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BrIACHSIOTCA KHHEMAaTHUECKUE CBOMCTBA TMIIOTETHYECKO B cenennol, nomyueHHoi
Ha OCHOBE TIPEVIOKCHHOW aBTOPOM <QICKTPUYECKOI» aHAIOTHH, C IEJIBI0
YCTaHOBJICHHS UX COOTBETCTBHS U3BECTHBIM CBOWCTBaM HabuoiaeMoli BeeneHHO.
Korotkov B. A. The kinematics properties of hypothetical Universe areinvestigated
on the basis of the ‘electrical’ analogy analysis, offered by the author. It is highly
probable that the Universe observed and the hypothetical one are built equally.

Basic hypotheses

The paper suggests a model of hypothetical Universe obtained on the basis
of the ‘dectrical’ analogy worked out by the author. The analogy results from the
correspondence of transformation eguations of current | and voltage U by the
simplest electric four-terminal network and Lorenz transforms ([1], p.61) for
plane space-time determined by the coordinates x and t:

UGETU - bR, x(=I"(x- Bet),
Rcl &TI'(Re! - bU), cté=r(ct- Bx).
The transformation agree completely by numerical equality of the following
parameters to be considered analogous :
voltage U, current intensity | — space coordinae x, timet,
characteristic resistance Rc — velocity of light in vacuum c,
short circuit resistance Ry — velocity of coordinate system v,
transmission value g, where thg=Rs-/Rc=b — parameter j , wherethj =v/c=B,
coefficient I'=1/4/1- b2 —relativist multiplier G=1/v1- B2

Basic hypotheses are reduced to the following:

1. Itisknown from electroengineering that the world of voltage and current
U,l is the integra representation of the electromagnetic field's world E,H
spreading in the world of space-time x,t. Dimensiona representation of these
worlds are equal, respectively, to four, three and four. The aforesaid is illustrated
by the scheme where the lower indices show the dimensions of the worlds:

world x,ts B world E,Hz b world U,l,.

It is suggested on anaogy that the world x,t; sensualy perceived is the

integral representation of the world of the space-time field 3,N3 (not considered

2
earlier) spreading in hypothetical four-dimension world a,w 4.: (Pdl =x,,,
1

¢Ndl =t , where| isthe directed dement of the length in theworld a,w 4, 2 and N

— vectors of intensity of space and time fields. The abovesaid is expressed by the
scheme: worlda,w 4P world 9,N3 b world x,t4.



2. Similar to the electromagnetic field waves which can be excited in the
medium of space x of the world x,t by the dectric tuned circuit located in the
same space, the waves of space-time fields are excited by the exciting out of time
in the space a of the world a,w 4 hypothetical embracing Cosmic oscillator with
the supply of energy in the existing out of time homogeneous and isotrope
medium of three-dimension space a,w 4 of the world a,w 4 that we will name
ether 1. Periodic process excited by the Cosmic oscillator gives rise to the fourth
coordinate of the world a,w 4.

3. A thin sphericd wave resulted dmost instantly from the Cosmic
oscillator and spreading in ether 1 a the ultimate vel ocity ¢ forms the world 3,Ns3,
caled ether 2. Concentric spherical waves — whose thickness is small compared
to their radius — raised sequentially by the Cosmic oscillator correspond to the
collection of Universes.

The summarized dimension of the three worlds of the Universe equals
eleven; however, only seven of them are independent since four coordinates of
the world observed x,t are expressed by others.

Theway of realizing Univer se objects motion

A spherica shell corresponding to the Universe observed is aready moving
in ether 1 a the ultimate velocity ¢, so, it might seem that the motion inside the
Universe is not possible. However, it is not 3
s0. w (tf) Vatr

Let us choose in ether 1 two concrete 2 6] |Vtr\2

positions of the expanding spherical surface 4PAe=Eaty
of ether 2 corresponding to two values wy  [W/=ct/aly &,

and w, coordinates w. In Fig. 1 horizontal 1 V
straight lines w; and w, show the sections of ay(X)
two positions of ether 2 sphere by the plane

of the figure. Along the line 1-6 there are ) o

parts of the radii adjacent to the spheres. The Fig. 1. Motion in ether 2.

part of radius limited by two spheres in

points 1 and 6 represents the trgjectory in ether 1 of the stationary object in ether
2 transferred by the global displaying process. The time interval separating one
position of ether 2 sphere from the other corresponds to the difference of
coordinates w, - wy. Such a time interval might be cdled global time t, being
measured by immovable in ether 2 clock and satisfies the equality: wo-wi.=ct;.
All objects located on two different spheres shown in the figure are separated by
the global timein t, sec.

Now let us consider two sequentia positions 1 and 2 of the point object
moving at a constant velocity v inside the spherical wave in ether 2. The resulting
tragjectory of the moving point object in ether 1 deviates from the radius of the
sphere and travels at some angle j with respect to it. It is achieved by means of
the work of the forces rendering motion to the object. Now the global displaying
process is accomplished aong the resulting trgjectory. As a result of the
acceleration gained in ether 2 the moving object retains its orientation with




respect to the resulting trgectory and has on sphere 2-3 of the fictitious ether 2
perpendicular to the resulting trgjectory just the same image as the immovable
object on the sphere 2-6 of ether 2. The size x¢of the object image in the direction
of its vector velocity in ether 2 will turn out reduced a times compared to the
anadogous size of X, of the stationary object: x¢=x, cosj = Xo/a. Provision of the
Universe's integrity suggests the equality of volumes V;=ctg of ether 1 flowing
over time tg through every individual area of the sphere of ether 2. It would be
natural to suppose that the flowing of ether 1 through the object inwards the
sphere of ether 2 determines the flowing of its own time. Then for two similar
stationary and moving in ether 1 objects starting in point 1 and finishing in points
6 and 2 it will turn out that the ratio of integral quantities Vp and V of ether 1
passed by them over the time tg inwards the sphere of ether 2 is expressed by a
series of equalities: Vo/V=xo/ x&a=ty/t¢=td/t¢ where to-tg and t¢— own times of
stationary and moving objects. Hence it appears that the rate of time flowing on
the moving object is slowed down. Thus, size reducing and dowing down the
flow of time on the moving object provide the motion of the object in ether 2 with
the Universe integrity being retained.

If the lengths of the sides of the triangle 1,4,5 indicated in Fig. 1 are divided
into the motion time tg we will get velocities ¢, v and ¢/a measured by stationary
in ether 2 clocks and stationary length scale.

In considering Fig. 1 it is difficult to get rid of delusive impression that the
moving in ether 2 object will get only to the point 5 over the time tg, lag behind
the Universe, where the points 2 and 6 belong and drop out of it. Nevertheless, as
it was shown above, thiswill not take place.

The motion in ether 2 is carried out at any velocity v so that for the given
global time te the quantity ct& will remain unchanged — the product of the length
of the resulting trajectory of the object in ether 1 by the own time t¢spent by the
object on its covering. In the ‘electrica’ analogy this statement means retaining
power by the transformation of current and voltage — analogous to the trajectory
length and own time,—by the transformer without losses having the transformation
coefficient a. On analogy to the foregoing we get that for the given global timetg
the product of the way covered in ether 2 by the moving object at any velocity v
and own time t¢ of this object over which this way is covered equals vtc?. The
point of the statement is that the indicaed product is the same in using the
measurements of any observer — either moving and mationless.

Let us write down useful relaions. The above-stated shows that velocity vis
measured as the increment of the way dx, divided by the increment of the motion
duration dty=dtg v=dxy/dto.

In accord with the measurements of the moving observer the velocity vy is
as fdlows wy= adxoldt¢:adx0/d(to/a):a2v. If a sgnd, for instance,
electromagnetic one, is emitted by the object, actually at rest in ether 2, and is
received by an object moving fast in it, then the velocity of signd travelling in the
own coordinate system of the receiver can objectively exceed multiply the
velocity being considered maximum. Perhaps, this is the explanation of N.A.
Kozyrev's paradox experimentally registered.



In the dectric interpretation velocities are represented by resi stances and the
obtained correlation of velocities is expressed by the wdl-known rule of
reduction of resistances to different voltages of the transformer by the square of
transformation coefficient.

It follows from Fig. 1 that wte=ctg/a. Taking it into account and from the

triangle 1,4,5 we will get: w=4/c2- v2=c\/1- v?/c? =c/a; a=c/w=1/,/1- v?/c?.

Clocking (Synchronizing)

If we synchronize two similar clocks in the stationary in ether 2 coordinate
system in the immediate mutuad closeness and then separate them symmetrically
to different points of the space, the clocks will remain synchronized.
Synchronization will not be disturbed if then the whole coordinate system
together with the cdocks is rendered a
certain  veocity. Such a  clock
synchroni zation is called absol ute.

In the theory of rdativity conventional
clock’s synchronization is accepted. It is 9w
characterized by the fact that according to
their readings the veocity of light in ctr
vacuum in any inertial systems is the same.

Let us consider some details. 0 .

If a segment having the length X
limited by the observers moves in ether 2 a¢  Fig. 2. To summation of velocities
some velocity v directed in parale to the by longitudinal motion.
segment, then the light pulse of the source located in the middle of the segment
will not approach the observers simultaneoudly: at the moment of the time tg only
the ‘back’ end of the segment will be lit — the one moving towards the light pulse,
and only after the time Y at the moment of the time tg the light will reach the
‘front’ running away end of the segment, and then Y =t -t .

Referring to Fig. 2 we will get the quantity tr. The designations are as
follows; r'=0,5x' is the reduced a times due to mation distance ry=0,5x, between
the light pulse source g; and ‘front’ observer g,, measured in ether 2 by the
stationary length scale, tg - globa time separating the initial (sending light pulse)
and finite (reaching the observer by the light pulse) positions of the sphere of
ether 2, vtca; — the way covered by the ‘front’ end of the segment in ether 2 by
the observer’'s measurements, ¢* — velocity of light in ether 2 by longitudinal
mation of the segment measured from the stationary in ether 2 coordinate system,
ay — the resulting coefficient of time slowing down, determined by the velocity
a*, a — coefficient of time slowing down, determined by the velocity v.

Firstly, we will get the coefficient a;. In order to do this we will apply
Pythagor theorem to the triangle g;0un07. On the basis of the effect of the
reduction of length in motion obtained above and Michelson's experiment we
consider the following equdities to be true: ré=ro/a=c*a*t/a, and we will have:
ca/=c*+(c*a*la + vay)?® where a* is determined by v=c*, and c* is the




velocity of light in ether 2 by stationary source and receiver. Let us solve the
equation: a;=a*a (1+c*vic.

We will define the ve ocity of light ¢* in ether 2 by the motion of the source
and receiver. The length of particles trgjectory in ether 2 measured by the
stationary in ether 2 devices equals ¢* tra ;. From Fig. 2 we will get the length of
such a trgjectory quqd,; in two ways and put the expressions obtained equal
reducing by a fector of tg a*c*/a+va, = c*a, From this correlation we will
find: c*=v+a*c*/(aay)=(c*+ V)I(1+ c*v/c?).

The equalities show that the absol ute velocity of spreading disturbances (the
velacity of light) in the direction of the absolute motion at the velocity v in ether 2
of the own coordinate system of the disturbance source and di sturbance receiver
located along the velocity vector v, is not the universal constant and is defined on
analogy with well-known rule of relativist transformation of velocities c* and v.
The universal constant is the velocity ¢ of spreading disturbancesin ether 1.

It is evident that in changing the direction of the velocity v for the opposite
one should put ‘-v instead of ‘v in the formulae obtained. Taking into
consideration this statement we can write down the characteristics of light motion
to the ‘front’ and the ‘back’ ends of the segment (marked respectively by indexes
‘F and ‘B’) in the form: ag=a*a(l+ctvic®),  cp*=(c+Vv)/(1+cHvicd),
azp=a*a (1-c*vicd),  cg*=(c*-V)/(1-c*Vic?).

Combining the equalities cited above we get: t=a pte= =r'a’(1+c*vic?)/c*,
tg=aptera’(l-crvic)/c*, Y= te—tg= 2r@i/c.

In absolute synchronization the clocks of the observers located in the ends of
a segment will indicate this difference of time in a dightly transformed form Y ¢
which gppears due to the time's dowing down on the moving segment: Y ¢Y/a
and due to the measurement of seeming length r by its moving shortened scale:
r=rda; Y¢=t¢-tg= 2rdavic? = 2rvic?

If we change the readings of the clocks, synchronized absolutely, so that the
difference in their readings will disappear, for example, put ‘the front’ clock back
the time Y ¢then we will get the clocks by conventional synchronization. By these
clocks the light will reach both ends of the segment at the same time.

It follows from the last formula that by having the known constant ¢ by the
measurements tg, tg and r done by the moving cdocks by adbsolute
synchronization and moving length scale we can calculate the absolute segment
velocity in ether 2.

Transformations of velocity and acceleration

The definitions of velocities and basic formul ae obtained above:

— red conveying velocity along the axis x; v=xo/to,

— seaming relative velocity Ugxas=Xolt'as, Uoyas=Yolt'as by absolute and
Ugxcs=Xo/t'cs,  Uoycs=Yo/t'cs conventional synchronization of clocks,

— red relaivevelocity u=x/ty, U=y /t=Yolto,

— real resulting velocity V= v+UE (Upt VI(1+UgVIC?),  where

— —_ 2
U,=a,0, U /B2, ) = Uouic / AV



The last expression is the generalization of the above-obtained velocity
transformations for the light signal. Index at a shows the velocity for which this
coefficient is calculated. The projections of velocities onto the axis z can be
described on the analogy with the expressions presented for their projections onto
the axisy.

Since  trathsa(testxvic?), then  usyolte=yo/[adtestxovicd)]=
= (Yolt&g)/[ au(1+ xoV/t¢sC?)] = Upy/[ a(1+ Ug/c?)] and u= vs,. To give a complete
picture of velocity transformation let us point out the correlation between the red
relative velocity u, and seeming relative velocity Upas=Xo/ths by absolute
clocking u=x@t= (Xo/a,)/ (thed )= Uoxada 2.

Let us turn to the consideration of accel eration transformation.

Let us assume that in orthonormalized coordinate system moving in ether 2
at areal velocity v dong its axis x; at zero instant of time the accelerated motion
of the point object starts in the same direction. In an infinitely short time tés the
object will have the infinitely low seeming relative velocity ug. From the
acceleration definition we will find out that the seeming relative acceleration
o= Uox/t&s. The stationary in ether 2 observer will define the red acceleration in
the following way: a.=( vs-V)/ty, Where to=a\,(t¢;s+xov/cz) is the infinitely short
time interval kept by the stationary in ether 2 clock. The corrdation between real
and seeming accelerations is established by the following series of equalities:
a= (Vs V) to= Uy/to= auoxlox! (v@vsxto) = A uoxUox (& v2a vsx(test XV CZ)) =
= aqu(UOX/t(EDS)/(aVZava (l+ XOV/t(E:SCZ): an/avs-

The last equality is true because the velocity uoy itself and its averaged value
Xolts areinfinitely small quantities, that iswhy a,, =1and a,g =a

For the transformation of other acceleration components we will get:
Ay =Uo/t a=u/t and a=ug,v1- v2/c? /[(1+unVvic)tt,] =ag/a,’; on analogy
a,=Ug, V1- v2/c2 [[ (1+ U VIcA)t®,] =ag,/a,’.

Lorenztransformsin hypaothetical Universe

Let us turn to Fig. 3. We will choose in ether 2 a stationary numerical axis
and mak on it the point with coordinate x determining together with the
coordinate origin 0 the segment having the length x. On the same numerical axis
out of segment x, for the sake of definiteness — in the area of negative vaues of
the coordinate we choose the moving at the velocity v towards the coordinate
origin the other segment having length x¢ smaller than x. We will place the docks
having conventional synchronization into boundary points of both segments. The
length of segments and the velocity are measured by a stationary in ether 2
observer. The initid location of the segments is shown in the upper part of the
figure.

The lower part of the figure shows the situation taking place at the first
moment when the moving segment is located entirely on the stationary one.
Without loss of generdity we may suppose that a this moment the stationary
clock shows zero time, the back moving clock consistent with the left stationary



one adso shows zero time, while the front moving clock by conventiona

| x¢ . —— R X |
o IR IC ly
readings of a stationary clock |ty xxt=vt, | x¢ t0|)
readings of a moving clock C / X{

=t/a t¢=ty/a

o to d

readings of a stationary clock x¢ =\t 0|
readings of a moving clock (] 0¢O qux¢ ly

Fig.3. To the derivation of Lorenz transforms.

synchroni zation at that instant showstime—Y ¢

After this moment the moving segment will go on moving for some time t,,
being locaed entirely inside the segment x until it overcomes the lengths
difference of segments x-x¢& The values mentioned are connected by the evident
corrdlation known as Galileo transform: x¢=x-vi#,. Relative locaion of the
segment at the moment is shown in the central part of the figure. The stationary
clock shows the time t,, the back clock slowed down due to the motion shows the
time t=ty/a, and the front moving clock by conventional synchronization will
show a this moment the time t¢ = t - Y ¢ which after substitutions can be

represented in the form: t¢= to/1- v2/c2 X2

This equation and the two obtained above: X'=xy+/1- v2/c2 and x¢= %W

connect the space x and time t, coordinates in the stationary coordinate system
with space %, and time t' coordinates of the same point in the moving coordinate
system measured by the moving devices. Eliminating x' from the first two
equalities and solving the equations with respect to % and t', we get Lorenz
: : : o XV L t-wx/e?

transformsin the hypathetical Universe: x, vl te= v

The derivation of the expressions obtained relied mainly on the idea of the
two ethers — introduced for the first time — and different velocities ¢ and c* of
spreading disturbances in them. If we take up the position of modern science
giving up the idea of the two ethers temporarily and consider the velocity of
spreading disturbances in the Universe to be equal to c=c*, then the expressions
obtained turn into the well-known Lorenz transforms. This confirms the
accomplishment of the principle of correspondence.

Wewill get Lorenz transforms by absolute timing, that is by Y ¢= 0:

Xo= (Vo) 1 VBl ; 1tV 1-\2IR

Basic formulae of kinematics variables transfor mation



The basi ¢ formul ae obtained are represented in Teble 1.
Table 1. Kinematics variabl es transformations

Parameter name X y z

Owntimein MCS t¢

The sametime by thedock of SCS, AS to=at¢

Thesametime by thedock of SCS, CY to=a,(tF Xov/CY)
Own distancein MCS Xo Yo Z
The same distancein SCS x¢t= xo/a, ye& Vo 7t 7,
Real conveying velocity MCS \Y, 0 0
Seeming relative velocity Uo= Xolte Uoy= Yo/te Uo= Zo/t¢
Redl relative velocity, AS Upis= Uous/ay”| U as=Uopd@y |Unss= Uozugay

Red relative velocity, CS

(al velodities are taken by CS) Y b

. S = %
VR Eu0) YA e - aturd)
Vous=V+H Uwgs | Vspas= Uas | Vseas= Uzas
Vsx=V+ Uy Vsy= Uy Vs= Uy

Uy Vv

T+uyvi/c?
Seeming relative acceleration a0=D Ug/ t¢ |a0=D Ug/ t¢ |ao=D up/t¢
a=Dufto | a=Du/ty |a=Du/t
ax :an/aVS aQy = aoy/av2 az= aoZ/aVZ

Summation of velocitiesby AS

Summation of velocities by CS
Vsx =

Real acceleration

X = o
Lorenz transformsin AS V1- \2/c2 Yo=y¢ Z=z¢
(= to «\[1— V2lc2
AL
Lorenz transformsin CS J1-\2/c2 Yo= y¢ 2=z¢
. t,- vx/c?
A/1- v2/c?

MCS (SCS) — moving (stationary) in ether 2 coordinate system,
AS (CS) — absolute synchronization (conventional synchronization, accepted in
the theory of relativity).
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