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Abstract

Problem statement. According to the special theory of relativity, all physical processes are slower than stationary process-
es should be as measured in the laboratory frame of reference. The effect of time dilation, along with gravitational decelera-
tion, is taken into account in global satellite navigation systems, such as GPS. Controlling the clock rate should also be possi-
ble if we assume the existence of certain topological features of the universal space-time continuum. The results of experi-
ments to measure the detection time of a neutrino burst by detectors of neutrinos and gravitational waves may be explained
assuming that the space of the terrestrial observer has anisotropic properties.

Purpose. To consider the possibility of controlling the rate of physical processes in an anisotropic space.

Results. It is shown that in a space-time continuum with dipole anisotropy, or when a spacecraft moves at a relativistic
speed with respect to the cosmic microwave background, not only dilation may be experienced but also acceleration of clock
rate in cyclically moving clocks or acceleration of physical processes. Efficient operation of the machine may be assured by
moving at a constant speed along a closed trajectory, for example, an elliptical one.

Practical significance. During long space flights, when the crew and on-board equipment are in a time-dilated state, it
should be possible to accelerate the operation rates for the equipment which moves cyclically along the spacecraft velocity
vector with respect to the CMB radiation.
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Introduction

The main principles of spatiotemporal description of physical processes are generalizing the Lorentz
group, employing equation invariants, and investigating mathematical admissibility for possible transfor-
mations [1]. Nevertheless, we may assume that certain physical experiments could involve manifestations
of non-invariant properties of transformations [2], without violating general interval invariance.

Suppose it is necessary to determine the total differential of a function of several variables, which
requires finding all partial derivatives of the original transformation. If a variable is kept constant, then
the partial derivative will be zero, so when switching to another inertial frame of reference (IFR), we will
obtain a new form for transformations which should preserve shape invariance of the differential.

A physical experiment involves the measurement of an inexact differential when, for example, we
measure the time intervals of synchronized clocks at rest with respect to different moving IFRs. In this
case, we can compare these intervals by means of transforming the partial differentials of the general
transformations, where the partial derivatives of the coordinates are zero. Experiments of this type include
comparing the lifetime of mesons moving in an air shower and mesons produced in a laboratory IFR.
Such experiments feature comparison of instantaneous clock readings (for example, duration of the en-
semble-averaged elementary decay for a particle) in different IFRs.

The physical origin of the difference between transformations for total transformations in which
some variables are reset to zero and transformations of partial differentials may be explained in the fol-
lowing way.
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In the first case, the partial derivatives preceding the differentials of the variables depend on the rota-
tion in 4-dimensional space; they are physically interdependent for the case of two arbitrary moving IFRs
corresponding to two rotations in the original spacetime. At the same time, of course, any new 4-space
will be built on independent variables, considering mathematical dependence.

In the second case, since we only carry out single-scale renormalization, variable confounding does
not occur and partial differentials of physical variables in different IFRs are strictly independent.

In other words, if in the first case the time dilation of the moving clock can be partially compensated
by its displacement, in the second case this cannot happen in principle. Moreover, in both cases, the ex-
pressions for total differentials must be represented as invariants.

Consider the experiment to measure the detection time of the SN1987A neutrino burst by detectors
of neutrinos and gravitational waves, in which an abnormally long delay in the signal detection time by
widely spaced detectors was measured [3], [4]. The flare was detected by gravitational antennas in Mary-
land and Rome, as well as a neutrino detector at Mont Blanc, all of which are synchronised to universal
time. Over 2 hours, the readings of the detectors correlate with the signal delay of 1.1 s as recorded by the

neutrino detector. The probability of a random coincidence concerning the readings is 107

The measured delay in the detection time for a signal propagating at the speed of light in a vacuum in
any IFR cannot be explained by a time delay resulting from signal propagation between detectors and means
that the measurement procedure used and the corresponding coordinate transformations should be analyzed.

We should point out that it is possible for the source of the signal recorded by the detectors at Mont
Blanc to be not the SN1987A flare, but another physical source. Therefore, in our paper, calculating the
delay in recording a supernova flare via ground-based detectors is regarded as an example of considering
a measurement procedure that requires taking into account non-invariant transformation properties.

The foundation of the measurement procedure used in this experiment is comparing instantaneous
eigenparameter values in physical processes (proper time of spatially separated clocks) at different points
in time; it is based on a procedure for synchronizing remote clocks. This means that we need to derive
transformations that can be applied in the case of a procedure for comparing instantaneous eigenparame-
ter values in different moving IFRs at different time points.

Our analysis shows that the desired transformations are additional to the main group on which they
are built; they may be obtained by keeping the temporal and spatial coordinates physically independent
when switching to an arbitrary IFR. Such transformations are precisely consistent with the results of
transforming the group currently used with respect to the original IFR; they agree with known experi-
ments and can be used to expand the Lorentz group.

The physical interpretation of variations in the transformation form becomes clear if we assume that
the transformation form undergoes simplification and takes a more classical, simpler form when describ-
ing processes in an IFR at rest in the physical space of fundamental interactions, i.e. in the family of pre-
ferred IFRs. Previously, it was believed that considering these IFRs is meaningless, as a preferred IFR is
impossible to determine. However, after the discovery of the CMB radiation, an IFR relative to which the
CMB radiation displays minimum potential energy is usually treated as a preferred IFR.

The CMBR anisotropy has a dipole component, which may be interpreted as a result of the observer
moving with respect to the background of the cosmic thermal radiation. Another possible interpretation of
the anisotropy observed in cosmic radiation properties may be a global anisotropy of spacetime. A conse-
quence of both interpretations is the local clock rate changing.

We know what the physical mechanism for changing the rate of a process in motion is. It has been
known since the foundations of the Special Theory of Relativity were developed and implies time dilation
as measured by a moving clock. Traveling at a high velocity allows the astronaut returning to Earth to ar-
rive into its future. Time dilation of moving clocks was experimentally verified in experiments [5]. The
second method of controlling time is based on the assumption that there exist certain topological features
known as “wormholes” connecting different spacetime regions [6, 7]. However, in order for the “worm-
hole” not to collapse before an astronaut can pass through it, negative energy density is required to exist,
which is unlikely for macroscopic time and justifies being skeptical of such constructions [8].
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Let us assume that a space-time continuum featuring dipole anisotropy is equivalent to the space of
an observer moving at a constant velocity in an isotropic physical space (PS) of the propagation of fun-
damental interactions.

It is of interest to consider the following questions: how the clock rate depends on the motion veloci-
ty relative to the direction and magnitude of anisotropy, as well as whether it is possible to accelerate the
rate of physical processes in cyclical motion. It should be noted that we will introduce a metric tensor of a
special kind in order to consider these problems; using a metric tensor with other anisotropic properties
will change the expected magnitude of the effect of time contraction or dilation.

Following the method described in [9], we obtain a metric with a dipole anisotropy equivalent to
translational motion in a flat space. Let us assume that the variables #, ¢ correspond to the IFR at rest in

the PS, while 7 and ¢, correspond to IFRs in arbitrary motion.

1

According to the Moeller method, it is possible to write inverse transforms for time
t=yii+yi—5 > €]

where o, =y, —1, y;>=1-p%, B, =V,/c, i=12.
Here 7 sets the position of the clock 7 in the i -th IFR. The vector ¥, is the velocity of the moving

1

IFR numbered i, measured in the original IFR, so the dot product (Fi,IZ.) >0 if the i -th IFR is moving in

the direction 7. The values ¢ and ¢, 7, are provided by the synchronization procedure, therefore (1) links

1
the observed values in proper coordinate systems.
Let us compare proper readings of the clocks 7, and 7,, both at rest in two moving IFRs. Consider-

ing the spatial coordinates 7 constant, for partial time differentials it is possible to write for i=1, 2

ndt = y,dt, . ()

Note that, since the synchronization procedure is not violated, the expressions for the proper time in-
tervals will correspond to the values observed.
Using the velocity transformation expression

52 =aﬁo +bBl: 5
4= 1—ﬂ12 b:(ﬁl’ﬁo)(l—M)Jrl
1+(ﬁ1,ﬁo)’ 1+(Blaﬁo) 5
(2) leads to
dt1:1+(ﬂ0’ﬂl)dt2. .

NIBY

Here 5’0 is the relative velocity of the 2nd IFR with respect to the 1st.
This expression has a form different from the form dt=y,dt; that follows from (1). To find the
transformations of the time coordinate, we state the desired transformations in the form

dty =7, (1+(BO’:B1))dt2 +Z%(d’7z,ﬁo)a ()

where A is a coefficient compensating for the time coordinate contribution to this transformation.
In order for the result of the transformations to match the result of the transformations of the invari-
ant form, the following condition should be met:
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(1+(Bo,51))dt2+/i%(d’72a/§0):dlz+%(d72néo)- (6)
Solving for 1, we obtain

i1 (Bo. B ) cdt, ‘

A — (7
(d” 2B )
Taking into account that cdf, = |d;72| andﬁj@| =dr,', we substitute (7) in (5).
b)

I B,.B L

dt, =70(1+(ﬂ0,ﬂ1))dz2+@[1+(j1—1) (d7, By ) (8)
¢ (d’”z , o)

In a similar fashion, it is possible to derive transformations for radius vectors [10].
After the transformations, we obtain

- = ¥, 1+ - =
dt, =70(1+(:30a,31))dt2+?0 ﬁﬂl (ﬂmﬁl)d’”za )

1

It can be seen that when 7; and 7, move along OX then ( ﬁo, ﬁl ) = S,/ , and the coordinate trans-

formation tensor will have the form

7/0(1+ﬂ1ﬂ0) 0 0 70V0(1_ﬂ1)
0 1 0 0

g, = 0 0 1 0 : (10)

7ocV_g(1_ﬂ1) 0 70(1+ﬂ1,50)

Using (10) and the expression for the interval squared

[e)

dS? = dxi +dyf +dzt —cPdrl

it is possible to discover that even in the particular case of motion along OX this expression is not form-
invariant

dSE = aydx; +dy; +dz; — aydts

2 2
where oy =7, (1+ 4.6,) - A (1- A1) ]
In the case of S, =0 the expression for the interval switches to the standard form. However, when

switching to any other IFR pair, only A, and £, will change, while the form of the expression for ds;?

will not. This definition of invariance may be named “special interval invariance”.

In the case of uniformly accelerated rectilinear motion of the clock, in the absence of gravitational
fields, only the diagonal components of the metric tensor are non-zero, and the expression for the time in-
terval measured by the clock 7, has the form

G} G}

y=|—t=|——u. (11)
? !5 £m0+mm)

Let a clock 7; be at rest in the IFR with the coordinate basis X,Y,Z,, while another clock 7, under-
goes a cyclic motion relative to the first clock along the length OX,; (Fig. 1).
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The length of an extended con- z
tour, the transverse dimensions of
which can be neglected, is equal to 2/ .
We consider / to be sufficiently large,
so that the reversal time is negligible
for a first-order estimation. The clock
rates 7, in the directions —OX,; and

OX, equal ¥, and V|, respectively.

The time interval of the moving clock X
T, as measured by the clock 7, is /

equal to Af#; andAt,. Then the period |Y /

is equal to

Fig. 1. The clock 7, undergoes a cyclic motion around the clock 7; ata velocity ¥,

T, = Aty + Aty = LM (12) Puc. 1. Yacer 7, mojsepraroTcs UMKIHYECKOMY JABIKEHHIO BOKPYT 7; €O CKO-
¢ PoiPo poctsio ¥,

The time intervals measured by 7; and 7}, when S, and f, are constant over time, are linked by
the function

1+ 5,5, cos;

= Aty i=1,2 (13)
VI=55

In the case of i =1, the clock 7, moves in the direction —OX, therefore ¢; =7 ; in the case of i =2,

Aty; =

it moves in the opposite direction, and o, =0. Compare the difference between the readings of the clock
T, , which cyclically changes its motion direction along two sections of its trajectory, and the clock 7} .
Over a single period, the difference in clock readings will be equal to

Substituting (13) into (14):
1—,31/301J 1+ BB
5t = Aty | 1-—220 | 4 Ar, | 1-—2122 | (15)
( NS NEY:
Consider that Az, = L, Aty = L , then (13) yields
Boic Boac
to1 = L—Vl_ﬁoz] AtOZ :L—Vl_ﬂozz X (16)
Borc 1= So Bor¢ 1+ B S
Then (15) leads to
¢ | B \1= BB Bor \ 1+ B, Soa

- . Ot . . . . s
To maximize the clock rate 7, the ratio — 1is to reach its maximum over the period 7;. Dividing
1

(17) by (12), we obtain

ot _ Bor (1= BiBor )N =Bar + Boa (L+ BiBon )N - By 1

I (Bor + Boz ) (1= BBy ) (1+ B oz )

(18)
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Fig. 2 shows the function %( Bors ,6’02) for £, =0,9. Considering the form of (17) and Fig. 2, it follows
1

that the value ot may be positive and negative. Since 7; >0 always,there exists a range of values where

ot >0 defines the region where %( Bors Bz ) >0. Let us find this region on the plane £, 5y, , by setting
1

%( Bor-Boz) =0, then (18) can be reduced to the form
I

B +a S + arfy +a3 =0, (19)
where
a-B  _lsddafaf _fma 1 [N1-An
a, = , Gy = — s ay=2"—, a= .
ap a”fi a P Por \1= 515
Equation (19) has a real solution, which
%(ﬁm,ﬁm) is presented in Fig. 3 for different f, . It fol-
- ' Il _ lows from Fig. 3 that for B, =0,71 the major
%2 part of the function lies in the negative re-
— T gion.
oL L We proceed to determine the minimum
= value of B, for which %( Bo1:Byy) can be
% 1
_ et greater than or equal to zero. Note that for
o8l 06 02l 0 | o3y . St
P =106/ 753 small g the functions ¢ and —(f,,/5y,)
01 = P, T
are symmetric with respect to f,, £y, , mean-

(B By2) lies in the region of ing that S, = By, = f, may be set, then it fol-
lows from (18) that

ot _N1=h (20)

Fig. 2. The maximum of the function ff
1

Bo1» By being close to S,

Lo 1-BB

The function %(ﬂo) will be positive

1
0,9 St
08 . from the moment 7( B,) =0, yielding
’ 1
0,95

/,-—
£.=0,75
056 / 1 N RY, 2ﬁ12 -1 (21)

o=+ h—.
9 N\ B

09 9\ Therefore, we derive the minimum value

of A at which %(ﬂo)zO equals 4, =+/2/2.
1

£,=0.71 It follows from Fig. 2 that the maximum
% 0.2 04 06 0.8 1 Ao

Puc. 2. Makcumym QyHKUNH %(ﬁopﬁoz) JISKUT B paioHe, Tae
1

LBor> By, MMEIOT Onu3KHe 3HaYEHUS [

By 1
jﬁ Ty T
N

/)

02—

. Ot o .
of the function 7( Bor By, ) lies in the region
Fig. 3. Function 5, (3),) in the case of 9 _ 0 for different values of B ! )

L where f,, [, are close to S . An important

St y conclusion follows: efficient operation of the
Puc. 3. Oynxima S, ( ﬂoz) B citydae — = 0 U1 pa3iuyHbIX 3HAUCHUI [ . . . .
T, machine is possible when moving at a con-
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stant speed along a closed trajectory, for example, an elliptical one. In this case, same as if we were to de-
scribe circumferential motion in a rotating frame of reference, the presence of normal acceleration com-
ponents does not affect the result.

The function?(ﬁoz) for £, =0,9 and g, =0...1 is shown in Fig. 4.
1

. . ot . :
To find the maximum of the function 7( Bor»Byz ) » it is necessary to solve the system of equations
1

derived by differentiating (7) twice with respect to f,; and Sy,

(Bor + Boa )(1 =28,Bo1 — Y0170 Bo1 B0z (1 + BBz )) +

Y02 P02 (1 + ﬂuBoz)] —0
701(1_131/301) ’

+(1 -5 (2ﬁ01 +,302))(ﬁ01 +

(22)
(Bor + Boz )(1 + 2802 = V01702501802 (1= 51 oy )) -
Yo1Po1 (1_ﬂ1ﬂ01)
- 1+,31(501 + 2ﬂ02) (ﬂoz + =0.
( ) Yoo (1+ 51 o)
1 dt 1,5
where ), = —. T(ﬁoz) ’
’1 _ﬂgl 1 1,25 1 //____‘
Numerical solutions for (22) and (18) show o 7; L—T 09
that a high degree of accuracy is possible when ’ [ A
stating 05 e — 0,95
1 0,2(5) 2/___________ o5 ~
Bor = Por = ‘/2_F . (23) 025 I — 08 |
1 > —
05 — =5
It follows from Fig. 4 that for £, =0,9 0,75 b=
and S, =0,9 the maximum of the function is 107013 025 038 05 063 075 088 1
observed at S, =0,9. This means that we may P

assume that the maximum 1is observed at

Boi1 = Py, = f at least in the region where S is

large. St

Comparing (23) with (21), we can con- Puc. 4. ®ynxums —(ﬂoz) B By =0,9 mnapasmex f; =0...1
: : T;

clude that when 5, are large, the maximum is

ot
Fig. 4. Function 7( Boz) at By =0,9 for different 4 =0...1
1

close to the boundary % =0. The maximum values of % may be derived from (20)
1 1

ot 1

2(B)=——e-1. 24
Tl(ﬂl) 24 '—1—ﬂ12 (24)

. ot . I .
The maximum values of — as a function of f, are shown in Fig. 5. The curve shows unlimited
1

growth of % when f, increases. In the case of S =0,99 the function%(ﬂl) reaches 2,58 . This means
1 1

that the clock 7;, will measure 2,58 times more time than the clock 7;. For £ =0,9, % =0,275 corre-

1
sponds to the maximum of the function.
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ot
Tl(ﬁl) 3

2,5

0.5
0 |
0,71 0,76 0,82 0,88 0,93 0,99

>

By

Fig. 5. Maximum relative values of the difference between the

. ot . .
readings of the clock — as a function of the anisotropy parameter
1

B . At ,=0,9 the function (; (Bo1>By,) reaches its maximum of
1

o =0,275
T

1

Puc. 5. MakcuManbHbIe OTHOCHUTEIHHBIC 3HAYCHUS pasHUIbl MEK-

ot
Ay IOKa3aHUAMHU YaCOB — KakK q)yHKL[I/ISI napamMeTpa aHHu30TpO-
1

man B, . [pu B, =0,9 dynxuus %(ﬂm, By) HOCTHTaeT CBOEro
1

MaKCHMyMa B ﬁ =0,275
1

Let the clock 7;, undergo a cyclic motion
along a closed trajectory. If we set S, = B, = 5,

and consider the angle & as a continuous function
ty, 1.e. a is measured in the frame of reference

of a moving clock 7j,, then (13) yields

1
f=——— |t —= [ B (25)
1 l—ﬂé( (1{ 1 J

where an element of the trajectory length in the
frame of reference Tjequals dl, =V,dt,, while
the integral is taken along the trajectory /; in the
frame of reference of the moving clock Tj,.

When moving along an elliptical orbit at a
constant velocity V|, in the frame of reference 7,

for a(/,) we have

a

+
\/az + bzctg2 (a)olo j
o

Then integrating (25) yields

L= ! Iy — Aby arctg g ,
1-4 22 b +a’tg’ (ay)

a’>b*. (27)

cosa(lo)z , (26)

It appears to be of more interest to estimate the difference between the clock readings in the [FR of
the observer associated with the clock 7;. To calculate #, according to the known ¢, we write

t —ilf Vi=fs dt
0~ 1-

. 1- BBy cosa(t))

(28)

When moving along an elliptical orbit, we have for a(z))

cosa(f)==% ate(on)

2
b 1+Z—2tg2 (a)otl)

(29)

where a,b are the semi-axes of the orbit. Then (28) takes the form

MJ.\/I g\/l—g +tg” (ot i,

+tg’ (wot,) — B Bytganty

Here & =1-b/a” is eccentricity.

(30)

Integrating (30), provided »* >0 while using the substitution cos(myt,) =—ch(t) , yields the expression
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VI-5s { .V & Bl
fy =————51 &t ——-arctg(ytg(wyt,)) ————| arsh (& cos(myt,)) —arsh (&) — A1 (1) (31)
1- B B3 @y @ [ ]
B ) _1-B5
where A= 221022, = L2,
Ve =25 I-¢
2 2 2 2
1 /€ cos™(myt)) —1 1ve -1 y =1
arctg| — —arctg| — |, > >1
A &cos(apt)) A e BB
[2 2 2 2
-1 - -
1(t) = artn| LYE S @)L} FINeT L] 0<Z =1
A ecos(ayt)) A & BB
2 2 2 2
H)—1 — _
arcctg 1 yercos (@) — arcctg 1ver-1 , 7/—1<0
A gcos(wyt)) A &€ ﬁfﬂoz

The solution is presented in Fig. 6 in the form o&#(¢)=1¢,(t,)—t, for the following parameters:
a/b=10, w,=3x10°rad/s, £, =0,9 , 3, =0.9.

It follows from Fig. 6. that at the first stage of the clock 7, moving in the direction —OX it is ahead
of the clock 7; by 6t =1,2x10""s. At the second stage of moving along OX; the clock 7, lags behind by

5t1=0,9x10"% s. Over a single period 7; = 27 2,09x107% s, the clock 7, leaves the clock 7; behind by
@

St(T})=3x10"s. si(1)

Since the solution (31) includes the fre-

quency @, only as the product ayf, as the fre- |3 ;o

quency @, decreases, the period 7; will in-
crease, and, as a result, for a fixed ratio of

2-10°%

%(ﬂl =0,9)=0,3, for example (see Fig. 5), the / /
1 "
value 8¢ will increase in proportion to the period | 1107 “ \ / \ /

7. In other words, if the period 7; increases

tWOfOld, then 6t for a set ﬁl will increase two- 00 1,05-108 2,09-108 3,14-10% 4,19-10°8 t

fold as well.
As an example, consider the motion along
an elliptical orbit with a semi-major axis equal to Puc. 6. Pasuuna B TakToBOMH yactore Ty u 7, Kak QyHKums f,

the radius of the Oort cloud (10* —10°> AU). To
ensure S, =0,9, it is necessary that the period of

1

Fig. 6. The difference in clock rates 7, and 7, as a function of ¢

revolution 7 around the earth-bound clock 7; should be equal to 7; =3,5x10"...10* s, which corresponds
to an interval of 1 to 10 earth years approximately. Then the clock 7;, will be ahead of the earth-bound
clock 7; by 0,16...1,6 years.

Therefore, the example considered indicates that the rate of a fast-moving clock may be accelerated
in an anisotropic space with dipole anisotropy.

Let us now dwell on the effect the orbit ellipticity may have on the difference between clock rates ot . The
numerical solution (31) made it possible to derive the clock rate difference as a function of the ratio of the semi-

axes ot(a/b)=ty,(a/b)—1T, over asingle orbital period 7} for @, =3x 108 rad’s, B =p,=0,9 (Fig. 7).
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It follows from Fig. 7 that the clock T,

5;[3J, 109, ¢ .
b 4 I for 4,=0,9 and a/b=10 is ahead by
2 ] 51(10) =3x107¢ .
0 /] At the selected frequency a,, the period
Fs| 10 15 20 23 30 a
2 f equals 7} = 2,09x10% s. Then the ratio
4
-9
-6 z ﬁ(,Bl)=L08;0,144, which is two
ol T; 2,09%10
-10 [! times less than the value g(ﬂl =0,9)=0,29
12 I
14 in Fig. 5. However, as follows from Fig. 7, as

Fig. 7. 51(%) over a single period as a function of the semi-axis ratio a/ b grows, the value %t(ﬂ 1 ) — 0,29, indicat-
alb at §,=0,9 ing the limiting process.

Y The example of a clock moving in an an-
Puc. 7. 5{5} 3a OJIUH MEPHUOJ] KaK (PYyHKIIMS OTHOIICHHS MOIyocei isotropic space that we considered above indi-
cates that accelerating the rate of a moving
clock is fundamentally possible. The approx-

imation considered in the paper is based on the assumption of a dipole anisotropy of physical space, so

a/b mpu p,=0,9

the time contraction effect and the calculations performed depend fully on the anisotropy parameter /3, .
As follows from our results, the minimum value of the anisotropy parameter to make clock rate accelera-
tion possible would be V272,

Despite the fact that this value is high, it must be recognized that for fj, there is only one limitation
—1< f; <1 and no other fundamental limitations exist. We can ensure that the anisotropic transformations

used for spacetime coordinates comply with conventional Lorentz or Moeller transformations by requir-
ing the total differential (6) to be invariant.

The main conclusion is that the results of a measurement procedure based on measuring partial dif-
ferentials of transformations depend on the velocity of the laboratory IFR relative to the propagation
space of fundamental interactions.

For small Bl , clock rate acceleration becomes impossible, but the presence of a weak dipole anisot-

ropy will lead to corrections to the rate difference for moving clocks at any non-zero value of the anisot-
ropy parameter.
This novel effect may be discovered in experiments to measure variations in the lifetime of fast-

moving elementary particles [11]. Clock rate being a function of the vector field Bl may be important for
long space flights.
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MalwumHa BpeMeHU B aHM30TPONHOM NPOCTPaHCTBe-BpeMeHu (7—-18 c.)

HayuHas ctaTbsi

MalwunHa BpeMeH! B aHU30TPONHOM NPOCTPAHCTBE-BPEMEHMU

B.O. Mapbiwes!

1 MOCKOBCKMI1 rocyAapCTBEHHBIN TEXHUYECKUI yHuBepeuTeT uM. H.D. BaymaHa (MockBea, Poccust)
L vgladyshev@mail.ru

AHHOTauus

MocraHoBka npo6nembl. CornacHo cneumasnbHOM TeOpUN OTHOCUTENBHOCTU BCe (DU3NYECKMUe NPOLIECCH MPOXOAST MeasieH-
Hee, YeM criefoBasno 6bl Ansi HEMOABMXKHBIX MPOLIECCOB MO OTCYETaM BpPEMEHW NTabopaTopHOW cucTeMbl oTcHeTa. dddekT 3a-
MefJfIeHns BpeMEHW, Hapsiay C rpaBUTALMOHHBIM 3aMef/IeHMEM yumnTbIBAaeTCS B rnobanbHbIX CYTHUKOBBLIX CMCTEMaxX HaBura-
umn, Hanpumep, B GPS. YnpaBneHve CKOpOCTbIO XOA4a BPEMEHW TakxKe BO3MOXHO, €C/IN NPeArnonoXuTb CyLLecTBOBaHWE TO-
MOJSIOrMYECKNX 0COBEHHOCTEN NPOCTPAHCTBEHHO-BPEMEHHOMO KOHTMHYYMa BceneHHoW. Pe3ynbTaThl SKCNEPUMEHTOB N0 M3Me-
PEHWIO BPEMEHW perncTpaumn HEMTPUHHOMO BCriecka HEMTPUHHBIMU U rPaBUTaLMOHHO-BOSTHOBBIMW EeTEKTOpPaMuU MOryT BbiTb
06bSICHEHBI B MPEANONOKEHUM, YTO NPOCTPAHCTBO 3eMHOro HabnoaaTens obnagaeT aHM30TPOMHLIMU CBOWCTBaMM.

Llenb. PaccMOTpeTb BO3MOXHOCTb YMpaBieHnst CKOPOCTbIO MPOTEKaHUs (U3nM4eCcKnx NpoLeccoB B aHU30TPOMHOM MPOCTPaH-
cTBe.

Pe3ynbTaTtbl. 0Ka3aHo, YTO B NPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYME C AMMOMbHOW aHW30TPONWeENn, UK Npu penstu-
BUCTCKOW CKOPOCTM KOCMWUYECKOrO SleTaTeNlbHOro annaparta OTHOCUTENbHO PeNIMKTOBOro MU3fydeHusl, Hapsay C 3aMeasieHneM,
BO3MOXEH YCKOPEHHbIN X0 LMKIMYECKM ABUXKYLUMXCS YacoB UM yCKOpeHue dusnyeckmx npoueccoB. IddekTrBHas paboTa
MalLUMHbI BO3MOXHA NpY ABMXXEHUM C MOCTOSIHHOM CKOPOCTbIO MO 3aMKHYTOW TPaeKTOpUK, HaNpUMep, 3MUMTUYECKON.
MpakTuyeckan 3HaYMMOCTb. [py ANUTENBHBIX KOCMUYECKMX NepeneTax, Koraa akunax u 6opToBoe 06opyaoBaHMe Haxo-
[STCS B 3aMefIEHHOM COCTOSIHUM, BO3MOXEH YCKOPEHHbIN pexxuM paboTbl 060pyA0BaHMS, LMKIMYECKU ABUXKYLLErocs BAONb
BEKTOpa CKOPOCTMW NlIeTaTeNbHOro anmnapata OTHOCUTENbHO PEIMKTOBOrO U3/yYeHUs.

KoroyeBsbie cioBa

PesimkToBoe U3JTYHEHNE, UHBAPUAHTHOCTS, ﬂM¢¢epeHL/Ma/7b/ npeoﬁpa.?OBaHm)i, WHEPLING/IbHbIE CUCTEMbI OTCHETE, YCKOPEH-
HOE [BXEHUE, 3aMEATIEHNE BPEMEHU.
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