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Abstract

This paper examines processes arising from the interaction of forward and reverse time flows. The proof is based on formulas derived by
the author in [1]. These formulas yield an equation describing the interactions of these flows, which allows for a description of hyperreality
existing in 5-dimensional space. It examines the existence of 3-dimensional space, taking into account the introduction of baryon time,
which differs from proper time in 5-dimensional space. This approach allows us to establish the dependence of 3-dimensional volume
on the additional dimension and develop a theory based on 3-dimensional time. This theory allows us to determine the baryon time of
the Metagalaxy’s existence, as well as the period of time that existed prior to its formation.
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Introduction

The problem of the origin of the Universe remains unsolved by humanity. The problem stems from the limitations of the human brain’s
perception of reality. All philosophical approaches are built on this limitation. The most famous of these is dialectical materialism.
It is based on the concept of matter.

The term “matter” was coined by V. 1. Lenin in his work “Materialism and Empiriocriticism” (1909): matter is “...a philosophical
category for designating objective reality, which is given to man through his sensations, which is copied, photographed, and reflected
by our sensations, existing independently of them.”

Modern physics is based on the principle of materialism: all theories require experimental confirmation. Experimentation acts as an
intermediary between the brain and the surrounding reality. If a theory is not confirmed, it is rejected by the scientific community.
Thus, the basis of knowledge of the world lies in matter, i.e., matter and field, which interact with each other. Our brain observes
and perceives this interaction, convincing itself of the correctness of its perception of the surrounding reality and considering it to
be objective reality.

But another approach is also possible: that matter is a special case of something more general, a certain “nothing” that is hidden from
our senses but reveals itself in the form of concepts such as space, time, and gravity. Many theories have been developed attempting
to unify these manifestations of this mysterious “nothing.”

The drawback of these theories is that they are based on the same matter to which the founders of dialectical materialism ascribed
a number of postulates: uncreation and indestructibility; eternity of existence in time and infinity in space, among others. These
postulates severely limit the development of science, as they block access to ideas that could be proposed to explain existing reality.
Therefore, in the most well known theory general relativity matter, possessing mass, is the cause of the curvature of space-time,
which is interpreted as the emergence of gravity. In Newton’s theory of gravitation, gravity is a force that arises between two actually
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existing masses.

The author proposes a different approach to describing the world around us. It asserts that the concept of matter is secondary. The
primary concept is the existence of a unified chrono-graviton field. This field is the very “nothing” that manifests itself as a single
whole in the individual philosophical categories discussed above: space, time, matter, and gravity.

The basis of the unified field is formed by gravitons and chronons. They are elementons with extremely low mass and serve as the
building blocks for the formation of elementary particles, which are created when the field reaches special states®.

The description of the field is based on the theory of 3-dimensional time, outlined in the author’s works®. Time in this theory is
described using time vectors that have a common origin in the system of orthogonal chronocoordinates of 3-dimensional time v,v7,
T.

The first chronocoordinate v is the proper time coordinate of space in the horizontal hyperplane. The second coordinate 7 is the
proper time coordinate of space in the vertical hyperplane. The third coordinate 7 is the one-dimensional proper time. The transition
from chronal coordinates to metric coordinates is accomplished by multiplying each by the speed of light: I =cy ; [ =7 ; s =T .
The speed of light is the maximum speed of propagation in all three hyperplanes formed by the coordinates of three-dimensional
time. The first hyperplane /, s is called the horizontal hyperplane and defines space-time, in which the ordinary spatial dimension is
defined using / coordinates. In this hyperplane, two time vectors are defined: a falling vector and a duration vector. They can describe
different chronotrajectories depending on the factors acting on them. The behavior of the vectors is governed by dual equations.

A similar situation exists with the vertical hyperplane /,s. It has its own time-duration vector, which is related to the duration vector
of the horizontal hyperplane. The profile hyperplane 7,7 is purely spatial and is related to the geometry of the chronal-graviton field.
Using the chronal-graviton field as the basis for his research, the author developed a theory that allowed him to establish the values of
the interaction constants that arise in a polarized vacuum. Based on these constants, he described a scenario involving the encounter of
two chronal-graviton waves moving in helical lines toward each other along the axis /, which is the coordinate of three-dimensional
time (see Figs. 1 and 2). The encounter resulted in the release of chronal energy from the chronal-graviton field. This energy should
be understood as energy expressed solely in chronal coordinates. Therefore, it propagates instantaneously in the horizontal hyperplane
along chronotrajectories determined from the dual equations of time. The pattern of their distribution is shown in Fig. 3. It describes
the primary chronal energy state that preceded the formation of what we call the Metagalaxy.

Fig. 1 Oncoming traffic chronal-graviton waves in 3-dimensional time.

Fig.2 Interaction of chronological-graviton waves in the system coordinates of 3-dimensional time
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Fig. 3. Propagation of chronal energy in a horizontal hyperplane after its transfer from a vertical hyperplane.
1. What Led to the Beginning?

Let’s give a brief excursion into the history of the beginning. It is based on the author’smathematical developments and boils down
to the following. After the meeting of chronal-graviton flows in a horizontal hyperplane and the distribution of chronal energy along
chronotrajectories from a common origin, two time vectors emerge, which we will interpret as directions of energy, having the usual
energetic meaning accepted in physics (see Fig. 3). These time vectors propagate along straight lines at the speed of light within the
chronotrajectories formed by chronal energies. We will be interested in the duration vector cz, moving within the right osculating circle
at an angle o= 45°. It gives a projection onto the axis / = cy;, coinciding with the incident vector CZ directed along this axis at an angle
¢ =2a.=90°. We know the radius of the osculating circle. It is Pa,, equal to, where P is the graviton wavelength; o, =1/47"is the
Grand Unified Field (GUF) constant.

A similar vector, symmetrical to the right one, also appears in the circle. The vectors grow until they reach the lines of these circles.
After this, the time vectors reflect off them and begin to move, each toward the pole of its own circle.

Reflection occurs again at the poles, but this time along the direct and inverse axes of proper time. Chronal energy waves emerge and
begin to move toward each other. Upon reaching the centers of the circles, the waves encounter vertical lines, which are analogous
to flat spaces. Contact between the chronowaves and these lines leads to the formation of black holes? in time (see Fig. 4).
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Fig. 4 Black hole in time. Fig. 5 Interaction of chronal flows.

Microscopic tunnels with radii equal to 2r,, where r, , are the classical radius of an electron, arise within the holes. The properties
of these tunnels are such that the mass-energy released upon contact acquire infinitely high velocities and accelerations at the tunnel
peripheries and instantly find themselves at the center of the chronowave collision. As a result, two types of mass are generated at
the center: one u, is the mass of baryonic matter in the future universe, and the other M, is an equal mass of antibaryonic matter.
Along with the formation of masses, an inversion of chronowaves occurs, transforming them into parabolic temporal flows of
duration. Naturally, the branches of the parabolas begin to act on the tunnel walls, pushing them apart in the spatial direction along
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the same time-duration. At the same time, the tunnel walls become curved. The resulting centrifugal force, created by the vacuum
inside the tunnel along the spatial axis, begins to expand the walls of the tunnel in the spatial direction of the horizontal hyperplane
at a superluminal speed according to an exponential law:

[=2rec (1

In the author’s work’, a detailed mathematical scenario for the formation of these flows, which took forms described by parabolic
functions (see Fig. 5), was presented.

For a direct flow:

2

A S+ i

2
9 r 3 % %D _ o 976264433 constant ¢ -field:

Where: ¢ = = . =
¢ 1287°c, 4r° 327°a, a,(q) «

e

@, () - Constant of electroweak interaction in polarized vacuum;

a,(q)= A 9,498860966-107 - Electromagnetic constant in a polarized vacuum;
AT

a,=1/137,036 =7,297352521- 1073 - ordinary electromagnetic constant.

P=(,a’n. =1,18964666-10*cm - graviton wavelength; ¢ =m G /c* - fundamental Planck length; n, =m, /m, - number of
electrons in the Planck mass.

For reverse flow

r (2b)

These functions form the basis for the description of that initial process, that “nothingness,” which leads to the emergence of vacuum
regions interacting with each other. Matter is not yet discussed. It arises during the collision of flows and is the result of their abrupt
halt, leading to the formation of the aforementioned masses, released from the interacting energies.

2. Equation of Interacting Time Flows

To derive the equation, it is necessary to assume that the forward and reverse parabolic flows interact with each other. To do this,
simply multiply the proper time coordinates in formulas (2a) and (2b).
2 g2 4
st =(—— l_ =— l_
P P P’ A3)

¢ ¢

The resulting equation describes the birth and development of the universe in a horizontal hyperplane. To prove this, we will consider
the graviton wavelength as the gravitational radius.
M,G
2
This can be done because the graviton wavelength is expressed in terms of the Planck length, represented as the gravitational radius

m,G , 3:MPG

— 0 o3 =
P=Llya;n;, =——a.n, >
c c

P=

Where: M, = mya’n. - graviton mass, which forms the gravitational radius.

The formula allows us to make the transition from the gravitational radius directly to the total mass energy
4

c 2
—P=FP=M,
G 0 P

Page 4/21



Physics Journal: Theoretical and Experimental Studies Volume 2 & Issue 2

4
Where: % = F, - Planck force.

We will widely use this approach, which converts distance into mass, in the future. Taking into account the obtained formula, we
transform (3) as follows.

1P MG MG MJSGT 4a MG
s2_¢l4_¢l4c4_ 9 44_3 3 44_ ¢
— It = I"c . e

1287, 4 327 el s

We bring it to the form
alg)ct 3 F, _4aM,)G

s G 321t 3.7 e

The resulting equation describes the equality of forces in 5-dimensional space according to Ehrenfest’s formula®. Thus, the equation
of interacting chronowaves reduces to a description of a certain hyperreality. It is an environment in which processes can emerge
that facilitate the birth of universes with different properties.

We will consider one such universe in this section: a stationary universe. To transition to such a universe, we express the graviton
mass in terms of a spherical volume of radius / using the formula:

M, =,0(l)-§7zl3

Substitute into (4a)

Mpp(l)§ﬂ13G M,a, 'p(l)%ﬂ'G

_ae(q)F _4aM;’G _4a, _ M,a, p()G
2 0 74 - 4 - 3
4r
Let us represent the Planck force as:
¢ (Myay)G
G (Pag)
Substituting into (4b), we obtain:
_ a‘»(q) (Mpacu)zG _ Mpae ) p(l)G
2 2 3 (4¢)
S (POCGU) Z . (7)2
N
3M gy 2
Where: (—=%)" = M, - square of the Hubble vacuum mass.

T

From the mas Mys, we can obtain the value of the length in the form of a gravitational radius, which we will call the Hubble radius:

M,G 3M,a,G 3

ct = -Pa, (5a)
" c? 4\/;c2 4\/; o
Where:
ct, =2,99792458-10'° -4,24552662 10" =1,272776861-10*cm - Hubble radius;
t, =4,24552662-10" sec = 13,4535498-10° years - Hubble time.
The Hubble constant is equal to:
S 35542039810 -3,0842208-10° X7 =72, 64636584 " (5b)
t, 4,24552662-10 Mpc Mpc

Experimental significance: H =73+ 1xkm/c-Mpc’
Thus, it was possible to determine the Hubble constant time using a formula that includes constants.

Let’s continue transforming formula (4¢). Substituting the value «.(q), we obtain:
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2
3 322_ MHGZZMP%'P(I) (6a)
322G’ w(Pag,) l
Where:
3 &(7) . . . ..
- > =——>=—p(7) there is a variable density of radiation energy.
327Gt c
Then the equation can be written as :
M,’G  M,a, - p()c’
7(Pag,) [
Let us consider the condition of equality of both densities:
p(z) = p(l)

By canceling out the density, we obtain the equality of the gravitational vacuum force arising in the Hubble vacuum to the centrifugal
chronal force in the chronal electromagnetic vacuum:

MG aMac
(Pacu)z / (60)

This equality of forces is characteristic of the case of a stationary universe with three spatial dimensions.

From it we find the radius of the vacuum / :

2 2
e Mo c (Pag,) = ™ p0,G (Pag,) = ™ p0,G _ 167" Pa, _ 0,12803908Pc;,, — 5,054780274Par,
MG (3P y Pkl 9 g
4r 167
This radius length occurs at a vacuum density of:
O M __ Y =- ¢ -
PO 774 162°Pa,, 4 167°Pa,, 162°M,aG 4 162°Pa, . 167°a.G
7 ) S 7( ) ;- S 7( )
3 3 9 3 9 9¢ 3 9 9
2 1042
S —_113,7322824- (3'1030 )2 —=-1,084012393-10" g / cm’
ﬂ”(167r ae)3 PG (1,18964666-107)76,672-10
3 9
Where:
P=(,a’n =1,6160456x10> ;2-(2,4-1022)3 =1,18964666-10"cm
137,036
Finding time t:
3 3 35 17
T= |- = |- ~ - = \/4,126018005-10 =6,423408756-10 "sec
327G p(l) 3276,672-107(—1,084012393-107)

_ 6,423408756-10"
4,24552662-10"

ct, =1,512982801ct,,

The found emission time exceeds the Hubble time by 1.5 times and, of course, does not correspond to observational data.
3. The Connection of Proper Time with a 3-Dimensional Gravitational Volume

An attempt to reduce equation (6a) to the equality of forces in a stationary universe was unsuccessful. It was not taken into account
that the left-hand side of the equation should describe the radiation time period, which should coincide with the Friedmann equation
derived from the equations of general relativity*. The right-hand side of the equation, however, describes radiation processes occurring
in a four-dimensional space. In this space, a three-dimensional gravitational volume should begin to form during the radiation time.
Taking this correction into account, we writeequation (6a) as:

3 7(Pagy,) Mya, M
e Vi R S (72)
yAGan " g72_14
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By transforming the left side it can be reduced to the form:

3 MM, (9MPaGUG) WNzG _ M,a,-M, ( MG 4rG (7b)
327G’ l 18 ct,c* * ct,c

Where: M, = % =0,05555M ., = 5,6%(M pcr,,) there is a baryonic mass of the Metagalaxy.

As mentioned above, baryon mass, along with antibaryon mass, was formed at the moment of chronowave collision. The expression
in parentheses is part of the formula for a 3-dimensional volume. We transform the equation as follows:

1 OMaaG s 3 9 !

3 - . P .

P28 1, 4J_MPaG M, 128”2%_4” 4P-P~ l61-P
cty ¢t PaGU [ Uey ¢

We transform the denominator of the right side to the form:

167 -P_ 167 -Pag, _4z 167 3 Pagyy_ 647zf(i)_
ag ¢ () ¢ 3 (@) Wr ¢ 3aw) ¢

_ Gz, iy gt 81167 167 (Cly 3 877 1287, (ctH)_24”3J— a,
B B
Then the equation will take the form:
l.(gMP%uG) 212 _ [ :
P2 18 g2 lem P 247[3\/— o, (7¢)

Ay @ a ¢)

e

Where: t; - the square of baryon time included in the 3-dimensional gravitational volume.

Let us isolate the 3-dimensional volume in this equation by transforming it to the form:

IM,a,,G ,
2 18 " ! t?
=1= 6
r 2wz e, (7b)
Sy ©
a, ¢’
From (7d) follows the connection between the square of proper time and the additional spatial dimension
/ c? /
el =L
ct, 24n’\r ct, (8a)

¢2ae
Where:

2
4 . . . .
v} . =———— - the square of the course of baryon time in a 3-dimensional volume.
0.x.6. 2471_3 [

#a,

Let us determine the numerical value of the passage of time:

2
| C¢ 2,18418423-10* =2,296318939-10°¢

urlr 2 67r
da,

Equation (8a) is reduced to the form

18" Ve (8b)

The right-hand side of the equation can be viewed as a constant acceleration arising during helical motion. We’ll prove this by
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expressing it through the second part of the acceleration formula. Taking into account (3), we obtain an equation for the equality of
accelerations in a helical line:

P N N VAN PN S ILY e
c, 1 g1 P ¢ P g P2 18 7
¢ 9 ¢
— (L%MP(ZGUG) — (¢_C2MPaGUG — ¢_C2 Mm..uAG — ¢—C2P
P22 18 P 4c P p "
¢
Where: M, =M o, /4=0,25M o, =25%M .0, - dark matter mass;
P . = % - gravitational radius of dark matter.
C

We introduce the designations of the parameters of the helical line:

véxﬁ = vj& - square of absolute velocity; ¢f,, = o, , - radius of curvature of the helix;

B . . ¢c’ .
P,. =R, -radius of the cylinder; 3 =Q ? -square of angular velocity.

2 m.m
Then the equation of equality of accelerations in a helical line will take the form:

2 2 2
vﬁ.x.(f. _ ¢C P vaﬁc _ Q
- m.n. OF -
ct

2
H P p 6.11.
We determine the square of the sine of the angle of inclination of the radius of curvature in a helical line.

Pm M PaG U \/;

sin’ y=—tt = —— = ——=(,59081795; siny =0,76864683; y =50,23253045°
CtH 43PaGU

ax

Taking into account the equality of accelerations in the helical line, equation (8b) will take its final form:

2R

mam Ty

.S = -
T, (8¢)

It connects two types of spaces: 4-dimensional space with time and 3-dimensional space with time 5. Both spaces, and therefore both
times, arise simultaneously after the interaction of parabolic time flows. At this moment, the black hole’s tunnel begins to expand in
the spatial direction due to the vacuum according to law (1). Substituting function (1) into (3), we obtain the expansion law for s:

Vy &
S2 :_iz_(zl’;e%v, )4 :_16}’646‘/0'1
PP P ©)
¢ ¢ ¢
Substituting (9) into (8c), we obtain two equations:
4Vl//
- 167, ¢ )
P’ 3y,
¢02 1 SZ ¢ 1 8}’;36 Vo 1 13 (103)
_2Pm.M.:__2 P v = ( 2 )__2(_2
P t; 1 1 R 1 P . P
2r.e™ ? ?
vg.x& _ 1 S2 _ 1 ( l3 1 b
ct,, 1 o P (106)
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From the first equation follows the formula for the gravitational 3-dimensional volume.

9
3 _ 22 _ 7 2
= Pm./w.c tﬁ - 2M6Gt6 (113)
From the second equation follows the function for a 3-dimensional volume in a different form:
2 2 2 2
poflVeds P o p
- - vﬁ.x.(;. o (l lb)

¢ ct, ct, @

Let’s show that the second function describes the spatial coordinate of the vertical hyperplane. We’ll write it as follows:

3 2 2
l — vé.x.g.t6 —

p? ct, (11c)

¢

Where: [ - is the spatial coordinate of the vertical hyperplane in 3-dimensional time.

~

Let’s transform [ it into the form:

Fot _Voxals _ 8!
7 (11d)

The resulting equation describes the geometry of three-dimensional time as a hyperbolic paraboloid. The equation yields a function
for a straight parabolic flow.

Y
P, 1
¢

As we see, it consists of two functions. The first coincides with (2a). The second is associated with the second reverse flow. The
conclusion follows from the equation following from (8c) and (12a).

2 2
S_ — vﬁ.xﬁ.tﬁ _ S_l

=5/ (12)
From here we arrive at the parabolic function of the reverse flow (2b):
I
F =

Thus, we arrive at four functions for the spatial coordinate of the vertical hyperplane.

)

FoL _Veuds _SL__S
/| = ? = =—=—— (13)
ct, P [

Let us show that the geometry of 3-dimensional time is the basis for 4-dimensional volume. The conclusion follows from the equation
composed of (3), (12), and (11a):

From it we find /*:
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W | oo

2 2 p2 2 202
P ~ P° P
l4=v6.x.e.t6 ,l:l,l_z_.M#pmwcz.t
ct, @ g 9 cty )

Taking into account the equality of accelerations in the helical line (8c), the 4-dimensional volume can be written as:

8 2 2 8 8 8
PP v . = .. P g : : Y Fvanrars
4 _ 6.x.6. 3 2 3_ 3 2 3_ .2 3 2 3_3/p3 6.2 ,3_3/p4 8.8
l - ' Rn.‘wc -l 6 ¢ ' P2 'Pm..w. Rn,,uc -t 6 c Pm.,w.\/Pm.,wc -l 6 \/Pm..w.Bn,.\tc c -t 6 Pm.,w.c tﬁ

¢ cty
As we can see, a 4-dimensional volume contains the product of four 3-dimensional volumes:
=3P,y =P, =@ =)@ @)-@) =1 (145)

Thus, in a 4-dimensional space, there can be four absolutely identical interacting 3-dimensional volumes existing in baryon time.
If one volume is considered the flat space of the universe, then in the 4-dimensional volume, there are four absolutely identical
3-dimensional universes interacting.

(14a)

Taking the square root, we obtain the radius of the 4-dimensional volume as a function of baryon time:

2 2 8 2 2 2
[ =14 P; . —vﬁ'x'& 13’Pm'MC'2 . t‘;’ = ‘{/P_ . vﬁ.x.«. 3\/ Pm.,ucz tz (140)
¢ ct, ¢ ct,
But from (14a) follows the formula:
M M
, M, —2G M, =2G
L o G _ p 1
[-1 I'¢ I* ¢t I F,
It is reduced to the form:
JYRE e
£y 4
R 040

And can be considered as a gravitational interaction between the masses of the forward and reverse flows in a 5-dimensional space.
Such a space is the space of a 5-dimensional sphere. Dividing both sides by 871%/3, we obtain:

u, Mo
Fo (4
s7hr ., 8T (140
3 3

Lo 3
Expression sin® &, = 3= ()

is the square of the sine of the Weinberg angle for the Grand Unification Field (GUN), then with its

Ay

application the equation of equality of forces in the 5-dimensional sphere will take the form:

M
M,a,, M, g M a,,c’ —PQZ
ae(‘{)Fo _ g _ g & _Mpagc
7l -1 87° , 87% ., 8z I* (141)
i i =
3 3 r
¢

The left-hand side represents Planck’s electromagnetic force. The gravitational force between two interacting vacuum masses
belonging to different vacuums balances the right-hand side. The equation thus unifies electromagnetism and gravity in the space of
a 5-dimensional sphere.

4. Acceleration in 4-dimensional Space

A 4-dimensional volume is a space in which a universe can emerge.
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The acceleration in it is a positive antigravitational acceleration that affects all coordinates of 3-dimensional time. It manifests itself
as the action of dark energy, which accelerates the expansion of the vacuum. This scenario follows from observational data. However,
the theory of this process does not follow from general relativity. This is because Einstein’s gravitational field equation is incomplete.
After Friedmann’s modernization, only the first part of the solution, in which the time flow is positive, was obtained. The second
part of the equation, describing the reverse flow, was not taken into account by Einstein when deriving the acceleration equation.
Therefore, it turned out to be negative.

The resulting equation (7a) describes the action of both time flows and forms the basis for deriving the acceleration formula. We
write it as an equality of energy density in 5-dimensional space:

3¢’ K
O S T 1
Where: ¢ = Mr%e My s a(Pag,)’ _Mya,-M,G (Pag,)’ _3M,a,-M,G (Pag,)’
' 4 M,’G 4 MG 4 (ct,)
3 3 ¢t

There is a gravitational interaction of masses not associated with the baryonic mass of matter.

_ 4/_ k327G _ [ k327G T; (16)
3¢’ 3¢’

Using the function /, we determine the velocity function over time of the radiation. We square (16) and, after differentiation and
transformation, find the velocity:

From (15) we find: I:

~dl 1 [ 322Gk _ \/_ 327Gk \/_ 87Gx (170
dr 2l 3¢? 3¢* -4 3P
We square the speed:
2 :_87TGK’ B 87ZGK‘I 87Z'G £ () (17b)

3’ 3!
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe*?-*’, but differs from it by the minus sign.

We move from the square of velocity to acceleration by differentiating with respect to proper time. t:

d(i2)=21'd1' d( (z )12)_ (g (0)dl* +Pde (7)) = (215 (0)dl +1*de (7))
Divide by dt:
di 8zG dl de. (1)
20— ="""2de(r)— + > =22
dr 302[ 5 )dZ' di,, )
We find the second derivative:
]'_ii_%[ZISS(T) d I des(r)] 877G[2lgs(r) I’ des(r)] 871G[ o+ 12 de,(t )] 87rGl[ )+ l des(r)]
dr 3¢ 20 dr 20 dr 3¢? 20 21 dr 3¢? ‘s dr ‘s 2 dr
Where:
d(—5)
ey —4 _ -5
Lde@) 1 17 Iedl | (AR TAL_ 3K s o) s —oxdt =25 = g,
2] dr 2] dr 20 dr 21 dr 21 /
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Substituting, we get:

di 87rGZ 1 de (’[) 87rGl 87rGl 872Gl K
ZEZ 3 [e5(0)+— dr [&(7) —2¢,(7)] = 5(T)=?'l—4 (17¢)

We use the notation: k:

di 8$7Gl K_87rGl‘3MPae'MPG‘(PaGU)2 826 1M,a,-M,Gl61 _81G M,a,-M,G 321"

Cd, 3¢ P3¢ 4t (ct,’ 3 4 5 9 37 4592
3 3
:@'Mpae-MPG R _2 827zG Mya,- MG 167§G. My, M,G 16/§G M, ae3M G (17d)
¢ 45 183 ¢ 8 pal) & G _pale) ¢ agnrl
3 3 2(9)

Where: (Pagy)’ = (Pagy)’ = 16z
(cty)’ i( Pa,, ) 9
167 ov

Let’s continue the transformation using the formula for the 3-dimensional gravitational volume (11a):

- odl 1 M, 1 M 1 2M, 2 M
l:ﬂ 67§G oze3 M,G = 67§G. »0, M,G = 67;G @, _3 7r2G. Paez _
dr & agnl c aGUﬂgMﬁGtﬁz & Yagrmt; 3¢ 3ag,nt;
2
3272’ MG 1 MaG _ Pe, 1 Pa, 1 _Pa, P _M,G_ MG
3 Bagrc aq) eyt aglrialq) o Aw(D) 1 fat ¢ ¢t (Jpo)
o, (q)

L 3 4. 1.9 9  9a _

Where: Ay (9) = 7’ = = =
a,(q)  4r° 327’ 4z* 32 12877 1287°a,

The resulting formula yields an inverse relationship:

MG
2.2 P
(de)'t; = i (18a)
Let’s apply it to the formula for the 3-dimensional gravitational volume (11a), writing it as follows:
P P M, G
3 fmom. 2.2 _ 7 mm.
I =—na gty = . (18b)

¢ 6 1

Expressing acceleration from it, we arrive at an equation that describes its effect on the coordinates of three-dimensional time, taking
into account (13):

P M,G 9P, M,G _ 9Pc MG 9 Pc’ P9P,cPP

Z' — _mam. -6 - .

6 I 2¢ I 2 4 2¢l32¢Pl3

_2P6Cz P_Z_gpﬁc L_g __mec l_Mmuch2l_Mmuczl
2P¢Z32P£2Pl~ Pl MG p
P’ ¢’

The resulting formula for positive acceleration acts on the mass of the graviton vacuum, creating a force acting on the geometry of
3-dimensional time.

M, M, M, P M, M, ct, M, MG

M i. — m:w — m.m m.m — m.m — m.m
; l L 13 ¢ vﬁ.x.g.tﬁ V6..x,@.t62 V64x.64t62 (18C)
2
P ct,
¢
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From the resulting acceleration formula, it is clear that baryonic matter, as “an objective reality independent of our consciousness
and given to us through sensation,” does not participate in antigravitational interactions. It is hidden from an external observer within
dark matter, which interacts with mass belonging to the Hubble vacuum.

Let’s apply the resulting formula (18a) to determine the spatial limiting radius of some hyperreality expanding with acceleration.
Let’s write it in reverse form:

. di P P P
[:£:M§G2:MPG rr;m:iﬂ.MPG m,MziﬁG( MP) m.m
dr ¢ ¢ I 34 nog 34 é (19a)
3

3

zl’

We choose the gravitational radius of the mass M,, equal to the graviton wavelength P =1, as the limiting radius. Then the density
of the mass M, enclosed in a 3-dimensional sphere will be:

M M 2 2 ‘1 102

p=pte = M € (3-107) = 0,22754216310 2 g / em’
—zP* —72P’M,G —7P’G —7r-6,672-10°(1,18964666-10"")

3 3 s 3

The acceleration formula will look like this:

Z. — iﬂ'G( MP )Pm.,u — i ﬂ.Gp]’C . Pmm — /\VPC2 Pm.M
3004 g 3 ¢ 3 4 (19b)

Where:

47Gp, 4nG 107 1072
=Py TPy 47 6,672°10 7 0,22752163 107 _ ) 50658435010
3¢ 3¢ 3 (3-107)

is the cosmological constant of the graviton vacuum.

Let’s show that the cosmological constant is included in the angular velocity formula.

At 4nGp, , 4zG ¢ 4xG ¢ c’

c
3 3¢’ c’ ﬂﬂsz 3¢’ iﬂPzG ? g
3

Where: Q, :% - angular velocity.

Then the acceleration can be written as:

Let’s show that the acceleration formula we found is the acceleration for a helical line. To do this, we write its second half as:

, P

2 2 2
mam ¢ P _ ¢ ¢

m.m p—

Ty P g $P p,, (19¢)

m.m

) Y

Where: p, | = = = is the radius of curvature of a helical line; v .. = ¢ is an absolute speed of movement;
h Pm.,u % aGU
P Pa, . . .
R, =—"4 = —CU s the radius of the cylinder.
i/ 4
We find the square of the sine of the angle of inclination of the radius of curvature:
2
Sin27 — Rl¢ Pm..w _ Pm.,w

,0”: ¢P2 ¢2P2
¢P

m.m
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Where Sin]/ — Pmuw — P(ZGU _ aGU _ 1
gP  ApP  4p  167°¢

Thus, hyperreality should be understood as a helical motion arising from the action of fields inherent in its nature by the flows of time.

=6,486535574-107: y =0,371653718°

We will show that baryon time in a 3-dimensional volume is related to the radius of curvature and the angular velocity in the helical line.

To do this, we write the formula for acceleration as an equation:

2
.. c P
=R =— =~

y 2
p@ 1 ¢t6
From this we find two expressions for l‘j
o P gPPP P
¢ tﬁ - Ioe P, - =
h ¢ PITI M ¢ PI}‘I.,M
P P P’
cztog _ cz . 2 . _
QPRu¢ ¢ Pm.,w ¢ Pm.,u
P ¢

As we see, in both cases we arrive at the same formula for a 3-dimensional volume, filled in one case with dark matter, which is
balanced in the second case by baryonic matter:

P=pP =P, ct = %M6Gt2

m.m 6 max 6 max

The accepted value of the spatial radius / = P corresponds to the radius of the hyperspace containing both time streams. Hyperspace
is generally described by a polar equation (see').

2ct=ct' =—
sin”

Where: ct' - the polar radius is a time vector of duration consisting of two half-periods.

As follows from the resulting formulas, helical motion arises alongside a three-dimensional vacuum sphere with radius . It is directed
along the proper time axis and is a spiral-shaped fourth dimension of space. It should be viewed as a temporal flow, the acceleration
of which affects all processes within it.

The space-time model considered exists within a 5-dimensional sphere and is not the only possible one. Along with it, a Hubble
vacuum emerges, influenced by the shape of the 5-dimensional sphere. The force equilibrium equation in such a vacuum is described
by (14f). It shows that the total energy of such a vacuum is distributed over a 3-dimensional volume. We will demonstrate that it is
precisely within this 3-dimensional volume that our Metagalaxy can exist.

Since the acceleration found (19a) is a universal equation for describing vacuum hyperreality, we will apply it to this type of vacuum.
We will write it as follows:

di M,G M,a,GP, 4 _ My, P,,
- = 2 2 — 3..1! — _7Z.G( 4 ) m.m
dr  ¢ct; agyp 1 3 g 4

(20a)

We choose the gravitational radius / = Pa_,, of the mass M ,a,, as the limiting radius. Then the density of the mass M o, enclosed
in a 3-dimensional vacuum sphere will be:

MPaGU _ 02 B (3‘1010)2
4 4 - 1030
e Py Lt PG ;1 667210 (1,1896:6?6 107,
T

Py = = 3,546348043-10 g / cm’

The resulting vacuum density value corresponds to observational data on supernovae, which is*?'?":
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o, =(4%0,3)-10 g/ cm’
Taking into account the found density, the acceleration in the new vacuum will take the form:
4 MPaGU P _ 4 ﬂ-Gch Pm.,u /\VC2 Pm.M

Z' _ ﬂ'G( ) m.m 3
3 7(agy P’ Ay ¢

oagd 3 g (20b)

-8 =30
Where: A, = 4’; Gpy _ 47; Gpy _ 4?” 5,672-10 (?fgﬁ?fg(m B 110124384210 em s a cosmological
C C :

constant of the new vacuum.

Let’s show that the cosmological constant is included in the angular velocity formula.

A, c* 4nGp, , 4G c* 4rG c* c’ 2
T3 (T2 4 2 3¢ 4 T
gﬂ-(aGUP) G g”(O‘GUP) G GU
Where: Q, = is the angular velocity that occurs in a vacuum.
aGU
Then the acceleration can be written as:
i :ij :ﬂ: Ay’ P, — 2R _te (20c)
V=
dr dr 3 oy RN,
P Pa P Po
Where: R, = —24 = W= th = U _ radius of a circle;
A Hagy9) 44 4¢
u,; =N, - centrifugal velocity.
We equate it to the term containing the baryon time:
Z'_il._sz _ ¢’ _Pm.,u_PaGU .
- Rty T 2 - 2 20
dr (@ P) agd agdl; (20d)

From the resulting equation, we find the final value of the baryon time in the new vacuum:

= t, =4,726543602¢
P, ¢’Pay, c c c 3 " "

3
2 P)—=
@y _ [@aPr,  [Haw PP _2@qP) o)) 7 adr 8dn
Zﬂmax - - B - - - 3
The maximum lifetime of the Metagalaxy in such a vacuum is:

= 2Aag,P) =4,726543602¢,, = 4,726543602-13,4535498 = 63,58878973billion.years (20e)

C

6 max

A 3-dimensional volume has the form:

max

lriax = (O{GUP)3 = %MﬁGtﬁz (21)

As we can see, the radius of the 3-dimensional volume is equal to the gravitational radius of the vacuum mass, which limits the
lifetime of the Metagalaxy with the specified properties.

We will associate the resulting volume and baryon time with the new time flow that formed in the new vacuum. We will consider
the mechanism of its formation from the perspective of time theory. We will consider the helical motion (19 s) as a direct time flow.
In this flow, the incident vector  is aligned with the proper time axis 7. The length of the incident vector measures the path traveled
by the flow in seconds, multiplied by the speed of light.
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A barrier appears in its path in the form of a spatial circle of radius R, , in which the angular velocity (), differs from the angular
velocity in the helical path under consideration.

This is the cause of the barrier’s formation. The helical flow generated by the incident vector £, cannot penetrate the barrier and is
reflected from it, forming a left-hand parabolic surface.

The conclusion follows from the tangential equation of time®, which has the form:

[ =T +y’ =T+yy =7+0, (22a)

Where: y = dy is a direct tempo of time; 6, - the length of the duration vector in seconds it existed before encountering the barrier.

dt

When deriving the equation, a postulate in the form of a unit derivative was used:

d _,
T (22b)

It follows from this, under zero initial conditions, that # = 7, i.e.coincides with the axis in direction. But at some point, the flow
encounters a barrier, which corresponds to the length of the vector traveled, equal to 6,.

The right-hand side of the equation follows from integrating (22b) under the initial conditions tA(O) =0, 7(0)=0. Solving the
equations simultaneously, we arrive at a function describing the left-hand parabola:

)
P A )
20, 2
Multiplying both sides by the speed of light, we obtain the metric form of the left-reflected helical flow in time .
. P 4
§=——-—
24 2 (22¢)

In the formula: 4 = c#, is the length of the incident vector at the moment it hits the barrier.

The focus of the parabola is at the center of the transverse circle that impedes the helical flow. In polar form, the parabola equation is:

g4
I—cosg (22d)

After the flow is reflected from the barrier to the left in time of the incident vector, a parabolic direct flow arises in the right part
of the vector in time of duration. The conclusion follows from the relationship between the duration vector and the incident vector
through the polar formula':

ct =2ct cosa (22¢)
Where: o :% - angle of inclination of the duration vector.

We transform the polar equation (22d) through the angle corner a.

~ A A
ct = =
I-cosp 2sin“«

Applying formula (22¢), we arrive at the equation of the parabola in polar form:

- Acosa
ct =2ct cosa =———
SIn- @
In rectangular coordinates the equation will take the form:
ror
cr'=5'=—=— (226)
c6, A
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Where: 7’ - new time flow of duration time.

The constant acceleration value found (20 s) is not the acceleration in a helical line. It arises as centrifugal acceleration during rotation
around a circle. The circle acts as a barrier to the helical flow, which, upon encountering it, splits into two parts existing at different

times. We will be interested in the left part, representing the new time flow 7!

Let’s consider its effect on centrifugal acceleration, which has a constant value. To do this, we solve differential equation (20d). We
perform the integration under zero initial conditions, which signifies a transition to a different time flow 7. As a result, we find the

velocity function in the form:

V= % =R, 7’

2 2 )
Where: Q/R, = ¢ P __ ¢ agP ¢ 1 c

(aGUP)Z AP (Olcup)2 4a,9 - (oG, P) 4ag,9 - 4a(2iU¢P

2

We find / for the same time 7"
1”2 2 12
c’r s
=i, L= —
2 244(a,,) P 2-p

1?2

Where: p = =4¢(a,, )’ P is a parameter of the new parabola.

2
e

Applying the new flow function (22f), we arrive at a solution in the form:

S12 l4

:Zzzp'Az

By reducing by /, we arrive at a constant value of the 3-dimensional volume:
P=2p-A

Its value must coincide with the volume (21). By equating, we obtain the equation:

9
lr?‘lax = (CxGUP))3 = EMﬁGtﬁz = 2p : A2

max

(23a)

(23b)

(24a)

(24b)

The further solution depends on which of the parameters p or 4 can be expressed in terms of the baryon mass. Obviously, it must be

expressed in terms of the parameter p, which arises when solving the acceleration equation.

MG

2
C

p=a-P.=a

Where

2
4= £ _ 4¢(05GU) P _ 4¢aGU (aGUP) _ 184¢050U . (aGUP) _ 184¢aGU P& — 72¢“GU — 47_22¢ — 1,780492822
T

P

. B 2 T

Equating (24b), we obtain the equation:

9 M,G

EMﬁGtﬁzmax :2p'A2 :200—2'1‘12
We find
449 24
t, == ==+ a
N9 2 3¢

To find it 4, we equate it to the baryon time (20e):
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2 A4 2 P
¢ =24 g -2l
3¢ c
Where:

Sty _NewP)_ Nowh) 0ol 5498385pa,, =0,056949695P
i GU )

o o (1780492822 1,334351086 )

The formula shows that all time in length has been converted into baryon time, exceeding it by 1.12 times.

Y|

5. The End of the Era of Radiation and the Transition to the Stage of Matter

So, we’ve reached the most important point the formation of matter from baryonic mass. The Big Bang theory relies on the Friedmann
equation, which derives the radiation energy density. By equating it to the formula from the thermodynamics of blackbody radiation,
we can find the temperature, which changes over time, of the radiation. An analysis of this formula allows us to predict the temperature
of relic photons with an accuracy of up to an order of magnitude. This is the theory’s strength, and we won’t neglect it. We use the
radiation energy density in our theory. It is included in the formula for antigravitational acceleration (17c), which we represent as:

3 871Gl £.(1) = 87Gl  3¢° 253)
3¢t 7 3¢? 3272Gr?

[ =

In this equation, proper time plays the role of radiation time.

The equation is transformed to the form (17d) and can be further transformed taking into account that we are considering the density
of baryonic matter contained in a 3-dimensional ball:

. dl M,a - Mo M. M M,a -
zziz 167§G_ Poze3 MG- 87r2G'§ o0, (4 6\ 87[2G ag Ma, 206 = 8712G 2.(0) o0, G o
d/Z;u ¢ aGU ﬂ-l ¢ 3 aGU _ 72'13 ¢ ae (q) aGU ¢ ae (q) ( )

M, . . .
Where: p;(/) = 7} £ is the density of baryonic matter.
—xl’
3
We assume that the process of matter formation occurs at the gravitational radius for the baryonic mass, i.e., at / = £,. Then we have
a constant value on the right-hand side, which corresponds to a constant left-hand side, in which time is 7 =¢, = const.
Let’s consider the formula for the constant density of baryonic matter in a sphere with a gravitational radius. In this sphere, processes
related to the mass of baryonic matter occur, which, at the moment of formation, is a substance consisting of a field structure of
elementons. The mass belongs to the baryonic volume, in which baryonic time has a course expressed in terms of velocity V, . . (see
(8b)). The velocity formula yields the relation:

VG.x.s. _ i ae

c  2z\l6r'r

It includes interaction constants that determine the future structure of matter. These constants act on the baryon mass and cause fields
to appear within it. To account for them, we consider formula (8c).

2 2 2
S 1 ¢c v&x‘&

£ 1Py,

From it we find the square of the speed of light:

2 2
2 P v&.x.&

¢Pm.,w. CtH

We substitute into the formula for the gravitational radius and take into account the ratio of the velocities
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vﬁ,x,e.
R — M6G — MﬁG — Mﬁ v6.x.(f. G — M6 C G — M vﬁ.x.f;. E ¢Pm..u.CtHc3 —
’ Cz PZ v;x.e. P2 V;.x.& . Vﬁ.x.ﬂ. ¢ P2 (vﬁ.x.&)3 ’ ¢ Cz P2 (Vﬁ.x.«.)3
¢P ma. CtH ¢P nm.a. CtH ¢ ¢Pm,,w. CtH ¢
=M, Vise O $Pog ct, =M, Viwe O ¢Pag ct, ' - (M. Voxs. E).(¢aGUCtH ¢ ) (25b)
¢ Cz 4P2 (vﬁ.x.e.)3 4C Cz P2 (Vﬁ,x.s.)3 ’ 4C CZ P (vﬁ.)c.e,)3

We introduce the designation:

PM™ =M, %—2 - the minimum gravitational radius of a domain filled with baryonic mass.
c c

3
e gagct, c

¥ - the maximum number of domains that fit within the gravitational radius of the baryonic mass.
P (v6 X.6 )

Let us determine the numerical value of the number of domains.

do iPoz
O TN i W S T R
’ P (v5<x-3-)3 P (‘45.,&&)3 4'\/; “ (v64x,e.)3 4'\/;16”4(‘)64)(.8,)3

3 —4
g R 2,650539748 1933 =0,2188959359-10° = 21889,59359
Jr 647t (v,,,)  (2,296318939-10™)

Thus, we can write

Mb‘G _Pmin max _M Vdm. G max
=L, -n, =M, 5y
2 2
c 4c ¢

P, =

Where:

v, M, - . .
M, % =M,,=—2 - baryon mass contained in one domain.
C

06

From the resulting equality follows the moment of conservation of momentum arising from the contact of the baryon mass with the
passage of time:

V.
0.X.6. __ . J—
M, 1 M, . -cos2a, =M, c

Where: cos 2¢;;, =1/ 4 is the cosine of the double Weinberg angle for GUF.

Let us check the cosine formula:

cos2a,, =1-2sin’ oy, :1—2%:1_%:%

Thus, the baryon mass is affected by the projection of the flow of time onto the (TIR). This projection leads to the emergence of regions
with reduced baryon mass. These regions form three-dimensional gravitational domains in four-dimensional space, independent of
the radiation time but dependent on the baryon time. Their characteristic feature is the recombination of particles into ready-made
hydrogen atoms. To determine the proper time at which this separation occurred, we continue to study the acceleration equation.
Since the baryonic mass is considered in a three-dimensional volume with a gravitational radius relative to this mass, the baryonic
mass density introduced above assumes a constant value p, . and is transformed to the form:

p__Mﬁ_ M, o
064 4 MG, 4
o i) tipc
3 3 c 3

Let us express it through the density of one domain and their number.
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Vs v
M —Oxs., nmaX M 6.x.6.
Y VR ’ 4c
Pos = 4 R - R
g”Pg *”(P 5 (P ") (ng™)?
Let’s move on to the density of one domain. To do this, we multiply the total density by (n}*)* :
Mﬁ v644.x46. M5 VZ.LS. c2
Pig=Po ) ===
“r Pmm 3 “r Pmm 2 'M 6.x.6. = “r Pmm 2 . G
SRy S R(BY M, )
We will consider further formulas relative to the unit domain. Then the acceleration formula (25b) will take the form:
i &qrG P M,.a,- G 8rG s (7 M,a, -G
— 72 Fos’ Pos ) X
¢ .(q) c* a,(g)(ny™)’
Let us express it through the cosmological constant that arises in one domain.
- di _8aGp(ny™)’ e M,a,G ,
[ =— 2 max 2= a€ ZOV
dr c a, (q)(n™) e (25¢)
Where
A, M cosmological constant arising in the domain.
M, G o .
————— = lyy - gravitational radius of the vacuum mass.
a,(q)ny™)c
Let’s define A ¢ :
87 G Py, (n]™ a ¢’ ¢’ 6¢’
PR 7 VG ST S e =87G =8 - =
C min min
Jrerye Sy )
Thus, we arrived at an expression for the square of the angular velocity arising in the domain.
Taking this into account, the equation for acceleration will take the form
. dld’l
[ =—= =N\, l :
G dr =Xy (254)
We apply the acceleration equation (25a), expressed in terms of the radiation energy density, and equate it to (25d):
- 87rGl 87Gl, 3¢’ )
[ =- &s(r) =—=—( 7) =7,y
37 3¢ 322Gt

We extract from it the value of the expression in brackets:

3c? 302 3l c? 31
— A 2 — or 8 G max max
GorGe) = 52 N o = gy 7 CPos () = P Pmm

Here the radius of the domain is taken as [ = P;ﬂn

poo‘(

We find the ratio:
3y, 3M,pa,G 3 3M,a, B 3M,a, S4a,
Pmin - G - vV - 2 MPaGU vﬁ.x.e Y X.6.

o (@)™ ) orgy =

T a (g M, 4c 4o o o, (q)ny™ )’ Mﬁ% (@) =

Substituting into the equation, we obtain:
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302 3lOV max \2 2 54&6 max \2 2 2 1 6ae c 2
= - n c = n cC =——— c
Gange) = o s 0i) v e D

max

a,(q)(ny )2 Uy

We find the radiation time.

r 2 _ tZ — 302 — ae (q)aGUvﬁ.X.G. — ae (q)aGUvﬁ.x,e. —
max umax 2 1 6a . 2
327G % C g > 3TGTACPs 3y G pg e
ae (q)aGU vﬁ,x.& ﬂ 7Z'P2 . G
3 3
2 -3 2
=i Vo _y 90810702110 2220318939107 oy 501650089104 2
737287, ¢ c c

We find the maximum radiation time 7, in years:

P’ P, 107
f,. = \/4,381622289 107 22 =2,093232498-107 =2 = me =1,162906943-107° Par,,,, =
C C
4Wr 3Pay,

=1,162906943-10"° =2,748265186-107ct, =2,748265186-107" -4,24552662-10" =

4«/;c
~ 1,166783301-10"
3,1556925-10’

The maximum emission time found indicates the appearance of domains in which recombination of hydrogen atoms has occurred.
The calculated value is close to the values obtained from observational data®, which have the form:

=1,166783301-10" cex =369739,2254 years

Recombination(290 000—370 000)'}), at temperature 7 = 4000 K (0,4 eV /x,)

Conclusion

The author’s theory of the formation of the Metagalaxy stands out from existing theories in that it predicts theoretically what in
cosmology is determined through long and costly observations. This demonstrates the validity of the initial data embedded in the
original equation of interacting time flows. This can serve as a guideline for the continued development of theoretical science. The
author presents only the final stage of the Metagalaxy’s development according to the proposed model.

But there is also an initial stage. It is associated with the formation of the hydrogen atom. Its appearance is not some probabilistic
event. It is associated with the Hubble vacuum matter, which, at its formation, is at the lowest energy level, belonging to the origin
of three-dimensional time. This level determines the structure of baryons in the form of the neutron and proton, as well as leptons in
the form of the electron, muon, -lepton, and related neutrino species.

Baryons exist in two time scales: the time scale of the incident vector and the time scale of the duration. They have different structures
in these time scales. In the time scale of the duration scale, they consist of quarks. In the time scale of the incident vector, the neutron
decays via a charged boson - the carrier of the electroweak force. Given this, the Standard Model of elementary particles can be
expanded and made more physically understandable if it is based on a theory of three-dimensional time.
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