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Since the existence of the twin paradox is oftenied when discussing the theory of relativityisit
necessary to dwell on this once again. It is shthahformal SRT and GRT meads not provide a solution
to the twin paradox.

The essence of the twin paradox

We consider two twin brothers. One of them wenspace travel, another remained on the Earth.

Upon the return of the astronaut, brothers compaxe! times, each with its own clock. The questises

in connection with the use of Lorentz transformagito estimate the travel time for both. Accordinghese
transformations, if we consider the brother-Eantiplimotionless, the time of travel on his watch void
longer than the time on the testimony of the bneHstronaut. This fact is interpreted as the faat the
brother-cosmonaut will arrive younger than his tliarthling. However, if we consider the brother-
astronaut in the reference system, associated tivthspacecraft, the situation will be the oppodite
brother-Earthling will be younger. By means of adpl theory of relativity to answer the questionho in
reality will be younger, it is impossible due ta@thymmetry of the reference systems of the twinhiers.
Thus, thesource of the twin paradox is the symmetry of wie brother's reference systenagd its subject
classical formulation in STR fixes the inabilitydoswer the question - who will remain younger essalt?

To better understand what kind of symmetry wetalieng about, let's look at another illustrative
example. To do this, we introduce a thermodynamie measurement scale.

Let the cosmonaut decide to boil the kettle. Time tspent on boiling was equal to the intervakhef t
eigentime® 7’. According to the direct Lorentz transformatiotiss interval corresponds to tlweordinate
timeinterval by hours of the Earthling

At =7'/J1-V2. (i)

Let the Earthling boil the kettle now. The ratietlween the interval afigentimespent on boiling
and the corresponding interval of coordinate tinyetliee astronaut's clock is established by the swer
Lorentz transformations:

At' =T /1 -V2. (if)

From general considerations, namely those fronthvkile Lorentz transformations themselves are
derived (homogeneity and isotropy of space-timatiahs, their continuity), we must say that thelibgi
processes themselves, as thermodynamic procefises;osmonaut's and the Earthling's, accordindpeo t
principle of relativity and equality of inertial ference systems, should proceed completely idéniivder
identical conditions. It follows that the ratio= t' must be satisfied . This makes it possible to meathe
intervals of their eigentime with the help of "theydynamic clock". This is also supported by the
consequences of STR and GTR: the eigentime is \@ariamt of 4-coordinate transformations. It follew
from (i) and (i) thatAt = At .

Thus, the eigentimedandt’ coincide, the coordinate timés andAt’ obtained by direct
and inverse Lorentz transformations also coincied the relations between the intervals of
eigenvalues and coordinate times are symmetric wigacing one reference frame with another.

1) beg your pardon for my not very good English!The original text on Russiahttp://vixra.org/pdf/1804.0345v1.pdf

2) Eigentimeof a moving material body is the time measuredhia frame of reference in which the body rests.
Coordinate times the time obtained by transforming the spacestanordinates in the transition from one reference
system to another.
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A common bond of intervals of coordinate time&nshaded reference frames with its eigentife
shaded reference system is expressed by the formula

T =ty1-V2 (i)
whereV is the speed of one reference frame relative tathan. This ratio reflects the STR's general
conclusion that when comparing the readings of iwars, those whose readings are compared with two

different ones will always be lagging behind (sepp@ndix). This effect can be considered as purely
kinematic and as not directly related to the natirne time itself.

Let us reinforce this conclusion with the follogiremark. To do this, quantize thermodynamic scale
measuring the time of the brothers by cups ofltaathey has drank.

If, say, an astronaut during the interval of higeatimei’, measured by "thermodynamic hours",
boils the kettlen times, then under the same conditions and thehigart for his eigentime also boils the
kettlen times. Under the Lorentz transformations as aelunder the general continuous transformations,
the discrete number of events that occurred intithe intervalst andt™ will remain the same, since the
number already occurred events are absolute imtarid they occurred in one frame of referenceytmust
be fixed by observers and other systems associaittd the original system of not too extravagant
transformations of 4 - coordinates. This allowgameasure the intervals of his time not only byanseof
"thermodynamic clock" showing a continuous time budiscrete "cups of tea drunk”, which means the
actual change of the topology of the scale of timeasurement. The first scale represents the wadlti
continuougime scale, the seconddiscrete

There is a situation when, for example, the Eemghhas "aged" by eigentimie (several cups of
tea), will be sure, according to the Lorentz transfations, that hisis-a-vishas grown old by the coordinate
time interval At’, and At =At' #t=1t'. The situation will be completely symmetrical abdhe
observation and measurement of each of the twins.

This is directly contrary to the "certainty pripta", because it makes it difficult to answer the
questionthow Long does it actually take to boil, or isAt = At’ oris it = 7/? Thus, the symmetry of the
connection between the boiling eigentime of onghefbrothers and of the time of its vis-a-vis isviohs
(relations (i) and (ii) and is clearly demonstratéds this fact that we call symmetry, which |said the
paradox in the STR: we cannot say for sure - byatwlours the kettle will boil or which of the twinsll be
younger? The existence of a" contradiction " or-agreement is not in doubt. It's the same now apfiis
permission. And here the question naturally arieésit time do the twin brothers live, what timehrstcase
to take for the "present" - coordinate or own?

The "common " solution of the paradox is the failog: the fact of asymmetry of the reference
systems of the Earthman and the astronaut is fi$@ice the cosmonaut launches rocket engines, then
without any kinematic and dynamic grounds for thee$ent" time, the coordinate time is clearly takbat
is, in fact, the preference for "rejuvenation” igeg without any reason to the brother-cosmonaut.

Meanwhile, to measure the time spent by a perisas,more natural to choose a discrete scale of
measurement, since the measurement of the timd lyea person, for example, the real number of
heartbeats is more adequate than the same meastireynan abstract continuous time. In addition, the
natural age of man is measured by discrete ydasig, a discrete number of revolutions of theticaround
the Sun. As for the already occurred events, thember is invariant for any reference systems.his t
regard, we can see that eigentime (because itirsvanant of arbitrary continuous transformatiorssjnore
adequate for measuring the age of a person.

Let's leave for a while the final decision on whiof the times— eigentime or coordinate's
considered real and will answer the question:
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Why the inclusion of acceleration by the brothesroonaut cannot be considered as the cause of the
symmetry breaking of the reference systems ofadmanaut and the Earthman?

As before, we will distinguish the coordinate timand eigentime and first of all we will describe
in general the relations between the scales adutks of the considered times.

Let the clock of coordinate times associated whih systems of the Earthling) and the
astronautS") be synchronized byy= t’ = 0, and the origin of the spatial coordinates at $imgjle
time coincide: x=x"= y=y'= z =2z =0. The axis of the coordinate time has the same
status as that of the spatial coordinate axes.réla¢ionship between the coordinate times of the
twin brothers is described by the 4-coordinatesfamations af < S’ transitions.

Eigentimer is measured by stationary local hours (relativihéoframe of reference of the observer).
In general, the scales of the segments of the &germxist do not coincide with the scales of the segments
of the coordinate time axts and the relationship between them is describetthdjormuladt = Mdt 3,
so that we have time differentiatér + dt.

Since for the pseudo-Euclidean metric S§R, = 1, in this particular case, the scales of the
segments of the Earthling eigentime axicoincide with the scales of the segments of ths ak its
coordinate times, sodt = dt”.

However, this is not so for the tim¢’ and eigentimer’ of cosmonautsince the cosmonaut
metric is different from the pseudo-Euclidean oseg the scales of the segments of the tinies
andt’, as already mentioned’ # dt'and are described by the ratio according’tasing the
expression for the time component of the metrisden
goo = 1+20(x") .

Since the twin brothers, each of them, "live" neit eigentime it is natural to measure the
age of each of them in thadigentime And the symmetry breaking is to be found in ddéfece of the
values of the intervals of these times. The intisred coordinate times at arbitrary transformations
of 4-coordinates, of course, will vary.

Let the astronaut turn on the rocket enginesmatgooint of time and start its accelerated movement

In general case , the "lengths" of eigentimesrduthe passage of the path between the
moments of switching on and off the rocket engiokethe astronaut, calculated on the coordinates
of the Earthman and the astronaut and lived by bbtthem during the acceleration of the ship,
coincide with the same segment of the world lirterwal (s), which is invariant under 4-coordinate
transformationsAnd if measure the time twin brothers living duritite rocket's acceleration, by their
eigentimes, then the discussion of this paradoxldvbe stopped, including the pseudo-Riemann metric,
sincesymmetry is transformed into the identity and imace of the twin brothers eigentim@se decision
is purely "kinematic", using only of theoint Lorentz transformationsand with nothing other than the
relative speed. It does not even involve any play$iodies or processes by which time should be uneds

Should be noted that the classical notions of dpleagth, and time intervals in quantum mechaaresrather
ambiguous from the topology point of view, so thé&nwlevel's description of physical processes migs own
guestions. And the results of experiments with realesons and their interpretation again return ukegoroblem of

asymmetry. However, here we can refer to the foantii): in fact, in such experiments we measure tordinate
time oft-meson, which according to (iii) is always "longénan the eigentime.

3)L.D. Landau, E.M. LifshitzTheoretical physics. v. II; 884, (84.1)
*) This determines the possibility of synchronizatigrspatially spaced clocks in inertial referengstems.
®L.D. Landau, E.M. LifshitzTheoretical physics. v. 1887,d. (87.12)
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Now (GTR, GTR), not yet resolved the question abmtal physical commensurability of the
coordinate time and eigentime we should contineedibcussion of the paradox.

Let us consider a concrete example illustratireyrtile of acceleration and the obtained equivalent
gravitational field on the "rate" of the eigentin@fsboth brothers, the result of which will give answer to
the question.

We will consider the length of the world line been the event of the beginning of the acceleration
of the ship and the event of the termination ofaheeleration, and when it will say about some reigees,
it will be implied the intervals namely betweenghdwo events.

Let's introduce terms:

T — cosmonaut's eigentime calculated from the datdefBarthling (from the coordinates of the
laboratory reference systesi;

7' — the eigentime of the Earthling calculated from ttaa of the astronaut (from the
coordinates of the reference syst&fassociated with the astronaut).

We have in the frame of reference of the eartin wie pseudo-Euclidean metric of 4-space STR:
ds? = dt? — (dx1)? — (dx?)? — (dx3)? = (dt')? = (d1)?, (1)

where(t, x1, x2x3) are the coordinates of the astronaut in the sysefamference of the Earthling, which are
functions of timet. In the formula (1) it is taken into account tila¢ cosmonaut'sigentimer coincides
with the coordinate time of the systens’.

The ratio of (1) allow to find the eigentinrethe astronaut's by the coordinate titvef Earthman:

T= f V1=V (t)2dt (2)
world
line
This result allows us to answer the question:li®no acceleration in the formula (2) to calailat
the cosmonaut's eigentime. The formula is validaioulate the eigentime of the astronaut moving with
arbitrary velocity/ (t) in the reference frame of the earth. This is first

The answer may seem too abstract (although Idgisafficient for the case of pseudo-Euclidean
metrics), since it is the astronaut who will tum, and the Earthman, being locally in the pseuddi&ean
metric, will only detect the result of the engiraghe beginning of the accelerated motion of duket.

However, it should be noted that the astronaut motice the movement of the Earthling with
acceleration. According to the Einstein's equivedeprinciple, it will detect the occurrence andsgrece of
an equivalent gravitational field, and as a resullhe acceleration of the Earthling in this field.

Let we show that at any moment of time and wher&arthling moves in an equivalent gravitational
field, the "deceleration" of time will be determéhby the velocity, not by the acceleration and #yduy the
formula similar to (2). And this second. It sholdé noted that the accelerating system of cosmonaut
reference in a small time interval can be consil@® instantly inertial. This feature allows ustie the
equivalence of accelerated motion in the inertiafrie of reference (from the point of view of thetkEng)
and the motion of the Earthling in the gravitatiofield (from the point of view of the astronauthat is, the
Einstein principle of equivalence; the very samer@meent of the Earthling occurs by inertia.

To describe the motion in the gravitational fields must use the means of GTR. Let us consider this
in more detail.
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In comparison with the General solutions of thebpgms by means of GTR, our problem is
simplified, since we are interested only in thedioomponents of the metric tensor: Earthl'mgyooﬁ) and
cosmonaut- g, related to the systems of the twin brothers refegein one of which the space-time
metric is pseudo-Euclidean. The relationship betwese values is most easily obtained by consigehie

expressions for the time interval fragments, whi@hterval) is an invariant of the 4-coordinate
transformations.

So, let the cosmonaut describes in the systenefefence of the Earthling an arbitrary
trajectory:x(t), y(t), z(t).

In general case, the relationship between therdifttials of intervals, eigentimes and coordinafes
reference systenss ands’, linking pairs of close events, is written in floem:

ds? = (dt")? = gho(dt')? =

(3)
= gbo(dt")? + 2gLedx'“dt’ + glgdx'“dx'?; (a,p =1,2,3),

’ /1 /2 73 !
20e ( t,x ,x x ) — the event coordinates in the reference frame of the astronaut S .

The right part of the formula (3) allows us toadsish a connection between the differentials ef th
coordinates of the earthling moving in an accetatabanner with respect to the syst&mand, in particular,
the differential of its coordinate tim#’, with the differentialdzr of the eigentime.

However, we are interested in the left part ofadity (3) — the connection between the coordinate
time of the cosmonaut’ and the eigentime of the Earthling, according to Landau "the true time"
(see?):

dt’' = ./gj,dt’ (4)

For a pseudo-Euclidean metric, for example, insystem of reference of the Earthling, according to
(1) and (4)dt = dt, which means the independence of the scales aiibkelinate axes of the eigentime and
the coordinate time from the spatial coordinateaf ts, the eigentime "flows" equally at all poirtsthe
pseudo-Euclidean space. However, according toirf4yeneral case this is not so: eigentifdue to the
dependence of the right part (4) on the spatiatdinates can "flow" in different ways at differgmbints in
space.

The cosmonaut, when calculating his own time, Wwidlve to take into account that he, like the
Earthling is in the gravitational field, since tmovement of the Earthling is not constant, and the
components of the metric of the cosmongjtis determined by the potential®:

Joo = 1+ 2¢(x") (5)

From (5), for example, for a homogeneous fieldx") by means of identical transformations, it
follows

Joo=1+2p(x)=1-2d'x'=1-(a't)? =1—-V'(t))? (6)
Herea' is the acceleration experienced by the Earthlimgn equivalent gravitational field. The

product of this acceleration for the distancetaken with the opposite sign coincides with tlugeptial
difference between the points of motion in the eglgint gravitational field.

From (4) and (6) follows
7' = f 1—V'(t)2dt’. (7)
o

MUPOBOH
JIMHUU

®) For the pseudo-Euclidean metric of Earthling = 1.
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The transformations of coordinate velocities to GaR determined by the formulas of the 4-
coordinate transformation. At the same time, neithe classical nor the relativistic law of velgcitddition
retains its form- it can take a rather arbitrary form. At the samee, the solutions of the Hilbert-Einstein
equations allow for arbitrary transformations of gpace-time coordinates with a change in the métfe
use this fact to determine the type of 4-coordit@esformation so that in (3) there would be atieh:

2godx'“dt’ + glgdx'*dx'? = 0; (a, B =123) (8)
Then, in one-dimensional motion along the akiswe get
dx'" 1

-= 220 (©)
dt 911

that will determine the law of motioW’(t") in (7). We see the complete identity of formul@¥ &nd (7).
Thust = 7', since they represent the length of the same viogdc = 1).

Thus, using approximate formulas (5), (6) and\{@ determined the component of the metric tensor
of the cosmonaut metrig;, through the potentiap. As a result of the application of these formulas,
obtained the ratio (7), which gives an approxinsgkition for the eigentime of the Earthling, atsieen a
homogeneous field.

Uniform acceleration can be achieved only in theal time case and cannot be considered as
possible for long time intervals. Therefore, thduson with constant acceleration in a homogeneous
gravitational field must be considered as a spearak and the approximation in which the formulaig6
given.

With sufficiently smooth metric and 4-coordinatansformation functions, the pseudo-Riemann
space-time can be converted locally to the equitaiseudo-Euclidean. Therefore, the conclusionsafor
homogeneous field will have sufficient generality.

To establish the exact fact of the symmetry oftthi@ brothers in relation to the acceleration and
equivalent to the gravitational field and its trfamsiation into the identity of their eigentimes,eth
approximate formulas are not enough. But here sisergial circumstance is that the eigentime atl is
the length of the world line, that is, the intenddl the world line in the pseudo-Riemann 4-spageti
between the moments of switching on and off th&kebengines. The interval is an invariant of 4-cliaate
transformations, i.ec = 7’.

In addition, Lorentz transformations, with timepgadent speed of the astronaut reference frame can
accurately solve the problem about the time intereé the fragments of the journey of the astrorend
Earthling. However, to obtain such a solutionsinecessary first of all to present the thrustdatrocket
engines and the equation of motion of an astromeaicovariant form.

Thus, the segments of the twin brothers' eigestioogresponding to the live-time of travel during
the astronaut's acceleration are equalite= t’, and the inclusion of the acceleration does notate the
symmetry due to the appearance of an equivalenitgteonal field in the other.

However, the second question arises:
1. What is the symmetry of GTR, if this formuldesived from the invariance of the interval and

pseudo-Euclidean space-time, that is, in facttliercase of STR?

Indeed, the travel time transformation formulasd@d (7) are derived from the pseudo-Euclidean
space-time relations. But the paradox of gemins@rm STR. The consideration of symmetry in general
relativity, requires further explanation. But théseanother logic.

Again about the "Twin paradox"
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Generalization of inertial reference systems inRG$ the so— called geodetic systems, that is,
systems, which are not affected by the forces af-gravitational origin-unaccounted in the spacestim
metric.

It is known that the general transformations lné fpseudo-Riemann space do not change the
properties of geodesic reference systems (as wéflaainertial property of a given reference systiems not
change when the observer moves from his inertistesy to another inertial). In addition, in GTR,the"
pure case", there is no need even to ensure thenret the astronaut, as when considering the probh
STR: it is possible to set closed trajectorieshsagthe movement of the Moon around the Earthais of
this reference system, associated with the astt@ralithe Earthman are completely symmetrical ajhle
with respect to the properties of geodetic. And agnéhem it will be impossible to find a dedicated
candidate to make him "younger".

The inclusion of the rocket engine once againdgwithe system of reference of the astronaut from
the class of freely moving systems (geodetic). Adhere is asymmetry and the ability to mark on¢hef
twins.

Yes, and the asymmetry appears, and the abilifidtinguish the reference system. But it is no
longer possible to calculate your eigentime avéélateans: we go beyond the means of accountingth®R
characteristics of free movement. To account fas factor and subsequent correct conclusions, it is
necessary to introduce a covariant expression efetherging new force into the astronaut's equatidns
motion and continue the analysis further to obtaeresult "until the number".

Thus, we have returned in essence to the orifgmadulation of the paradox, only instead of indrtia
systems we have geodesics. The symmetry of theerefe systems has been preserved, although, pedtaps
different coordinate time intervals, but the salatiof the paradox is achieved, as in the previase cby
considering one's eigentime as the true time efdif gemini during the trip of the cosmonaut brotaed
waiting for his brother-Earthling. In addition, should be expected that with the correct definitand
introduction of an external force in the equatiafisnotion, the symmetry will remain with respectthe
transformations of 4-coordinates in the form ofagance of the equations of motion.

Thus, neither STR nor GTR deprives the conditibthe problem of the symmetry property of the
situation with the twin brothers. In STR, this systny is relative to the Lorentz transformationsGmR —
symmetry is relative to the general transformatidB3R itself was "invented" for the generalizatioh
Lorentzian relativity to general relativity prindgp which determined the impossibility of the tvgaradox in
the framework of general relativity. The solutidnttee problem of twin paradox by means GTR for pkeu
Euclidean metrics allows to get rid of tricks asater] with the consideration of additional inertieference
systems to ensure the return of the astronautrih.Ea

Formulas (2) and (7) show that the "flow of timg'hot determined by acceleration, it is determined
by the velocity of motion. However, the velocityrgaeter is a topological link between continuouscsp
and continuous time. In this case, the twin paratwuld be considered as a topological paradoxceded
with the representation of space-time relationsasminuous.

A simple resolution of the paradox is achievedjbgntizing the time axis or by transitioning to an
affine evolutionary time for calculating the agetafin brothers. This approach allows us to explkhie
phenomenon associated with the comparison of filiégnties of thet-mesons resting in the laboratory frame
of reference and arriving from space and answefdllaving question:

Are the results of experiments witlmesons a confirmation of the time dilation effect?

Again about the "Twin paradox"
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The following fact shows the effect of the apparéime dilation”. It is known thatt-mesons
arriving from space with a relativistic speed, hatre "time of life" significantly more than itsdaratory
counterpart-twin. We have already considered thelugon of this phenomenon with (iii. See, for exae,
the Application: "time delay" always occurs in tadsurs whose readings are compared with the rgadin
the other two). The explanation of this fact isoajgossible on the basis of the concept of the point
evolutionary time that is eigentime.
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The eigentime of the-meson, like any elementary particle, is discreté eonsists of two events:
birth and decay. Between these events, the elemeptaticle is in the state of identity with itself
According to the time measurement procedure desitrib [1], all these intermediate states betweeth bi
and decay must be "glued" to the state of birtthefparticle. The discrete pair of events - birld decay, as
absolute ones, will be unambiguously fixed in #iayne of reference both in number (pair) and irultes
(birth and decay).

The macroscopic coordinate time measured in tiperarent is represented by a continuous set of
continuum's power. Lorentz transformations, likey amore General point ones, transform the coordinate
time interval, which includes only two events oé tharticle's own life, into one of the new elemenftthe
class of power-equivalent continuous sets, agailudiing a pair of States of birth and decay. Thisxs us
to dissect the causes for the lack of general physneasurability - coordinate's and eigen's dimethe
point's evolutionary.

The difference between the topologies of theofgtarticle states (the discreteness of eigentimes)
and the mapping of states to the continuous coatelitime axis (the continuality of the coordinataet
representation) leads to an inadequate interpoetafi the situation associated with the interpretadf the
own life time of the elementary particle.

Again about the "Twin paradox"
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However, the phenomenon with meson twins, ase#sy to see, is simply solved by quantization of
the eigentime and transition to the affine evolugity time on the coordinate axis.

Eigentime as an invariant of continuous 4-coorirteansformations and its relation to coordinate
time play a key role in the resolution of the twiaradox. Therefore, it is very useful to consides t
properties of this connection in the three hypesasf the organization of matter. The known image o
Boron [2] is supplemented with the left column (&g 1).

The complexity of the description of space-timkatiens at the micro level (right column) RCM-
topology ” is explained by the fact that for the primary edems of geometry or topology in quantum
mechanics there are no point prototypes. Howerdahea example witl-mesons, it is possible to consider a
pair of events of birth and decay of a particleiasrete. Without going into the structure of thegesses of
birth and decay as some internal processes, wearasider them as elementary and complete everiseon
axis of their own time, that is, as a point for getry. This allows the particle's eigentime to plhyed on
the continuum axis, but in a discrete scale. @iigious that a pair of events, which is included ihmited
continuous set (axis segment) as a number equakdp will remain an invariant with respect to any
continuous axis transformations in the classicpbkogy, despite the fact that the same transfoomatwill
change the scales and scales of the axis itsdifnifed set, which is already considered as theriatl of the
continuous time axis of the macro level, containmgair of events of birth and decay, and after the
transformation will also contain this pair of evenut at a changed scale. Thus, the discrete tetgewill
remain an invariant under continuous transformatiom particular, under transformations of macrpgco
coordinate time. This allows the particle's eigmetito be displayed on the continuum axis, but disarete
scale. It is obvious that a pair of events, whghncluded in a limited continuous set (axis sedgjnas a
number equal to two, will remain an invariant wigtspect to any continuous axis transformationshén t
classical topology, despite the fact that the stramesformations will change the scales of the agif. A
limited set, which is already considered as theril of the continuous time axis of the macro leve
containing a pair of events of birth and decay, aftdr the transformation will also contain thisirpaf
events, but at a changed scales. Thus, the disergeatime will remain an invariant under continsiou
transformations, in particular, under transformadiof macroscopic coordinate time.

Returning to Fig.1, note the intermediate positibrelassical theory between mega- and microlevel
descriptions. In contrast to the micro-level cdabe,possibility of conceptual construction of plegson the
basis of the concept of point physical bodies aimgedsionless time intervals appears at the macaeblev
These point features and intervals (events) cazobgared to the basic geometry elements in the
PMC-topologyunder certain conditions. The same conditionsreaézed in the approximation of the sizes
and ages of "bricks" that make up the actual plydiody and events that are obviously larger thnn t
characteristic parameters in the microcosm, thatasrepresent these "building blocks" as having no
dimensions in comparison to the macrobodies. Ia thise, it becomes possible to describe the sjpaee-t
relations between material points as continuowgicgls inPMC-topology

Regarding the transformations of the coordinatescidbing the relative positions of 4 points of the
Minkowski space it is necessary to say the follgyviAn important point here is the question of theice of
invariants of transformations that should becoraadsrds in the arithmetization of space-time retesti To
date, this is either two independent standardsenfith and time (classic, middle column), or a singl
standard signal propagation speed standard, wkidlakien as the speed of light in vacuum (STR, left
column). Accordingly, there are two types of 4-ainate transformations: Galileo's and Lorenz's. lbagh
types of transformations, eigentime is invariarmwedver, the coordinate's times are transformedfiardnt
ways. If the identity of eigentime and coordinatises is preserved for Galileo's transformatiahe,
Lorentz transformations violate this identity; th@me can be said about the General transformatifoss
coordinates of pseudo-Riman space-time in GTR: theyot preserve the equality of their eigentimd an

") PMC-topology— point-metric classical topology.
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coordinate's times. Thus, in the general case leetwtassical and relativistic coordinate continuboes
there are "scissors". It is these "scissors" tltegise to the twin paradox in STR when compating
coordinate times of different reference systems.

Classical standards of length and time have a aommamnea of applicability with a single relativistic
standard of speed at low speeds and weak gravightiields. The identity of eigentime and coordentines
according to the results of the classical methodrdhmetization of space-time relations determities
consistent use of the universal concept of timepliysics as continuous in classical physics (at the
macrolevel).

The invariance of eigentime at arbitrary the pdiatnsformations of 4-coordinates resolves the
paradox and allows to preserve the metric meadityati eigentime, leaving only the property of thffine
ordering (left column) of the coordinate's timetatcontinuity.

Thus, the general analysis of the data Fig.1dats the transition from macro- to micro- lost the
continuity of their eigentime while maintaining ¢owity of the coordinate (macro-) time; during the
transition from macro- to mega- lost physical meakiity of the coordinate time according to classi
standards, while preserving the measurability ©kigentime on a single standard speed. In additiben
discrete presentation of their eigentime, "scissoesween the coordinate and eigentime also disappken
you measure time in discrete dimensionless unitsémumber of distinguishable events.

When analyzing the properties of flying and regimmesons, their eigentimes acquire the property
of discreteness, which leads to a change in thaldgjral properties of space-time relations atrttierolevel
(the right column). In particular, there are ditfittes in determining the velocities as derivatiwssuch
time. This is exacerbated by the interpretatiothefresults of experiments A. Aspect [3].

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

There are two possible solutions to the photosigarof the problem:

1. We must consider a two-photon system as congisfitwo integral subsystems (photons).

2. We must consider it as a single unity, non-lizeal point system, described by a single state
function. The linearity of the wave equation allous to work with the aggregate wave function
obtained as superpositions of solutions for thet ind second photons.

If the first leads to a contradiction with STRetkecond— to a contradiction with the
classical topology.

Thus, summarizing all of the above about the &&jdl, it can be concluded that the space-
time paradoxes at the micro level have a topoldgiature, and at the mega-level arise due to the
lack of a new standard of measurements of spacefgiations.
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Appendix

Inertial reference systesi with a clockc placed at the origin, moving with constant sp&etlative to the
stationary systerS. The systens contains a pair of its clocks, (a)at the origin and (b} at a distancel = x from
the origin along the axis. Clockc of the systens’ first fly past the clocla, then—past the clock. Thea and b clocks
of the systens are pre-synchronized. Synchronize claclith clock a to the time of their meeting each other. The
spatial point of this meeting is taken as the origfithe two systems.

S/

A
S
A —

V
—»
c

1 R
Ta ebh X’
0 x >

We are interested in two events:

event 1 - meeting hourswith hoursa;
event 2-meeting hourswith hoursb.

The coordinates of the first and second eventisarsystens:
x1=0,t1:0; xzzd,tzzd/v.

The coordinates of the same events in the syStane calculated according to the synchronizationlaordntz
transformation condition:

, x—Vt X t —Vx
X = -, = -,
Vi-V2 V1- 12

what gives:

X, =0,t,=0; x,=0, t)= (d/V)* Ji- Ve

The difference between the hours will be

tp—t; = (d/V)*(1-y1-V?),

which is always positive, i.&, > t;.
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V.A. Kasimov. Again about the "Twin paradoXEnglish version)

Abstract
As often in discussions of the theory of relatidigpied the existence of the twin paradox, theeerieed to dwell on
this again. It is shown that the formal means of 8Rd GRT a paradox twins are not resolved.
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