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Abstract

Special Relativity Theory is more than 110 years aged and during this period it
was elaborated until minuscule details. However, there might be some logi-
cally deduced discrepancies, which demand a scrupulous study. Nonetheless,
every search for inherent contradictions is an uphill task. The author of the
considered paper proposed a situation with two series of synchronized clocks.
Each series is at rest in its own frame of reference, but one of them is deemed
to be stationary and other is moving with a constant relative velocity. The au-
thor believes this situation to be contradictable. But really, the suitable ma-
thematical analysis proves that it is none other than a consequence of neg-
lecting the basic tenets of the theory.
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1. About Time Dilation

There are two inertial frames of reference IFR, —stationary, and IFR,
—moving with a relative constant velocity v = (V, 0, O) , where the component v
is less than speed of light ¢ (the author names them briefly system Kand system
k). Both abscissa-axis x and & are in parallel, and both coordinate origins coin-
cide at the zero moment of time t,=7,=0. A series of real numbers o; is
fixed, the nil o,=0 being amongst them. Starting from an arbitral abscissa
X, #0 arange of positions on the x-axis is set according to the rule x =oXx,
where odenotes a number o; from the series (Figure 1).

In the second section of his paper [1] the author considers a range of events

occurring at positions X, =X in different moments of time t;, which are
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Figure 1. Stationary and moving IFRs in different moments of time.

specified as follows:
(o; —1)vx,

CZ

where t, is at will. In this paper we read: “ The Lorentz Transformation is the ba-
sis for Einstein’ s time dilation and length contraction. It is regarded in general by
physicists that a stationary system of observers k which are clock-synchronized
when at rest are not synchronized when they all move together with respect to a

clock-synchronized ‘stationary system? K, as illustrated in figure 1”.

The depicted drawing is rather bewildering than helpful. Nothing similar can
be going on if the order established in the special relativity is strictly kept. A
correct illustration is delineated in Figure 2. In the & system a clock vis-a-vis to a
clock in the K system is y times more distant from the k& origin than the second

2\ Y2
one is from the K origin. Here the relativistic factor y = [1——2j , where cis
C

the light speed in vacuum [2]. All the clocks in the 4 system remain synchronized
despite its uniform motion with respect to the “stationary system” K.

The author uses the Lorentz transformation equations
v
go-:;/(xa_Vta)’ TU:y ta_c_zxa (1)

in order to obtain positions & and moments 7, in the k& system correspon-

dent to positions X_ and moments t_ in the K'system. They are as follows:

k clocks

ix=0

K clocks

figure 1. All the synchronized clocks in the “stationary system” K read the same time at
all positions in the K system. All the clocks in the “moving system” k do not read the
same time according to the K system, despite being synchronized with respect to the k
system. Only at X=¢& =0 do the clocks depicted read the same time in both systems,

where t=7=0.
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Figure 2. Situation viewed from the “stationary system’

T A M ALY
§5_7|:(72+CZ]X1 Vt1:|’ s y(ti C2 j (2)

It is evident that all the correspondent events are simultaneous in the & system.
Using the formula (2) let us find a distance between two events for two positions

O'i<0j:

o, ‘
& -6 :7’[ ;Z(l _O}-l_;(l]:%(xj _Xi)'

So, theorem from SRT “distance between two events takes a minimum value
in that IRF where they are simultaneous” is hold.

As regard the question of “Only at x=£6=0 do the clocks depicted read the
same time in both systems, where t=17 =07, let us consider a position depicted
in Figure 3. The time t=T is elapsed in the K system, so the origin of the &
system &, =0 islocated at the point x =vT . Our attention is drawn to the po-
sition X, =yVT/(y+1) at this moment T =t . The event (X,,t,) is subject to
the Lorentz transformation (1):

T 14
=y(x vt )=y| L——VT |= VT | —L—-1|=-
& =r(x,—vt,) 7[y+1 j 4 (7+1 j

% v oyT vy 2 7
o=yt ——x |=y| Tl | =T |1 L | =T |1- 52—
" 7(” c? j y[ c2y+1 4 c?y+1 4 P y+1

_p? 1+y(1-p
qﬁp ﬂqﬂJ:T AT T s
Y+

T |
7/+1’

y+1 y+1 y+1

Thus, we have found that always there exists a neutral point where times of
both systems K and & coincide: t, =7, =T . Positions of these neutral points are
identical in both systems except of sign: X =-& , ie. the distances are equal.
The Lorentz-Fitzgerald’s contraction leads to a fact that the distance [&,&]

viewed from the K system must be divided by relativistic factor:

_[én’éo] _ VT
[Xnvé!o]—T—m-

The sum is just equal to the full distance between two origins:

[xo,xn]+[xn,§0]:yVT SN, Yae

= vT.
y+1 y+1 y+1
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Figure 3. “Neutral” point.

The neutral point is moving along the x-axis in positive direction with speed
v :v;// (7+1). The K system is moving respective to the & system with speed
(=v). Using the relativistic rule for vector addition we could find the speed of the

neutral point relative to the & system:

y+1 _ -V B -V _ -V A
1_:7y y+LJéy y+1-piyty 1+y@_ﬁﬁ y+1
2yl c?

No wonder is in the above results, because the principle of relativity asserts

the full equivalence of all different inertial reference frames.

2. About Length Contraction

In the section 2 the author applies the inverse Lorentz transformation for the
special range of events specified in the & system and obtains in the K system
some correspondent range of simultaneous events. “Either way, Einstein’s sys-
tem of clock-synchronized stationary observers is inconsistent with the Lorentz
Transformation”—states the author. This conclusion is fatally wrong. The very
notions “stationary-moving” are quite relative: from the point of view of any
K-observer the K system is stationary and the & system is in motion, but from
the point of view of any k-observer the & system is stationary and the K system is
the moving one. As a matter of fact, strict qualitative symmetry among all the
inertial reference frames (IRF) in the special relativity theory is fundamental
and absolute.

Then in the Section 3 the author addresses the procedure of length measure-
ment. There is a thin rigid rod fixed along the abscissa {in his own & system. Let
(&.7) and (&,,7,) be the simultaneous events (7, =7, =7) of measurement
the locations of its two ends, so that the rod’s length is L, =&, —&,. The inverse

Lorentz transformation gives us these events viewed from the K system:
\" Vv
(ut)= {7(51 +VT):7(1 +c_2§1ﬂ; (%0t)= {7(52 +Vf)'7(r +C—2§2H-

Here the procedure of measurement lost its simultaneity. Thus, the value
(X, —x)# L, because the rod is shifted during the time-interval (t,—t,) for
the distance AL =V(t, —t,) . In this case the real rod’s length would be
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2 2
v v L
L, =(X2 - Xl)_AL = 7(52 _51)_70_2(52 _651) = 7[1_0_2j(§2 _51) =7-
The rod is contracted by the factor y despite the author’s assertion.
In the section 4 the author manipulates with a time-interval. Consider two
events occurring in the K'system at the same point but at the different instants of
time: (X,tl) and (X,tz) . According to the Lorentz transformation these events

in the ksystem would be (&,7,) and (&,,7,), where
v v
& :7/(X—Vt1)’ 7, :7[t1_0_2xj; & =7/(X—Vtz), 7, :y(tz _C_ZXJ'

Let us find the ratio between two time-intervals existing in the different sys-
tems:
Ar=71,—7,=y(t,—t)=yAL.

So, second theorem from SRT “time-interval between two events takes a
minimum value in that IRF where these events occur at the same location” is

hold, in contrast to the inference made by the author.

3. Conclusions

The further analysis of the article would be senseless because it just seems to cri-
ticize the special relativity theory. The author neglects basic tenets of the SRT,
foists his own and confuses this makeshift “theory” with Einstein’s creature.
Similar papers appear from time to time in scientific journals, for example,
works [3] [4] by K. Suto, who intented classical common sense to be opposed to
the strictly elaborated theory and took the lawful relativity of simultaneity for an
inadmissible discrepancy. In the paper [5] Suto found a would-be contradiction
in the SRT when based his arguing on the assertion: “According to the SRT a
stationary observer finds the following relationship between his own time t and
the time £ which elapses on a moving clock: t'=t/y (2)”. But, as we could be
convinced of, this ratio is valid in a specific position only. Using (1) for any con-
crete moment t=T, we readily obtain 7=T/y at the position x=vT, and
side by side with that we obtain opposed T =7/y at the position t=0. In the
SRT all inertial frames of reference are tantamount one to another, and all ob-
servers have complete equality of rights. An observer in his own IRF’ could assert
with the same success that, quite the contrary, t=t'/y . So, the above-mentioned
statement by Mr. Suto proves to be senseless, away with confusing reference to
the “clock paradox”, where three IRFs appear on the scene!

In his thought experiment the author uses “/ight signal emitted from the two
light sources at the instant that O and O pass by each other” and concludes
“Now;, are the two inertial systems truly equivalent, as claimed by the STR?” Let
us consider a situation some time later the start (Figure 4). In the & system there
is an event (ct',t’) when light emitted t' seconds ago from the coordinate
origin O reaches the point with a coordinate & =ct’. The Lorentz transforma-

tion gives the following components of this event in the K'system:
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Figure 4. Light signals.

x=;/(ct’+vt’):yct’(l+%];

t= y(t’+lzct’j = yt’[l+xj.
c c

Due to the Lorentz-Fitzgerald’s length contraction the distance ct’ is shorten

(3)

to the value ct'/y in the K system and we could check the distance balance.

From the Equation (3) we have

Hence,

» “ ct (1—")(“ V)
Vi = vt CZAN
C Cc

=vt+ct[1—!j=ct[!+l—szct.
c c c

Thus, the light signal turns to be located at the same point seen either from
the & system or from the K system. No discrepancy or contradiction is present,
and both systems are truly (despite the question-mark occurring at the end of
above citation) equivalent in the realm of the SRT.

Three authors of the paper [6] suggest five “new paradoxes” discovered in the
SRT, however, all of them proved to be pseudo-paradoxes provided by arbitrary
treatment of the relativistic axioms (see [7]). There is nothing as ludicrous as an
unsubstantiated criticism. As regard the question of an authentic critical ap-
proach, real (not imaginary!) inconsistencies indwelling to the special relativity
theory are pointed out and critics of in the papers [8] [9] [10] [11].
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