


1 Introductlon :

As 1t is known at present there are two pr1nc1pa11y dlfferent v1e ‘WS on the

nature of relat1V1st1c effects A part of phy51c1sts follow1ng Pomcare and

Lorentz cons1der them as a consequence of deformatlons expellenced by

bod1es ‘moving relative to the preferred (ether) reference frame Other'
phys1c1sts like Elnsteln, con51der these effects as a pure k1nernat1c con-

sequence of the sunultanelty n moving ¢ and motlonless frames

. Our aim is to try. to‘ d1st1ngulsh these two v1ewp01nts ohserv1ng a

possible change of an 1nterference of an 1ncom1ng and the refracted laser

rays dependlng on the reference frame veloc1ty )

Einsteinean theory says that such a dependence is not to be present
since otherw1se one would be able to dlscover the fact of an 1nert1a1 mo-
tion being inside a isolated system However, from the v1ewp01nt of
those who share the Lorentz s 1dea about the ex1stance of some preferred
reference frame, in the c01lsldered experlment one can measure an inter-
ference fringe displacement’owing to a time delay i 1n the process of the
ray refraction. , ‘ el e e S R

In addition, one more questlon remains undec1ded The spec1a1 rela-
tivity is based on the purely classlcal pr1nc1p1e of the time synchronization
which, in one’s turn, assumes an 1nstantaneous, without any delay, re-
flection of the sent signal. At ﬁrst 51ght we encouter here a contradlctlon '
with the fact ofa ﬁnlte duratlon of ‘excitation and ‘déexcitation processes ’
of ‘atoms inside mirrors ‘die to which the ‘tefraction is realized. Never-/
theless, we shall show that the known Lorentz transformatlon, conserve
their form even if the time delay 1s exphc1t1y taken into account. 4 ‘

In ‘the next Section the: 1nterference experiment and- its results are’”
‘described. Sect. 3is'devoted to a theoretical consideration of the Lorentz

‘transformations with'a tinfe»delay:’i In.Sect. 4 we discuss the results:i” N
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'2v~ : Experiment with the d‘e_lra}yried :refr:ac_trion

Now our goal is to check up the veloc1ty dependence of an interference

of two laser rays The prmc1pal 1dea of such’ a check -up can be exp]amed :

by the followmg gedanken experlment Let as 11nag1ne two paralle] co-
herent hght beams ina reference frame movmg with a veloc1ty v. One of
these beams gets rmmedlately into an 1nterferometer but the other beam
encounterlng a mirror is absorbed i K. is detamed for a some ‘time to
and then is “emitted into the 1nterferometer If the Lorentz s idea on the
preferred reference frame is true than turnlng the plate where a llght
‘beam source and the 1nterferometer are Iocated perpendlcularly to the
frame veloc1ty vector v will results in a relatlve phase shift of h;rht beams
cp and therefore, the frlnges in the 1nterferometer will be dlsp]aced

Y Accordlng to the Lorentz’s 1dea the light veloc1ty 111 the mov 1ng frame
1s c+ v 80 the tlmes durmg which two mentloned above rays run from

the1r common source up to the 1nterferometer
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“and the correspondmg time delay 7 = ¢, — ¢;. In the case of tke perpen-

dlcular d1spos1tlon of theinstallation: = oo e 0l
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.. The time difference, determlnlng the 1nterfereuce p1cture changes in
,theﬁprocessgof the transition from ,:anmltlal dlspos1trorr to the perpeudlc—
~ular;one, is .
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«.with' the exactness:to within quadratic terms ~ 2 = (v/c)2 >t1pulated o

= by the Lorentz contraction of lenghses. Unlike the well known Michelson-
Morley. and other :measurements, where the developments of light in; two
opposite directions compensate any linear terms, in the considered exper-

iment with a single-directed light development these terms are conserved
and can be investigated.
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Figure 1: Scheme of the interference experiment. 1 — platefpar'aflel slab,

2 and 3 — mirrors, 4 — photodetector.

" The corresponding phase shift of sinusoidal light ,waoéé

“@:iﬁ'vAT/A‘, f[,’ o o (4)

creates the fl‘illéé displacement in photodetector
Al=pXor. (o)
Measurlug tlus drsplacement we may get ,
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The real experiment-differs from the cons1dered one only by :the sub-
stitution of a mirror for a Mach-Zander interferometer with-{25-multiple
reflections of -the light beam between two plane-parallel silvered plates
(see Fig. 1) what allows to enlarge essentially the time delay The f1 inge
dlsplacemeut 1s recorded: by a photodetector and the 1esults are accumu-
lated:in: a computer .To lower.a. random noise. level - all. d(talls plamug

on a tulmng plate are pasted after. a process of correction’to this plate

-which, in one’s turn, is appeuded to a massrve base. plate by means of

a_small-area contact As a trausfer velocrty v we- e‘<p101ted the Falth
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Figure 2: Displacement of the interference fringes A4/ as a function of

time.

The arrangement is calibrated by means of the introdu‘cingm of a plate-
parallel slab with the precisely known-thickness and the refraction co-
efficient, 1. e. producing known time delay, into the free arm-of the
mterferometer (the low arm in Fig. 1). In Fig. 2 where the results of

our measurement are plotted one can see such a calibration peak cor-

- responding to the interference fringe d1splace1nent AL/ = 0.02 (1n the
‘Case’ N ="63A). -

=+ In Fig. ‘2 the 360°-turning of the .arrangement corresponds to the

time!interval ‘At =i [90s, 190s] inside  which /) =
to = (04£3.6)107175 1

10+ 0.006, i. e

: The observed oscillations of AZ/ X are errors.due

~ to'small:deformationsof the turning plate. The corresponding error At

|
|
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- is'much smaller than the duration of light refraction from.metal mirror

o~ 10 “s measured in d1rect experiments (1), -and this fact allows

lWe took into account that £y in (7) must be devided by the number of refract]ons
inside the lnterferometr n.=125. R k

kind of addrtlonal translatrons whose do e

to claim that the Lorentz’s hypothe51s about existence of a preferred:”féu
reference frame and the dependence of hght veloc1ty on the frame speed

v is wrong.

1 Delayed synchronization of clocks

The Einsteinean synchronization method assumés that'if at the ‘time
instant ¢; any observer sends a light signal towards some event and the
signal after a reflection at the position of the event comes back to the
same observer at the instant of time ¢; then the clock located at the event -
at the moment of the refraction should show up the time instant ¢ which

satisfies the following synchronization condition
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Ct—t)=c(ta—t)
where c is thevacuum light velocity. Such an assumption is (iuit"e"clear
in the domain of macroscoplc physrcs but needs an addltlonal dlscuss1on »
on the mlcroscoplc level. ' ”
To simulate the’ eX(:1tat10n and the subsequent deexcrtatron of atom1c
processes close to the mirror surface we modify:the: Elnstelnean synchro-,':

nization condltlon 1nto the form: - wvvoon o e
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* where T is the delay time whrch is the macroscoplc parameter due to

quantum phenornena in the mirror 2. From this condition we get 'the

‘21t should be noted that ‘the customary’ relativistic“erfergy—momentum relation
considered usually as the most evxdent test of appllcablhty of the Einsteinean theory
of relativity to- mlcroscoplc processes is not changed for the’ con31dered more general
synchronrzatlon procedure The modrﬁcatlon mtroduced by the condltron (9) is some

because in this deﬁmtron only the hornogeneous part’ of space«tlme tran,formatrons ‘
is lnvolved The energy- momentum four vector Py, has therefore exactly the sa.me _
propertles as in theones ‘with the customary Einstein' tlme synchromzatmn '

mﬂuence the deﬁnltlon of 1our—vectors i



synchronized time R
' » (t2+t1 —T)/2 - : (10)

and the dlstance to the event
=c(ty —t, —7)/2. (11)

Another observer oper}'itin‘g with' times 4 and t) to synchronize clocks
and to compute distances ascribes to,the same event co-ordinates
=@Gra-mE
. and I : o P . . . )
: o =ty -t —7)/2 o (13)
where the same invariant light velocity c is present -and other delay time
7’ is used since this quantity does not to be the same for all observers.

The relations between times used by different observers are given by

‘Lorentz transformations

| =X, =X o (19)
. where ) is:a dimensionless parameter-determined by. the relation between
. the observers in question. The transformation rules (14) are the same as

-»1n:the usual Einsteinean synchronization.because they are characteristics

.+ of the light frequencies and are therefore 1ndependent on the interaction

‘of llght with the matter of the mirrors.

The relatlons (14) can be rewritten in terms of the space-time co-

\r}

: ordlnates as .
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;:1:—[/\2+1)z——c( ,—1)t+AT—T]/2A (1)

=] N4 1)t — (O — 1)(2/e) + A" —T] 2 (16)

These formulae comc1de w1th the standard Lorentz transformatlons if the

delay tlme transforms also accordlng to the Lorentz rule as the times t

S DI = 90 = ofe =2l xf), (07

where v =" (1 = v?/?)71/2, x = v, v is the velocity of tle moving
observer: ) '

So, we see that the delayed synchronization of clocks doesn’t drsturb

the known form of the Lorentz transforrnatlons

The obtarned above results.convince in the impossibility. to_link: any

srngled out reference frame with vacuum. In 1ts unlfornnty there e ls noth-

ing, neither kinematic nor dynannc peculrarrtres wlnclr can be used as an
"anchor” for such a frame. Nevertheless the’ concept of vacuum cannot
be completely waived, as it was’ proposed by Elnstem The both! ex-
periment and quantum tlleory prove that it'is a spemﬁc mate-ial media
tllougll all attempts to decnl)e it in‘modern: notions encounter a gleat,
number of contradrctrons Construction of an edequdte theorv of vacuum
1s now the main problem of physics’ SN ‘
- We should like to stress also that* althouglrt the Ensteinean synchro?
1nzat10n of tnne doesn’t contradrct any known experimental data, 1t is’
a- nlacroscoplc procedure At small s space tnne intervals Ax and’ Af the

concept of vacuunl is: nlcomprellenslble It is' not: clear also, in what a

,sense one can speak about lenghses -inside. elenlentary particles where» :

the modern interpretation of form-factors descrrbmg the particle 1nternal
structure encounters dlfﬁcultres and the:usual nnage of an ‘extended par-
trcle all spatral pornts of which have. the. same tnne 1 becomes relatqutlc
noi- 1nvanant @
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