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According to [1], let us consider a pair of phaomn the
"entanglement"” state, moving in opposite directidtech of the photons

is in a state with circular polarization. According the method of

"preparation” of the wave function of a two-paeidystem, it is clear

) that each photon can have a full set of quantumbeusy including

polarization. Let's call a photon a "Cheshire catid its linear
polarization (one of two possible) as a "smile"u$hwe have two cats,

. each of which may have its own expression (smileice versa), that we

can see as a result of measurement (in the phetsion).

The essence of the results of the experiment Aeétsjs the experimental establishment of a
close correlation between the smiles of two caith(the appropriate orientation of the analyzershim
original formulation of the problem). With an unkmo facial expression of the first cat's facial
expression second cat is also unknown. The situatimnges dramatically if we pay attention to the
neighbor cat: if we see a smiling cat near us,ekgression of the second cat automatically becomes
smiling and vice versa, if we are looking at a disgled cat, the second cat will also get angrye Th
situation is that our view (measurement of photolagzation in the near) triggers the message féoes
distant cat (certainty of polarization of the digtghoton). Is it not "forwarding" intangible qitads
through the distance (and even unknown way)?

So, theCheshire catand hissmile It is clear that in a normal physical language ave talking
about the object and some of its inherent propeiych is not separable from the object.

Therefore, if the object changes, the property miigdbow" it. In other words, we need to be suratth
when an object is changed, its integrity is presgrthat is, in the process of changbefore and after
the change, we are dealing with the same objedis Istart with the formulation of the physical
formulation of the problem of the relationship égtity) of the object and any of its propertiese Tasult
of the decision should be something to motivatetridwesfer of properties at a distance ...

Preliminary comments. We will talk about preserving the integrity of thkanging system as a
genetic identityof the system in the process of change. The geitetintity of the physical system is fixed
with the help of the state function and the equmatiof evolution of this state as a way to desctiitge
change of the integral system

The role of the state functions play in classinathanics the Lagrangianthe HamiltoniarH or
the actionS. The solution of the equations of evolution fosteyns described by the above functions for
dot physical systems (equations of motion) yieldules in the form of continuous functions of the
coordinates and functions of time describing tlagetitory, since the functions L,H,S contains ofhlg t
coordinates, their time derivatives and the assediparameters. In this case, the evolution ofpthiat
system will be reduced to a change in the positiaihe point in space, and the ultimate goal ofisohs
of the evolution equations (for the point systerdynamic equations) is to determine the coordinates
the point as functions of time. The genetic idgntt the moving point itself is determined by the
continuity of movement. It is the continuity of nfemical motion that allows us to "shift" the very

1 beg your pardon for my not very good EnglishThe original text on Russiamttp://vixra.org/pdf/1804.0401v1.pdf
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concept of the genetic identity of a point objettbia topological hypostasis, that is, to trackdbaetic
identity of a point object in mechanics by its éonbus motion. This is what we see in everyday tifet
is, at the macro level of physical description.

Thus,in the topology of classical mechanics, the genigligntity of the object is given by the
continuity of motionThis topology will be called point-metric classitopology PMC-topology.

However, point systems and their structures caeno®wed with such characteristics as charge,
impulse, shape, "color" and other "smiles", inchgdguantum mechanical, which gives our imagination
the illusion that for all systems it is possible dstablish a genetic identity by means of contisuou
motion, described ilPPMC-topology These illusions disappear when considering thablpms of
gquantum mechanics.

First. In quantum mechanics there are no point prototyjpeshe application of théMC-
topology concept.

Second.In the quantum theory, the wave functions or vectd the linear Hilbert space play the
role of the functions of the state of the quantystemm; the role of the evolution equations arewhge
equations.

If the functions of state in classical mechanidsagrangian and Hamiltonian-have quite clear meaning
associated with such measurable characteristiesergly, momentum, coordinates, time and are therefo
quite suitablé for the role of unambiguously and clearly defirfedctions of the state of the system,
then in quantum mechanics the wave functions aate stectors are simply immeasurable, that is,
unobservable. In classical mechanics, there isxample of such a state functienthis actionS. This
function is too "abstract" in comparison with Lagg@an and Hamiltonian and is physically
immeasurable. The appearance of the "shadow" aidhen ofS in the phase of the wave function of the
guantum system aggravates its immeasurability &snetion of the state: the wave function has a
fundamentally immeasurable parameteiphase, and the determination of the state vedsedfiis
possible only with accuracy to this phase.

The physical non-observability of wave functiomsl dhe limited applicability oPMC-topology
make it impossible to use continuity as a tool determining the genetic identity of quantum objects
Thus,in the quantum theory, unambiguous identification & the object and tracking its evolution
along a continuous trajectory become impossible.

Third. It should be noted that in non-relativistic quantmechanics a peculiar possibility of a
one-particle description is still preserved. Howewve the relativistic theory, this certainty digsars:
with the birth of the relativistic quantum theotlge era of one-particle description of quantum raeats
is over. In addition, the principle of identity pérticles in quantum theory does not allow to cabhet
number of particles of the quantum system. Thepasit concerns both non-relativistic and relaticis
gquantum theories.

*kkkk

What can be said about the paradox, the appeacdndaich was demonstrated by two Cheshire
cats using the results of the Aspect's experimeResall that the need to comply with the principfe
genetic identity involves maintaining the integritithe system when it changes.

There are two possible solutions to the photosiwarof the problem:

2) "tangible and smelling", that is, quite observaduel measurable - directly or indirectly.
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1. To consider a two-photon system consisting of tegral subsystems (photons).

2. To consider it as a single integrated system. Tremality of the
wave equation allows us to work with the aggregaiave
function obtained as superpositions of solutionstie first and
second photons

In the first case, it is necessary to open thehaugism of transmission
of the property at a distance. Here we should tieecontradiction about the
speed of propagation of perturbations (a smilejvben the first and seconc
cats. After all, the distance between the catoigegulated by anything, anc
therefore the transmission rate of the disturbaacebe arbitrarily large. But
this contradicts the fundamental principle of STHRjch states the existenct
of the maximum velocity invariant and the consequenorentz
transformations for point objects.

In the second case it is necessary to state tieofaexistence of non-point quantum objects.
Lorentz transformations for 4-coordinates of p@wents are simply not applicable for non-point otge
due to the inapplicability dMC-topologyto the described events.

The cause of the paradox is the separation ofsirstem described by one wave function into
parts described by two wave functioAsid here, in the end, we must either describe the mechanism of
property transfer or state the existence of non-point systems.

One way or another, but the results of the Aspgperiments indicate the limited applicability of
the Lorentz point transformations. There is a nieeirn to the origins of the conceptP@iMC-topology

PM C-topology®

In the mathematical description of physical pheananis used mainly the point-metric classical
topology PMC-topology), embodied in the methods of mathemateallysis. It is necessary to note the
important features of the application BMC-topology to the solution of the problems of sptoe
relations, which will give us an unambiguous hinthee limitations of its applicability. To underaththe
reasons for limiting its application in space-timations in physics, it is necessary to returrth®e
origins of the concept of continuity of the class$itopology of a point metric.

The carriers of conceptual spatial relations iRMC+opology are dimensionless points.
Accordingly, it is necessary to confirm the pod#iobf the existence of physical objects that ad have
sizes that may be represented by points. In thysigh by the carriers space-time relations aretpoin
events Let us examine several theorems of mathemationalysis and find out how the points of
conceptual space correlate with the point evenspate-time relations in physics.

An important property of the conceptual spacésisompletenesghe space R is called complete
if any Cauchy sequence is fundamental thd@tge concept of completeness of spacthe basic for
mathematical analysis and ensures the applicabilisypowerful apparatus of mathematical analydie
property of completeness of the space allows toduice the concept of proximity elemeritse genetic
identity of the pointén the motion, to clearly define the limiting peties of the sets of convergence,
limit and other logically related moments and elataeof differential and integral calculus. The

®)To avoid confusion here, the term space will beméb the conceptual space with which mathematimsksv In
the physical context, we will talk about space-tiraiations. The necessity of distinction betweerséhconcepts is
obvious.
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convergence of sequences, limit transitions, thathie topological properties of space is formalibg
the introduction of a space metric to determinatf@proximity of elements.

The following theorems of mathematical analysisy dee used as the basic criteria of

completeness of metric space:

1.

In order for the metric space R to be completasinecessary and sufficient that in it any
sequence of nested closed balls whose radii termketto, had a non-empty intersectidihis
statement is known as the nested balls theorem.

In other words lets say this: by reducing the disiems of the balls (using the property of
metricity of space), can be infinitely close to ttenter of the ball (topology of "tightness"). The
center point of the ball exists by the completer@dsspace. From a physical point of view, the
concepts of distances, their measurements andrtix@mty of point elements of space became
very clear.

Every metric space R has replenishment, and thlenéshment is unique up to isometry leaving
fixed points from RThis theorem suggests the possibility of replenigithe metric space, but
with the possible occurrence of extraneous (fatit) events due to the completion of the space.
A priori endowment of real space-time relationshwtihe completeness property leads us to the
Newtonian concept of continuous space-time.

The complete metric space R cannot be represemstedumion of countable number @iwhere
dense sets This statement (Baer's theorem) correlates our eminal reasoning with the
possibility of comparing them with experience atatess the impossibility of representing a dense
space by a limited number of dimensions (and efrem infinitely countable number).

Thus, the main features BMC-topology application to the solution of space-tipteblems are

the following:

When considering problems in which the size of ptalsobjects is much smaller than the
characteristic size of the systems under consider®MC-topology is an acceptable approximation.
However, there are problems associated with theh™bof fictitious events in the replenishment of
space (for example, in the STR when consideringtie Parado.

¢
¢
¢

The occurrence of fictitious events in force 2° ahé@ inability to empirically confirm the
completeness of the spatial-temporal relationshgEjgal events in force 3°.

In addition, in the microworld there are no objegtich can be provided by points of conceptual
space.

When considering problems in which the size of palsobjects is much smaller than the
characteristic size of the systems under consideratPMC-topology is an acceptable
approximation. However, there are problems assetiaith the" birth " of fictitious events in the
replenishment of space (for example, in the CTRnw@nsidering th&win Paradok.

Tasks with superluminal speeds

The formalization of the concepts of proximity elements, continuity of their

transformations is the subject of topology. Of @ayrthe EPR paradox and related issues of
locality and causality have topological contentowéver, there are other models that raise the
issues of locality and point localization in a mersual form. Let's consider some of them on
the example of three simple tasks.

The fact that the consideration of physical olgeaton-localized point, leads to

paradoxes and contradictions with the principlesS&T (the principles of relativity and
causality, Lorentz transformations) can be seethersolutions of simpleasks the discussion of
which is presented in [1], [2].
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Task 1. Let the inertial frame of reference £ move along the common axis X at a velocity V with

respect to the stationary laboratory system £. Along the entire positive axis X "'placed light

bulbs. At the time t" = 0, all the light bulbs flare up. What picture "will see" the observer of the

system X on its axis X? To consider the continuation of the scenario: the light bulbs flare up and

go out after a finite period of time 7. Note: at the time t = t = 0, the origin of the systems &

and ¥ coincided: x = x” = 0.

From the point of view of the observer of the eysE at the pointt' = x = 0 at the time

t' =t = 0 there will arise a "runningight bunny" (front edge of flashes) along the a%isThe speed of
this "bunny" is determined by the formula:

c
U=c 7 here c is the speed of light. (1)

This speed will be the greater the value, the lemtie value will be the spe&dof the systert’
relative toX . In the limitV = 0, this speed will be converted ¢o. Next, we will assume = 1.

Let the bulbs relative to syste¥ngo off at timer’ the synchronous. For the same reasons, at the
time t there will be a “runninglark bunny” (front edge of disappearance of light) shiihg off the bulbs
along the axi¥. The speed of this "bunny" will also be equal/toThe front of the "light bunny”, which
arose in the systedh at the time of turning on the bulbs, at the timeill removed at a distande:

’

T 1
v1i-v2V

and will continue to its movement with the sameesiié.

R=1U= (2)

Thus, after the simultaneous switch-off in thetsyss all of the lights, an observer of syst&m
will fix the appearance of extending to thight along the axiX with velocityU zug glowing light bulbs
lengthl: bulbs of the right front consistently includedahe bulb of the left front is consistently off.

Summarizing, we can say that from the point ofwief an observer of systekh, at time
t = 0 begins to form a zug of a light bulbs, right frevitich propagates with spe&dalong the axiX; at
time t the formation of zug of light bulbs ends , andhaghole, zug starts to move along the akighe
length of this zud is determined by the formula:

!

T’ 1 T 1
l=—— (5 -V)* —= 7
Vi-vz \V Vi-yzV

The latter equality implies the fulfillment of tisenditionV « 1.

3)

The first paradox arises when considering thererdixisX = (—x,+), filled with bulbs,
turning on synchronously in the syst&m

According to the solution of the problem with $emi-infinite axis{ = (0, +©), the light zug in
the systenz arises ak = 0 and then continues to move along the positivectioe of the axis(: there
is a starting point = 0 in the case of the problem with the semi-infirdtds. In the formulation of the
problem with an infinite axi¥ = (—x, +»), such a point has the coordinate —«, and the Lorentz
transformations lead to the solution, accordingvbich the light zug for the possibility of its olgation
must make a "journey" from the point= —oo to the point with a finite coordinate and withi@ite speed
U =c (c/V). It is obvious that under such conditions it igossible appearance a zug of the points of
the axisX, remote at a finite distance from the beginninbatfTis, the solution with the help of the
Lorentz transformation says that in coordinate esyst cannot be observation of a luminous zug of
lights.

Another result is a solution using the principlerelativity, according to which the observed
physical phenomena should "look the same" in @&lftial reference systems. If we consider luminoagy
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an attribute or an integral characteristic of a-tamal object, then according to the principle elftivity,
the observer of the systéfnmust necessarily fix the manifestation of thisilatite.

By comparing the patterns of events in both refesesystems, we can see that the reference
systemz andX’ are unequal: in the systeinbulbs of positive half-axis are lit all at onceydain the
systen they will never be all, because the spreading buimal speed, and the length of the axis is
infinite. Thus, we observe an obvious contradiction betwkerpbint Lorentz transformations and the
principle of relativity.

Task 2. Along the segment 0'A’ of the inertial frame of reference X', moving at a speed V with
respect to the laboratory frame of reference 2 along the common axis X, there are light bulbs
(see Fig.1). The length of |0'A'| equals L'. Due to the synchronous switching of the lamps at the
time t = 0 in the system X' all the light bulbs flare up of the segment 0'A’, and when switching
off at the time t" = 7 all the lamps synchronously go out. What picture "will see" the observer
of the system X on its axis X?

AY Dy
|4
0 o’ !A >
X X
Fig. 1

The observer of the systehwill see the following picture: at the timg,;;;,; = 0, a light zug is
born at the poin®@’, which begins to propagate along the akifReached the poiat’, it begins to "be
absorbed" by it. The process ends with a compbdisdrption".

The rear of the zug reaches the moving péirat the timets;,q;, by this point the poind” will
acquire the coordinatgnq;; trina aNdx fing; are determined by the formulas:
'+ VL L'+vt

trinal = \/ﬁ 5 Xfinal = \/ﬁ (4)
so the effectivd speedw of its propagation is determined according toftimenula
L'+vt
W= (5)
Whent'~0 we get
1
W=z, (6)

which is quite consistent with the result of theypous task.

It follows from (5) thatw > 1 under the condition’ < L. In the metric system of units, this
means thatv > c att’ < L' /c; herec is the speed of light propagation.

The process of signal propagation in the systezan be interpreted as the transmission of
information from a moving poin®’ to a moving poind’. At the same time, the beginning of the
information transmission will be fixed by the obgar of the systerii at the beginning of the coordinate
system atc;,;riq; = 0 at the timet;,;;i = 0; the end of the transmission will be fixed by dnswt
observer of the same system at the pejpf, at the timets;,,;, determined according to (4). The

*) the effective speed of information transmissionditermined by the signs of the beginning and ehd o
information transmission.
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essential fact here is that the information is graitted at a superluminal speed, which seems to be
contrary to the STR principles.

The way out of this "paradox" is simple. It can thated that neither the first nor the second
observers of th& system participate in the procedure of informati@msmission. The observers of the
systemz’, who lit each of their light bulbs, acted complgtimdependently abd on their synchronized
clocks, and on a pre-prepared command, that ig,(Hi§ possessed complete information even batere
transmission, including those located on the edgése segmend A" and between which the observers
of the systenz and recorded the superluminal transmission ofrimé&ion.

This remark takes off the arisen paradox STR. Hewelry changing the problem condition a bit, we
return to the paradox of superluminal informatiansmission.

Task 3. In addition to the condition of task 2, we introduce one more observer at the point B’
(see Fig. 2), which is spaced from the point A" ' along the axis X at a finite distance. As in the
previous problem, due to the synchronous switching on and off of the lamps along the segment
0'A’, the systems X all the light bulbs flare up at the moment t' = 0, and at the momentt =7’
all the lamps synchronously go out. What will be the picture of information transmission in the
system X from the observer at the point 0" to the observer at the point B'?

AY i
| %4
0 A B
e > @0
X X
Fig. 2

Note that the input of the obsen®iis necessary for the real procedure of informatransfer
from the pointD’ to the pointB’. This is exactly what will happen, since the oleseB’ is not connected
to observers who switch on and off the lights adicwy to a predetermined prescription.

According to the solution of the previous probleite observer of the reference systemwill
see the following picture: from the poifitthe front of the zug begins to spread with a supgnal
speedJ = 1/V. The propagation of the zug stops at the movirigtpb, in which it is "absorbed". The
rear front of the zug will propagate with a velgaiff light, because in the direction of the pditwill
continue to spread is a real light signal frompo@tA’ (as the light of a distant star from the pan).
The resulting picture for the observer of the sysfewill be as follows: from the poir@' to the poin3’
comes the light signatie beginning of the connectjorThe time spent on the passage of a signal path
0'B’, there will be less time required by the passddhi® path by light. Thus, the "information traesf
will occurr at superluminal speed.

However, in the above reasoning, we have depmtgdthe beginning of the process of
information transfer. To finish the transfer ofsipiortion of information, that is, to transfer grspf the
end of the connection, we need to stop the tramstaress. To do this, you need to send next thi “da
bunny”, which will correspond to the simultaneobstslown of all the lights in the systefn But then
the time of transmission of information will be dehined by the time of propagation of the back tfimn
the light signal. And this time is determined bg time of overcoming by the real light signal ie th
systemz distance O'b ' from the most remote light blalbSince the speed of light propagation is an
invariant of Lorentz transformations, all contrditins are removed for all inertial reference system
However, it is here that a paradoxical nuance sirisefore you send a “dark bunny”, you can send

another sign of the end of the bit signal of a different color. Alternating sendiiagrk” and
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"multicolored bunnies", we can hope that it id gtiissible to establish a channel of information
transmission with superluminal speed.

Thus, modulation of the properties of "color” ighit bulbs zug carrying bits of information,
giving hope to establish the transmission of infation faster than the speed of propagation oftd lig
signal, and phase modulation of the photon pagilsirstate for a similar situation in the experitseof
aspect.

Analysis of the results of solving problems aboutidht bulbs

It is noteworthy that with the existence of forrkaematic solutions of tasks 1, 2, 3, based on the
use of point Lorentz's transformations, it is pblesto formulate a variants of the task 1 with afinite
axis, for which a formal kinematic solution conficd the solution based on the use of the prinaifle
relativity, what causes the appearance of an iredgba contradiction between of the point reprediria
of events and the principle of relativity, and ledd the need to pay attention to a number of regnc
concerning the topology of space-time relationthasolutions of the presented problems.

The kinematic solution of the problem 1 for thensénfinite axis[0, +0) describes by means of
point Lorentz transformations the transformationtloé spatial infinity and the point moment of time
(systent') into the temporal infinity and the spatial paspreading in the process of motion (sys&n

The topological parameter of this transformatiospsed. Similar features are typical for the otiaer
tasks. The limited speed of the signal propagaléadls to different patterns of light bulbs switahin
events, which, of course, means the unequal refereypstems and is perceived as a contradiction with
the principle of relativity: in one inertial systerie property of luminosity appears simultaneously
another frame of reference - "in parts". The impnokty of implementing the initial conditions ohe
problem removes this contradiction, but technicalllze topological parameter of this transformati®n
speed. Similar features are typical for the otlar tasks. The limited speed of the signal propagati
leads to different patterns of light bulbs switahiavents, which, of course, means the unequality of
reference systems and is perceived as a cont@auietith the principle of relativity: in one inertia
system, the property of luminosity appears oneestay another frame of reference - "in parts". The
impossibility of implementing the initial conditisnof the problem removes this contradiction, but
technically.

There is no kinematic solution to the problem floe infinite axis(—oo, +00). However, the
application of the principle of relativity allowssuo obtain a conceptual solution in which the igpat
infinity and the point time are preserved in the transition from dmertial frame of referencg to
anotherx.

If the segment of bulbs in task 2 is considerethsysten” as a single non-point object, the
transition to the systeit with the help of Lorentz's transformations raiaesatural contradiction: there
is this integral object does not arise immediatelyt "in parts”. Spatial non discreteness of object
transformed under Lorentz transformation into theetnon discreteness, and the one-time dynamic time
(synchronized non local clock) becomes evolution@rglering the formation of an integral objeet)
a phenomenon entirely new to physics.

A non-connecteabject allows the selection of a reference systeoarry out the transmission of
information at superluminal speed. This is dematstt by the solution of task 3. In contrast to the
previous cases, here the observer of the syStevill fix the real data transmission procedure frim
observer0' to the observeB’ at a rate exceeding the speed of propagation efstandard reference
signal.
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It is easy to see that a pair of "tangled" photonthe mental experiment of Aspect is also an
example of a disjointed object. Indeed, althoughsymmetrized state vector describes a pair ofopisot
they are indistinguishable, therefore it is n@aclhow to count indistinguishable objects. Thetareof
state|¥ (v4,v,)) whenv; = v, describes a single quantum mechanical object. hVplwoton (first or
second) of these two will be on the left polarizerd which of them will be on the right polarizé&t®en
it becomes possible to say that a single quantuoharecal object is located in two spatial points.

On the relativistic task of pencil and pencil case

Pencil case and pencil at rest have the samer lthegensions. Consider the situation when the
pencil flies towards the pencil case (Fig. 3). Adiag to the STR length of the pencil is reduceticiv
makes it possible to fully immerse in the penc8ea At the moment when the pencil is fully incldde
the pencil case, it is closing. The picture changlesn considering the situation in the frame oérefice
associated with the pencil (Fig. 4). Pictures repné moment of time = t' = 0.

The frame of reference S associated with the penase

l=1y-1-p2 Lo

> |/ |

X1 X2 Fig. 3

The reference system associated with the pencil S'

Sl

»

Fig. 4

According to the principle of relativity on theledity of inertial reference systems, if the events
occurred in one of them, they will be noticed bg@tvers of any of the inertial reference systerhe. T
events themselves have the status of absolutearesenly their space-time coordinates can change. W
will not use words like "reduction” of sizes anehd intervals, we use only Lorentz transformatians f
the coordinates of events.

Let's consider the movement of the pencil witlpees to the pencil case with a velo@tyalong
the common axiX. With the pencil case we associate the inertaahf of referencg (pencil box in this
frame is at rest), and with the peneib systens’ (in this frame of reference at rest is a pendihe
initial conditions of the problem: the clocks otference systems synchronized on time t'= 0;
pencil case at this time is at rest with the comatéis of their ends; andx,; x, — x; = [,.
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We are interested in three events:

« meeting the right end of the pencil with the lefdef the pencil case the beginning of the
process (zero event);

* meeting the left end of the pencil with the leftlaf the pencil case the moment of the
possibility of closing the pencil case (the firsest);

« meeting the right end of the pencil with the rightl of the pencil case the moment of possible
breaking the bottom of the pencil case with a ddtiteé second event).

We introduce the coordinates of these events.

For reference framg&

Xo, to — the coordinate and the moment of the meeting efrigfht end of the pencil and the left

end of the pencil case;
x1,t; — the coordinate and the moment of the meeting efldft ends of the pencil and the

pencil case;
X4, t, — the coordinate and the moment of the meeting ofigi pencil and pencil ends.

For reference framsg"

xo,to — the coordinate and the moment of the meetingefitiht end of the pencil and the left
end of the pencil case;

x;,t; — the coordinate and the moment of the meetingefefi ends of the pencil and the
pencil case;

x,,t, — the coordinate and the moment of the meeting ofitfiet pencil and pencil ends.

The connection between the coordinates inthe S’ transition is established by Lorentz's
transformations:

(direct) (reverse)
2+ve ¢ x—Vt
X = =, X = =
Wi1=W¥2 /2 yi=¥ife?
‘r | ¥ ,I;J' = ,‘
2= 3"'; zi=g
Ly L L
t= ——. t =
J1-VE /2 vi-V/c?

The solution of the problem is to apply Lorentegsformations to the coordinates of the same
event - direct and reverse. In this case, they tladdorm:

Xo =X1, to v (Event 0)
. ox — Vi , to—m=2x ,
xo:TﬁZ' 0= T (Event 0")
L ox = Vg —lg/1— B2 A C Clle)
X1 = , 1=+ —m——— (Event 1)
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because

I T I gt lO
Xl—xo— lo, tl—t0+_,

%4
f ’ l xl_vto l xl_VtO_lo 1_32
X1 = Xn — = — B
1 0 0 r—l—ﬁz r—l—ﬁz
%4
L b b T
t=ty+—=—+——
Vv vV /1_32
logr/1 — B2
X1, ty =ty + %, (Event 1)
because
b+ Ll vt —V—zx + 1oy 1= B2 + B%(x; — Vitg — lgy/1 — B2) I/ 2
t:1cz1:0C210 1 0o lo :t+01—[)’
v J1-pe V(1 - pB2) ’ Voo
Xy = X1 + lo, tz = to +VO. (Event 2)
174 l t Vx
x1—Vt 0~ 24
xé:ﬁ; té:vo,/l—ﬁz +—CBZ, (Event 2')
1- 1-—
because
l Lo
x’_xz_vtz_x1+ O_V(t0+v) _xl_VtO
fJ1-p2 JI=p2 J1-p2
%4 l % %
t; =2z %2 t0+70_c_2(x1+lo) Ly to—z%
/1_‘32 /1_[;2 |74 /1_‘32

Analysis of the results of solving the task of peiand pencil case

As expected, the order of occurrence of eventisarsystem of referendeassociated with the

pensile case is next: zero, first, second. Thiotshe case for the system of obse/eFor it, the order
of occurrence of the first and second will charaye] the order of events will be as follows: zeswod,

However, for point events, the STR paradigm isvioiated and the paradox, about we saying,,

does not occu?. In STR, with respect to any pair of events, care @lk about whether it is a pair of
spatially-like or time-like events. And this refatiis invariant under the Lorentz's transformations

%) Except that the interval (4-"distance") betweechsevents is assumed to be imaginary.
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Time-like events have the possibility to congisaicausal relationship with each other, because
they can be related signal, the speed of propagafiarhich does not exceed the speed of light. Séte
of these events is called the one SiBRt cone Due to the invariance of the relation of belomgio the
light cone, the possibility of causation is preselrat transitions between inertial reference system
There is a frame of reference in which such eveotsir at one point in space.

Space-like events cannot be causal, since the siggopagation of a signal capable of relating
such events must be greater than the speed of Tighte is a frame of reference in which such sfliee
events occur simultaneously. In this task, sudlamé of reference is the one in which the pendltae
pencil case approach each other with equal vedsciBpace-like events are related to the imaginary
interval.

The paradox arises when considering the topolbgioanents of the problem.

The observer of systefhhas an opportunity to stop the pencil movementha time interval
fromt, tot,, since the second event after the first one witup in the time intervadt =t, — t; =

(lo,/V)4/1 = B2. In this case, the event of the meeting of thatrjgencil ends and the right pencil case
will not occur. However, the observer of the syssuch a possibility is absent: the event of breaking
the bottom of the pencil case for him is inevitableen the event of the meeting of the right enthef
pencil and the left end of the pencil casgist because of the order of their occurrence. Thithe
manifestation of the paradox, namelytopological: the relationship of input is violated

Thus, in this taskhere is a topological paradox associated with thealation of the ratio of
inputting for non-localized object$he connection of the first and second eventsrisgechout by means
of a pencil, that is, non-localized point objectedwhile, the coordinate transformations used anet p
transformations.

The experiment, the idea of which is describedvaba@an give an answer about the the
possibility of existence of point-non-localized gioal objects and the don't use of point transftiona
for them.

And more. ..

Perfectly rigid body

Suppose that there are topologically integral abje¢hat have finite dimensions in the metric
topology.The results of the Aspect's experiments allow t@lkaabout it, at least.

It is also known statement about the impossibiityexistence of absolutely rigid bodies. This
conclusion is based on a STR, claiming the impdg#gilof exceeding the speed of propagation of figh
However, such conclusions are methodologically \graince it is logically impossible to prove "non-
existence", it is only possible to lead any reaspnd a contradiction.

But from this can not follow the fact of non-existe, but can only fix the fact of a contradiction.
Therefore, the conclusion is not a conceptual,dbptirely technical moment of fixing the contradiati
But what is the contradiction? The answer is obsion the illegality of the application of point temtz
transformations to non-point objects. Let us caomsithis in a more illustrative example. But fronisth
cannot follow the fact of non-existence, but caydix the fact of a contradiction. Therefore, the
conclusion is not a conceptual, but a purely tezdinnoment of fixing the contradiction. But whatlie
contradiction? The answer is obvious: in the illégaf the application of point Lorentz transfortions

to non-point objects. Let us consider this in aeriustrative example.
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The task of light bulbs

In its own frame of reference, the object remadlesitical to itself from the moment of turning on
and to the moment of turning off the bulbs. In thigoratory frame of reference, the object evoltest
is, it changes and ceases to be identical to itselfe period between turning on and off the biijpshe
clock of its own frame of reference. Actually, tigsa violation of the principle of relativity fquoint-
non-localized objects: in two inertial referencetsyns, the same non-point object behaves diffgrentl

The twin paradox

Similar arguments for the non-legitimacy of thelagation of point Lorentz transformations can
be expressed about the so-called "twin paradoxgrasimg with non-point temporal objects (age of
brothers). However, there is clearly another eff@ttis effect is discussed in more detail in [2heT
resolution of the twin paradox within the framewardkthe principle of relativity becomes possibletwi
the discretization (quantization) of evolutionaime, that is, with the change of the topology & time
axis. And here we note that if the age of the tisthers is measured by the number of revolutidriseo
Earth around the Sun (that is, in discrete ye#ing) upon return from the trip of the cosmonautten
the age of the twins will be the same, since thabar of events occurred (the Earth's revolutioosiraa
the Sun) during the cosmonaut's journey is an atesolvariant for both brothers.

Macroapproach

When considering problems in which the size of gi¢gl objects is much smaller than the
characteristic size of the systems under considera®MC-opology is an acceptable approximation.
However, there are also problems related to thegh"bof fictitious events in space replenishmeit, f
example in STR when discussing the effects of aedtion of lengths, time intervals, étc.
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Abstract
Offers a discussion of some topological paradoxéssng in the theory of relativity.

®) Theorem of mathematical analysis, which implies ¢loenpletion of the metric space, but with the palssi
occurrence of foreign (fictitious) events to spdéa: more information, see T2 in th&NMC-topology".
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