions) there will be one grmherguch

point, whereas all other points will fill the space between the center and féeesofrthe
sphere. Thus, one and only one SIM is characterized by the isotropic speed ofidightath

the rest of the SIMs light propagates with an anisotropic speed, and this agisofop
individual SIMs of different magnitude and different direction.

Objective, physical changes of the properties of objects, caused by tba ofdhose objects
relative to the privileged SIN (i.e. their absolute motion) we observe in measurements with
the use of any set of assumptions (in particular any IFR), but because thespetiass are
arbitrary, we get different, incomparable descriptions of those propemntigheir changes.

In particular, the fact that physical processes are being slowed-down étsabjgving with
large velocities relative to the true center of the sp@asenot only a known fact, but in
addition a fact with a significant practical use. We are able in our laborairesd¢ase
substantially, even hundreds of times the lifetimes of unstable mesons and muomsitgy loc
and keeping them on closed orbits inside the spBerear its surface (that is, in SIMs in
which the physical processes run much slower).

It would be incompatible with the statement that “time passes in all ingy@ms equally”
if we would understand this statement verbally as “the rates of identickbkdloall SIMs are
equal’, that is, if we would assume that this statement refers to the propéuigects
themselves (in particular to the clock rates). This contradiction disappeaes;drpif/we
take in mind that this statement is about the descriptions of clock rates, obtained &g tiie
dissimilar sets of assumptions, and that as a result these descriptions arepetble with
each other.
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We have yet to dispel false hopes that the S§Mould be identified by sending in space in
various directions identical clocks, leaving them there long enough and then cantipeitin
readings. It seems that the one who would be put close to the center of theCspsisvald
be after some time “older” than the one sent in the opposite direction, closer to dce sfirf
this sphere. It is so indeed according to the interpretation presented heéhe, \(lay exactly
as according to the standard interpretation of SR), however, in order to be abl@avectita
readings we need to bring the clocks to the same point (in the distance spade$, and t
requires to put them for a sufficiently long period of time in a SIM opposite to ¢veops
one (in the velocity space) where the change in the clock rate will be opposite tooeJAst
the two opposing effects will almost entirely compensate one another and ordil a sm
“relativistic” effect will remain, independent of the direction and alwafythe same sign (the
returning object is always “younger”).

15. Summary

This article is not the place of a polemic with the traditional, generally st eterpretation
of special relativity. However, presenting the alternative interpretatiefnave to mention
what are some of the objections of followers of this alternative interpretattbe
formulations of the standard interpretation. They are convinced that the standard
formulations are inaccurate and ambiguous, which leads to misleading conclusidmishin w
it comes to the distortion of the image of objective reality. The reasons ofirt @agticular,
the following:

a) The lack of distinction between the descriptions of the properties of physical objects
and those properties themselves, and, consequently, a certain mix-up of the subjective,
conventional elements with the absolute, objective ones, both in interpreting the
results of measurements, and, as a consequence also in the definitions and
formulations of final conclusions;

b) The lack of distinction between the states of inertial motion in which the objects ar
and the inertial frames of reference in which the descriptions are being mhib
leads to uncertainty and ambiguity of wording and statements;

c) The lack of distinction between formal equality of descriptions of the properties of
physical objects and the physical equality of those properties which le&eslack
of distinction between the formal equivalence of the inertial frames otrefe and
the physical equivalence of the states of inertial motion (that is, betweeal fand
physical relativity);

d) Mixing-up the physical concepts with the geometric ones, in particular the
introduction of variable metrics, depending on the physical properties of objects,
which makes impossible the comparison of the descriptions of the properties of
objects in different states of inertial motion and causes that the conclusionshabout t
properties of those objects and about their changes under the influence of motion
drawn from experiments are incorrect.

The alternative interpretation of relativity, which includes the notion of a pyedetate of
inertial motion, whose elements are outlined here, is in the opinion of its adheoeatsan
in its physical content than the standard interpretation of special relatixtio the fact that
it reaches deeper into the real essence of the phenomena being inveatigatedcribed. It
is not satisfied with just the logical consistency of the formulations and witigtleement of
its predictions with experimental results, but also is searching afteeldeemprehension of
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the fundamental physical phenomena which govern our universe. In particular,dhenigl|
advantages of it can be mentioned:

a)

b)

d)

)

h)

It retains the classical concepts of space and time. The observed ‘sttdteffects

are being explained not as the result of another construction of space-time than
formerly accepted, but as a result of another behavior of physical objects than
formerly accepted: the changes of properties of objects under the influenceloteabs
motion;

It retains the classical, visual nature of the propagation of light; the alleged
independence of its speed from the reference system it explains as an seeming
phenomenon, resulting from the introduced assumptions, that is from the accepted
conventional elements of the descriptions (in particular from the way of synchipnizi
of remote clocks in which the assumption of the isotropy of the speed of light is
already contained);

It retains the classical spatial transformation (in the form of thée@ali
transformation) on the condition that in all descriptions (i.e. in all frameseykerefe)
the same set of assumptions is being used; The Lorentz transformation is being
explained as a simultaneous change of the frame of reference and of the set of
assumptions made (the adjustment of the metrics to the changed propertiests), objec
It retains the classical, visual method of adding the velocities of objects on the
condition that all the descriptions of velocities to be added are comparable, iad. that
the descriptions were made by the use of the same set of assumptions; the non-additive
formula for “adding velocities” is being explained as a recipe for combmungally
incomparable descriptions of velocities obtained by using unequal assumptions;

It retains full consistency and comparability of experimental resultiedasut on

objects in any state of inertial motion, using measuring instruments and d&aoflar
any frame of reference on the condition that in all experiments and descrthgons
same set of assumptions is being used; “relativity” of the results of eyqes is

being explained as a result of obtaining descriptions which are incompartbkaai
other due to the application of different assumptions;

It explains visually the so called “relativistic” phenomena (in partidhlaiength
contraction and time dilation) as real, physical changes of the propertiegctsobj
under the influence of their absolute motion;

It explains the physical reason of the “relativistic’ phenomena as a oéshié
adaptation of the properties of physical objects to the changing anisotropyspett

of propagation of the forces acting on those objects;

It explains the principle of relativity, that is the equivalence of thedsaofi reference,
as being only formal, apparent, based on the formal equality of descriptions of
properties which are incomparable with each other; as a result of it froforthisl
relativity it does not follow physical relativity.

It can be derived from the existing experimental evidence by the use of very
elementary and obvious assumptions (in particular of the principle of consistency of
measurements, i.e. of the comparability of experimental results) whitheabasic,
intuitive weapons of every experimental physicist; in the standard intdrpnesach a
derivation is lacking; it is based, as known on postulates accepted ad hoc and in order
to maintain them it is necessary to reject such basic, intuitive assumptions (in
particular, the principle of consistency of measurements) and the empirical
conseqguences which follow from them.
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Generally speaking, special relativity in its Lorentzian version greeg clear, beautiful

picture of facts, devoid of any puzzles or paradoxes, fully compatible with a common,
intuitive perception of the world. It should be pointed out that this is achieved without losing
anything of value and without any risks, of which seem to be so much afraid the aglradrent
the Einstein’s interpretation of relativity. Because the formalism ofefagivity principle

remains intact, there is no need to change anything in the SR itself, thecens tdar of

having to revise anything in other physical theories, constructed on the basis of SR. The
difference is mainly in the language, by which we describe all known atghis is not
irrelevant, if the alternative is characterized by greater tra@spgaand easier

comprehension, allowing a better understanding of the facts and see new details.

According to the adherents of the standard interpretation, to explain thevisgtdteffects

as reflecting real changes under the influence of absolute motion is “a categli

explanation of a simple phenomenon” (see, for example. [17]). From the point of view of the
interpretation of Lorentz the opposite is true. It is in the standard interpnetdiere a

simple phenomenon (the influence of absolute motion on the properties of moving bodies) is
being explained in a rather complicated way (by means of destruction ahtheniental
concepts of space and time, the introduction of variable metric and the “palatinl’ of
everything except the quantities which are Lorentz invariant) only in ordeaike the

principle of relativity a fundamental axiom. The existence of the altematierpretation of
Lorentz refutes the belief that “this profound revolution in the way of thinking” wpesed

by experimental evidence. In the light of this alternative, it appedisrras unnecessary.

Finally, however, we have to stress that it would be a mistake to expect thasdias about
those two interpretations could lead to the victory of one, and the overthrow of therother. |
view of the equality of their empirical predictions it would be both aimless and sibpmdt
would also make no sense to pursue efforts in order to gain supporters for one intempaetati
the expense of the other. What, however, is urgently needed is a thorough, insightfid analys
of both interpretations, in particular their conceptual apparatus and the assurnabons
them (often tacitly or even subconsciously) as it can both enrich our knowledge of the
fundamental laws governing matter, as well as improve our scientiffoooh@bgy. So there

is no point in quarrelling but it is worth to analyze this specific kind of dualism wbictof
long was generally out of attention. If this work manages to contribute to thifl, ntemst its
goal.
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