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HUKHOBCHHsSl SHTPONMHM K (EHOMEHOIIOTMHEeCKHX 3aKOHOB OblNIM HajieHBb! obmme
ypapHeHHd AMHAMHKK HeoGpaTumblX npoueccoe. HanGounee ucHepnbipawilee
’peme}me npo6neMsl GBINO RAHO JKKAPTOM (1940 r.).

B 1931 r. OuzarepoM Ha OCHOBe OOUIMX IIOJIOMEHUH CTATHCTUHECKOH
MEXaHMKM 6blj1a CO3QaHa TeOpHs KUHeTHHeCKHX KOoaddUUHMeHTOB, Aapliasg Ao—
cTaToydo obumil, XOTd M NpHOMMXEeHHbIH, METOA pelleHHs Pa3NMMHBIX 3anad.
OCHOBHOE NONOXEHHEe TeOpHH - TeopeMa B3aHMHOCTU — yCTaHaBIMBaeT pPsa
COOTHOILEHHt MeXOy NepeKpecTHbIMH KoahduIHeHTaMM JIMHeHRBIX dheHOMeHO~
NOrHYeCKHX 3aKOHOB HeoOpaTruMbIX NMPOHeCCOoB.

Pa6oThl no o60CHOBAHMIO H NpHMeHemmo Teopuu Ounsarepa (Kasummup,
Kannen, Mefikcuep, Jlaupay u Jingwnu, [eubur, Hepsrus # CHOODEHKOB,
ae I'poor ¥ ap. — Hayano 40-x rOHOB) OTKPLIBAIOT 3aKMOUHTEJIbHEIH 2Tan
B CTAHOB/IGHHH TEPMOAHHAMHMKH HeOOpaTHMEIX nponeccoe. C 2T0ro BpeMeHH
HayanoCk ee CHCTeMaTH4YeCKoe DA3BHTHE.

Bnaronaps pa6oram MeiikcHepa ¢ Hadena 40-X roaop, HeCKOJILKO MOS-
we = Ilpuroxuna, ne I'pooTa MU HX COTPYAHHKOB, K Cepeanue 50~x ropos
6110 MOCTPOEHA COTVIACOBAHHAst (eHOMEHONIOrH4eCKas TeOopHsa HeoOpaTHMBIX
npolleccos, OXpaTHBilas Kax Teopuio Onsarepa, Tak M Teopuu, Gasupywomme-
Cd HMa ypabBHeHHH OanaHca SHTPOIHH.

hNarl Stiecgler (BRD)

ON ERRORS AND INCONSISTENCIES CONTAINED

IN EINSTEIN'S 1905 PAPER "ZUR ELEKTRODYNAMIK
BEWEGTER KORPER"

‘1. MAXWELI.'s crestion of the theory of electromegne-
tic field in 1873 was the crown of =& very significant period
in the development of physics in which the theoreticsl con-
tribution of FRESNEL and the experimental investigetions
of BIOT, SAVART, OERSTED and FARADAY played & fundsmenteal
role. In 1892, H.A.LORENTZ generelized the electromagnetic
theory of MAKWELL1 and created the theory of electrons in
which the léter represented the basic elementary particle
of matter end the ether plsyed the role of absolute space as
a substrstum of the physical reality. In order to bring
his theory of electrons in accordance with the negative re-
sult of the terrestrial optical. experiment of MICHELSON
(1881), making in principle possible the determination of
the vwelocity of the earth relative to the hypothetical ab-
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solutely immoveble ether, Lorentz introduced (1892) the
hypothesis thet all bodies inh translstion moving with the
velocity V relative té the immoveble ether must be con-

tracted by the factor 1 = =5 in direction of the motion.;2

. c
Phe mathemsetical problem of inverience of the equastions of
his theory, as the expression of the objective velidity of

bésic physicel laws, begun to occupy Lorentz in ‘1895.3 In
4904 he estsblished” that in order to schieve the inva-

riance of his equations there must be introduced, besides
the hypothesis of contraction, the trensformation
x=klx, y=1y, z =1z, t =kt - klwle 2x,
1 being a constant, w the constant velocity of the system
K, which is with respect to snother system k in uniform
straightline motionalong the X-axis of the reference
system K, To the varieble t' Lorentz gave (1895) the name
flocal time’,5 which had for him only s mathematical
sense, In the system k as well as in the system K the ve-
locity of light hes, according to Lorentz the same con-
stant value ¢. To this physical proposition, expressed by
Lorentz explicitely in connection with the problem of in-
variasnce of his equations, gave Einstein leter (1905) the
neme "the principle of the constancy of the velocity of
11551“.6 Lorentz never succeded to establish the complete
invariance of his theory of electrons, This had been done
first by Henri Poincare (1905) who gave in 1904 the ex=-
plicite formulation of the principle of relativity in the
invariant theoreticel sense’ snd in the § 1 of_his-pape?
'Sur la dynamique de l'électron' to the transformation ( 3¢),’
in which x is repleced by x - wt, the name "Lorentz~trans-
formation".8 . .

2. In 1905 appeared also the peper of A.Einstein *'Zur
Elektrodynamik bewegter Karper'.9 In this papexr which in ‘
the following will be =nalyzed Einstein formally took over

the 'Principle of Relativity' of Henri Poincare1o and the
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principle of the constency of the velocity of light con-
tained slready in the papers of Lorentz and promised to

start in his considerstions esnd deductions from the three
axioms: 1) the principle of felativity (p.891), according
to which a basic physicsel law in gll Gellileisn systens

of reference hag the seme snelytical form, 2) the principle
of the constancy of the velocity of light in vscuo (p.§92),
according to which the velocity of light conming from a
source of light has in all galileian systems of reference
the ssme constent velue i.e., it is independent on the re-
lative velocity of such systems, or whaet is the same on
state of motion of the source of light, 3) the linesrity
of trsnsformstion connecting eny two Gslileian systems of
reference (p.898/899). In the § 3 the theory of cosrdinate~
and time transformation connecting eny two Gslileisn sys-—
tems of reference is given. In the following this theory,
in which the three above axions are sapplied will be sns-
lyzed. Sterting from his method of synchronization of
clocks, the first of which being situsted in the origin
and the other in the point x' of the moving system k, and
supposing that measured from the system K 'at rest' the
velocity of light will be V - v and V + Vv, according to
the case where the light-rey trevels from the origin of K
to the point x' or inversely, being reflected in x', he

obtaine the partisl differentisl equation

9t+ v ot

xt Ve T v a9t
T” being the time end ?,'l.,;7 the coordinstes of the

(1)

'moving system k; ¢ the time and x, y, 2 the codrdinates
of the system k 'at rest', v the relative velocity between
these two systems of reference, V the velocity of light
in vacuo and x' = x - vt (2)
As a necessary consequence of the method of syncronization,

(1) represents the basis of Einstein's theory of coordi-
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nate - and time - trensformetion in the § 3 of his peper
which will be now criticelly discussed. Taking into account
the sxiom of linearity of transformetion (p.898/899) con-
necting the coordinstes esnd times of the systems K and k,

from (1) it follows as the integral of it
T=1al(t ;2—_—"—23(') 1)

& being an unknown function §-(v).

On the p.898 below, Einstein points out thst the principle
of the constancy of the velocity of light will be applied,
assuming that measured from the system K 'st rest! the
velocity of light relative to the origin of k¥ is V - v and
V + v, according to the case where the light-rey travels
from the origin of k along the X-~axis to the point x' or
inversely, being reflected in x'. In fact this supposition
means that he supposes the validity of the theqrem of ad-
dition of velocitics of Clessicel Mechenics | = x - v,
which is a direct consequence of the classicel Galilei-
Newton-transformation T =x~=-vt, T=1%t TDbesed on

the hypothesis of the existence of the absolute time of
Newton! Thus Einstein, in his deduction of the coordinste -
and time-transformetion given in the § 3 of his peper sup-
poses implicitly the clsssicel Galilei-~Newton transforma- -
tion Einstein's assumption, that messured from the systenm
K 'at rest', the velocity of light relstive to the origin
of the system k is V = v end V + v, means thet the velo~
city of light would be dependent of the relative velocity
v 6f Galileian systems of reference wheat oﬁviously csntra-
dicts to the formulstion of this principle given by Ein-
stein on the p.892 sbove, in accordence to which the velo-
¢ity od light must be indepéndent on the relative velocity
of such systems having in any Gelileisn system of refe- -
rence the same constant velue V, concretely in the system

Keand k : x = f = V respectively., The last relation
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x =F-' = V, expressing emalytically the axiom of the con~-
stancy of the velocity of light in vecuo, is not compa~
tible with the theorem of sddition of veloecities of Clas~
sical Mechanics, i,e.,, with the classical Galilei-~Newton
transformation, since substituting x = V in {-_— X=v
we get ';'.= V -~ v and not the relation x =§'=V, ex~-
pressing enslyticelly this principle. Thus we have disco-
vered a c;ontradiction in Finstein's deduction given in
the § 3 of his psper. In the following we shall show that
Einstein has made an error in celculetion snd we shall
discuss the result obtsined by meens of such an error. On
the p.899 he supposes that in the origin of k for T = O
it will be ¢ = O. Then in k, for & light-rsy moving in k
along the f-— axis with the velocity V, one geta

§= vz, (2')

L L]

®
or respecting (1 ) i = aV (t-v—z—Y-T x") (2 )
-V
Einsfein says further: As measured from the system K
"at rest" the light-rsy is moving relative to the origin
of k with the velocity V -~ v, such thet the relstion

[ ]
res="% . (3)
is valid. Then he continues: Substituting this value of +
in the equation (2' ') for g’it follows

T:a ;2—;'-2—"'21' . )

By consgideration of the light-rays moving slong the other
exis we £ind in anslogous w =VZ= aV (t -~ —% x!
g ay z ( ;_'2:;'2 )

where J =t, x'=0
2
i.e..' 2=a'—"l'—y. I=a‘_.v_-—z AL-CS)
72—y Vo—v?® .
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Finslly says Einstein: Substituting the velue of x' < (in
accordance to (2) in (2“) and (4) ) > we obtain

T=YWPE-3F), {=Y®px-v,
Y@y, [=Y®sz, with B ==l /7 (6)
" ] =Y P i

The last assertion of Einstein, that substituting the va-

lue of x' =x - vt in (1 ) - (5), there must follow (6)
is false, since in reality from (1 ) - (6) we get

- ______JL_W - X - vt .
T \f(v) '1—v2/V2' f‘[’(v)——m1_v/

(v) i C =y 2 . (D
(S f V1 - v3/v2 S Y V1 - w32

which represents a trasnsformstion sbsolutely different
from the transformation (6). As we see Einstein made en
error in his calculation! Knowing in edvance the form of
Lorentz-transformation he came to the false conclusion
that from the above mentione@ expressions given on the
pages 899 snd 900 there must follow the Lorentz transfor-
mation,

In order to determine in (6) the unknown function
Y (v) Einstein introduces e third system of reference K'
with coordinstes x', y', z', t', being relstive to the sys-
tem k with coordinates f} z) J“” T in parall:l transla-
tion, such that its origin moves salong the [~ =~ axis with
the velocity -v, and assumes that- the length of a de-
finite rod, which is orthogonal to the X-axis, does not
depend on the direction end the sense of relstive velocity
of the system of reference. Thus he obtains the relatiohs
P () P(=v) =1 and Y () = P(~v) end finally P(v)=1.
For y7(v) = 1 the trensformetion (7) which really follows
from Einstein's expressions given on the pages 839 and 900

of his psper, represents obviously the Palacios-trinsfor-
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mation, which is a very surprizing result,11 whereas the
falsely 'deduced' transformstion (6), is for yD(V) =1
identical with the - lLorentz~transformation.

fre U7 I

-
. T = ®

Taking into account the fact pointed out above thet Ein-
stein in his deduction of trensformation comnecting k and
X supposed implicitely the validity of the classical Gsli-
lei~Newton -~ tranéformation, we come to the result thet

he reslly wanted to deduce the Lorentz-transformation (8)
by means of the Galilei~-trensformation! On the other hand
teking into account the very known theorem of methematical
logic that from a contradictory set of propositions any
proposition i.e., also & true ﬁroposition can be dedubedqe
one must not wonder if from the Einstein's set propositions
(teken by him explicitely and implicitely in the analyzed
paper) for which we have proved that it is contradictory,
one can deduce slso the Loreml;z*—'t:::':msaforrm.ad;io:cL.‘!3 The
question, how is it possible thst the contemporsries of
Einstein did not seen the contradictions and errors in

the discussed pesper of Einstein '

cited after its publicse-
tion in the Annslen der Physik' inumerable times in the
physical litereture, is not only a problem of the history
of science but above all a psychological and morel problem,
which will be not treated here.

5. In connection with the analysis of Einstein's pa-
ver 'Zur Elektrodynemik bewegter Korper'! it must be pointed
out that to suppose the va}idity of the principle of re-

letivity, as formulated by Poincare or Einstein means:

1) to suppose the existence of Galileian systems of refe-
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ren;e and 2) to suppose the existence of the bssic physical
lews in nature. Consequently 1if one supposes explicitely
the principle of relativity in the sense of the theory of
inverisnts as a fundsmental axiom of his theory, then he
must start from a definite basic physicel law, concretely
in the case of an electrodynemical foundation, from the
Maxwell's equations of the electromagnetic field15'16.

From the axiomatic standpoint it must be established thst
Einstein was inconsequent, since he did not stsrt in his
consi@erations given in his mentioned paper from such &
law as demanded by his formulstian of the principle of Te-
lativity. In fsct in his 'deduction' of Lorentz-transforma=-
tion he did not apply this principle nowhere. Whet Linstein
did is that he has correctly shown that the expression

x° + y2 + 2% = Vate, as well a8 the Maxwell's equations of
the electromegnetic field are inveriant with respect to
the Lorentz-transformation (p.901), which as we have seen,
he has falsely deduced or exactly spesking not deduced. The
supposition of the existence of the sbsolute time of New-
ton is in contradiction with the Lorentz-transformation,
which Einstein formally takes as basis hr the theory of
the Doppler—effect and aberrstion of light. Our exact ana-
lysis of the basic propositions in Einstein's 1905 paper
shows that the theory of Einstein, es given in his paper
'Zur Elektrodynamik bewegter Korper' is not comnsistent.

Thé general assertion in the physicel litersture thet Ein-
stein has deduced the Lorentz-transbrmation from the prin-‘
ciple of reletivity, the principle of the constancy of the
velocity of light in vacuo and the linesrity of transforme-
tion connecting the coordinates and times of any two Ge-
lileisn systems of reference, and also that he had founded
the specisl theory of reletivity is historicslly false., Nei-
ther Lorentz norn Poincare'and Einstein had given a deduc-

. tion of the Lorentz-transformastion ss it is generslly asser-
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ted in the physical literature. The axiom cslled by Ein-
stein 'principle of the constency of the velocity of light'
which in fact in the mentioned paper hsd been falsely in-
terpreted by bhim, is in contradiction with the correct in-
terpretation and formulestion of this principle expressed
by the relation X = % =V, since he assumes for the ve~-
locity of light V- v and V - v, in accordance with the
addition~law of velocities of Classical Mechanics. What
Einstein in his mentioned psper has really contributed to
the specisl theory of relstivity is that he has correctly
deduced by means of the expressions for Lorentz-trensfor-
mation {which he had not deduced!): a) the expressions
for the addition-law ‘'of velocities, b) the expressions
for the Doppler-effect and Aberration of light, ¢) that
the Maxwell's equations of the electromegnetic field are
invariant with respect to the Lorentz-transformation.8
4, Our analysis shows that Einstein in his 1905 paper
on relativity did not succeeded to deliberste completely -
his consciousness from the old notions of tﬁe Classical
Physics, since he could not think exsctly within the new
category of notions necessary for corprehension snd inves-
tigation of the new hierarchy of strubtures of the physical
reality the existence of which he surely feeled. Objecti~
vely considered, the mentioned Einstein's paper is more a
testimony of an intellectual fight in the conquest of the
new unknown structures of the precisely anslyssble and ma-
thematically describable physical reality showing and affir-
ming the historicel fact that grest crestive thinkers can
make errors end failures, In order to reach the 'inner’
i.e., logical perfection of the theory of specisl relati-
vity it was necessaery still a long way of investigations

of other research workers.,
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A.A. Tanxuu (CCCP)
K UCTOPHUHU CIEUHUAIBHON TEOPHMU OTHOCHUTENBHOCTH

|l. B ucropuu coanaHus crnepmansuoi TeOpHH OTHOCHTenbHocTH (CTO)
COBeplieHHO HeAOCTATOYHO OCBelleH HaYanbHblii nepuoa GOPMHPOBAHHA ee
ucxoaneix uneit. Tonbkd B 1954 rogy 3. Yurrekep (1], ofpatup BuuManue
Ha peltaoumee 3HayeHMe pabor Ilyankape 1901-1904 roapos, B KOTOPHIX
NPHHUKI OTHOCHTENBHOCTH QOPMY/IHPOBANCS KaK CTPOTHMH ¥ YHHBEPCANbLHEL
3aKOH NPHPOABI, BLICTYNMU/ NPOTHB WIHMPOKO PACNPOCTPAHEHHOH HeQOOUeHKM
HAYalbHOI'O NepHoAAa B HCTOPHUM CO3AAaHHSl TEOPHUHM OTHOCHTEJIBHOCTH. Bos3-
HHKIL&A B CBSI3W C 9THM AUCKYCCHSf [ 2~6] nuuwm noareBepAanna Heobxogn-

. MOCThL AanbHeiilero ananu3da HcTopuu ¢opmupoBanus uneit CTO, koropywo
He cnefyeT MyTATb C HCTOpHel NPH3HAHMA ITHX uUAed HayuHOH obUlecTBeH=
HOCTLIO.

Koneuno, myGnukauus COBEpIIEHHO HOBOH, paQuKaNLHON HAEH MMeCT pe-
luaioliee 3naveHue ANA BCero AanbHeiillero paseutus Teopun. Cam dakr
O3HAKOMJIeHHs WHPOKOH ObilleCTBEHHOCTH € nyGiukanueit, cogepxallelt Kmoy
K pasranxe HeKOTOpOj nmpoGrieMbl, He MOXeT He OKA34TH SIBHOI'O WM HesdB-
HOrO BJIMSIHHSI HA XO[ IOHCKOB OTAEJ/ILHLIX BLIRAIOUKXCH YHEeHBIX, SAHATHIX
pelwenneM Toff ke npoGnembi. Ho Ta Xe nepras nyGnukauust MCXOoRHON Haeu
TEOpHH MOXEeT COBepUieHHO He MOB/JMAThL HA MOCHeAYOWHH Nponecc NPH3IHAHUS
HOBO# TeopHH, _ ’

Hcxonnbie nnen CTO na caMom nene 6miiu Bhiasunythl A. [lyankape eme
Pablle ¥ B Gonee MONHOM BHAe, MeM 3TO OTMedYeHO B Kuure 3. YHTTekepa.
Mnes o cTporoii He3aBHCUMOCTH ONTHYECKHMX SIBJICHH)I OT aGCOMOTHOrO OBl
Xekrus Oblna BbicKasana uM B paGore 1895 ropa [ 7], noceamennoii pas—
BaTHio Maeit Jlapmopa. A B 1898 rony B crarne “Mamepenne BpeMenn”,
$OpMynMpysl MOCTYnar NOCTOSHCTBA CKOPOCTH cheTa, IlyaHkape oeiiaeT Bawe
Heill it BBIBOA 06 OTCYTCTBHM aGCOMIOTHOrO BpeMeHH M OHOBPEMEHHOCTH
[8]. 3tu dynnamenrtanuuble ugen Iyaskape orcraueBan u B noc/ieayonx
CBoux paborax. OcobeHHO BaXHYIO poNb B MX PacHpOCTPAHEeHWH, Gegycnop-
HO, ChICpaaK Kypc nckuuif, npouutanubit 5 CopGoune B 1899 roay (9],

H NOJNYMHBLIOSA LIMPOKYIO M3BECTHOCTE KHUra “Hayka u rumoresa” [10].
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