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Abstract

This paper examines processes arising from the interaction of forward and reverse time fl ows. The proof is based on formulas derived by 
the author in [1]. These formulas yield an equation describing the interactions of these fl ows, 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 diff ers 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. I. 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 refl ected 
by our sensations, existing independently of them.”

Modern physics is based on the principle of materialism: all theories require experimental confi rmation. Experimentation acts as an 
intermediary between the brain and the surrounding reality. If a theory is not confi rmed, it is rejected by the scientifi c community. 
Thus, the basis of knowledge of the world lies in matter, i.e., matter and fi eld, 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 infi nity 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 states2.

The description of the field is based on the theory of 3-dimensional time, outlined in the author’s works3. Time in this theory is 
described using time vectors that have a common origin in the system of orthogonal chronocoordinates of 3-dimensional time  
τ.

The first chronocoordinate ψ is the proper time coordinate of space in the horizontal hyperplane. The second coordinate      is the 
proper time coordinate of space in the vertical hyperplane. The third coordinate τ is the one-dimensional proper time. The transition 
from chronal coordinates to metric coordinates is accomplished by multiplying each by the speed of light:                                      . 
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 l, s is called the horizontal hyperplane and defines space-time, in which the ordinary spatial dimension is 
defined using l 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      . It has its own time-duration vector, which is related to the duration vector 
of the horizontal hyperplane. The profile hyperplane     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 ct, moving within the right osculating circle 
at an angle α = 450. It gives a projection onto the axis           , coinciding with the incident vector    , directed along this axis at an angle 
φ = 2α = 900. We know the radius of the osculating circle. It is          equal to, where P is the graviton wavelength;                     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 holes2 in time (see Fig. 4).

                                        Fig. 4 Black hole in time.                                                       Fig. 5 Interaction of chronal flows.

Microscopic tunnels with radii equal to 2re , where re , 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      is the mass of baryonic matter in the future universe, and the other         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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For reverse flow
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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.
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Where:            - 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.

We bring it to the form
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The resulting equation describes the equality of forces in 5-dimensional space according to Ehrenfest’s formula5. 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  l using the formula:
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Let us represent the Planck force as:
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From the mas  MH s, we can obtain the value of the length in the form of a gravitational radius, which we will call the Hubble radius:
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The Hubble constant is equal to:

                                                                                                                                                                                  (5b)

Experimental significance:                                    7

Thus, it was possible to determine the Hubble constant time using a formula that includes constants.
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The resulting equation describes the equality of forces in 5-dimensional space according to 
Ehrenfest's formula [5]. 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 
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Experimental significance: 73 1 /Н кm с Мpc=    [7] 
 
Thus, it was possible to determine the Hubble constant time using a formula that includes 
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Let us consider the condition of equality of both densities: 
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Where:

                                             there is a variable density of radiation energy.

Then the equation can be written as :

                                                                                                                                                                                  (6b)

Let us consider the condition of equality of both densities:

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:

                                                                                                                                                                                  (6c)

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 l :

This radius length occurs at a vacuum density of:

Where:

Finding time τ:

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 relativity4. 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:

                                                                                                                                                                                  (7a)
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Let us consider the condition of equality of both densities: 
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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 [4]. 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: 
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Metagalaxy. 
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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 [4]. 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: 
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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 [4]. 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: 
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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 [4]. 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: 
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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 [4]. 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: 
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By transforming the left side it can be reduced to the form:

                                                                                                                                                                                   (7b)

Where:                                                                                  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:

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

Then the equation will take the form:

                                                                                                                                                                                  (7c)
                                                                                                            

Where:     - 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:

                                                                                                                                                                                  (7b)

From (7d) follows the connection between the square of proper time and the additional spatial dimension

                                                                                                                                                                                  (8a)

Where:                                                               

                              - the square of the course of baryon time in a 3-dimensional volume.

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

 

Equation (8a) is reduced to the form

                                                                                                                                                                                   (8b)
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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 [4]. The right-hand side of the equation, however, describes 
radiation processes occurring in a four-dimensional space. In this space, a three-dimensional 
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It connects two types of spaces: 4-dimensional space with time and 3-dimensional space with 
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From the first equation follows the formula for the gravitational 3-dimensional volume. 
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Where: l - is the spatial coordinate of the vertical hyperplane in 3-dimensional time. 
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From the first equation follows the formula for the gravitational 3-dimensional volume.
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From the second equation follows the function for a 3-dimensional volume in a different form:

                                                                                                                                                                                  (11b)

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

                                                                                                                                                                                  (11c)

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

Let’s transform    it into the form:

                                                                                                                                                                                   (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.

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).

                                                                                                                                                                                  (12)

From here we arrive at the parabolic function of the reverse flow (2b):

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

                                                                                                                                                                                   (13)

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 l4:
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Where: l - is the spatial coordinate of the vertical hyperplane in 3-dimensional time. 11 
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Let's transform l it into the form: 
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The resulting equation describes the geometry of three-dimensional time as a hyperbolic 
paraboloid. The equation yields a function for a straight parabolic flow.  
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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). 
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From here we arrive at the parabolic function of the reverse flow (2b): 
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Thus, we arrive at four functions for the spatial coordinate of the vertical hyperplane. 
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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): 
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Taking into account the equality of accelerations in the helical line (8c), the 4-dimensional 
volume can be written as: 
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                                                                                                                                                                                  (14a)

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

As we can see, a 4-dimensional volume contains the product of four 3-dimensional volumes:

                                                                                                                                                                                  (14b)

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.

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

                                                                                                                                                                                   (14c)

But from (14a) follows the formula:

It is reduced to the form:

                                                                                                                                                                                         
                                                                                                                                                                                   (14d)

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  8π2/3, we obtain:

                                                                                                                                                                                  (14e)

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

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

                                                                                                                                                                                   (14f)

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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As we can see, a 4-dimensional volume contains the product of four 3-dimensional volumes: 
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 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. 
 
Part 2. 
4. Acceleration in 4-dimensional space. 
 A 4-dimensional volume is a space in which a universe can emerge. 
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: 
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There is a gravitational interaction of masses not associated with the baryonic mass of matter. 
From (15) we find: l : 
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Using the function l , we determine the velocity function over time of the radiation. We square 
(16) and, after differentiation and transformation, find the velocity: 
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The resulting equation (7a) describes the action of both time flows and forms the basis for deriving the acceleration formula. We 
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We square the speed:
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Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe4 p. 27, but differs from it by the minus sign.

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

Divide by dτ:

We find the second derivative:

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

  2 2 2 2 2

1 32 32 8
2 3 3 4 3

dl G G Gl
d l c c l c l

     


= = − = − = −


    (17а) 

 
We square the speed: 
 

15 
 

    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 

[4 p. 27], but differs from it by the minus sign.  
We move from the square of velocity to acceleration by differentiating with respect to 

proper time.  :  
 

 2 2 2 2 2
5 5 5 5 52 2 2

8 8 8( ) 2 ( ( ) ) ( ( ) ( )) (2 ( ) ( ))
3 3 3

G G Gd l ldl d l dl l d l dl l d
c c c
           = = = + = +   

 
Divide by d : 
 

    2 5
52

5

8 ( )2 [2 ( ) ]
3 и

dl G dl dl l l
d c d dt

   
 
= +  

 
We find the second derivative: 
 

2 2 2
5 5 5 5 5 5

5 52 2 2 2

2 ( ) ( ) 2 ( ) ( ) ( ) ( )8 8 8 8[ ] [ ] [ ( ) ] [ ( ) ]
3 3 3 32 2 2 2 2 2

l d l d d ddl G dl l G l G l Gl ll l l
d c d d c d c d c dl l l l l l

                 
     

= = + =  + = + = +

  
Where:  
 

4 54
5 5 45

54

( )( ) ( 4 4) 2 2 2 2
2 2 2 2 2

dl d l l dl l l dl ll l l l l l
d d d d ll l l l l


       
   

− −
− − −

− −
= = − = − = =  = = = −  

 
Substituting, we get: 
 

5
5 5 5 52 2 2 2 4

5

( )8 8 8 8[ ( ) ] [ ( ) 2 ( )] ( )
3 3 3 32и

ddl Gl l Gl Gl Gll
dt c d c c c ll

            


= = + = − = − =       (17с) 

 
We use the notation: : 
 

2 2

2 4 2 4 2 2 2
3 35

2

2 2 2
3 3 3

3 ( )8 8 8 16 8 32
4 43 3 4 ( ) 3 9 3 9 2
3 3

8 32 2 8 16 1
4 818 3 ( ) ( )
3 3 ( )

P e P GU P e P P e P

и H

P e P e б P e бP

GUе е

е

M M G P M M G M M Gdl Gl Gl G Gl
dt c l c l ct c cl l

M M M G M M GM GG G G
c c q c ql l l

q

          

 

     
   


  
= = =   =  =  =



 
=  =  =  = 2 3

6 P e
б

GU

MG M G
c l


 




(17d) 

 

Where:  
2 2

2
2

( ) ( ) 16
9( ) 9( )

16

GU GU

H
GU

P P
ct P

  




= =  

 
Let's continue the transformation using the formula for the 3-dimensional gravitational volume 
(11a): 
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    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 

[4 p. 27], but differs from it by the minus sign.  
We move from the square of velocity to acceleration by differentiating with respect to 

proper time.  :  
 

 2 2 2 2 2
5 5 5 5 52 2 2

8 8 8( ) 2 ( ( ) ) ( ( ) ( )) (2 ( ) ( ))
3 3 3

G G Gd l ldl d l dl l d l dl l d
c c c
           = = = + = +   

 
Divide by d : 
 

    2 5
52

5

8 ( )2 [2 ( ) ]
3 и

dl G dl dl l l
d c d dt

   
 
= +  

 
We find the second derivative: 
 

2 2 2
5 5 5 5 5 5

5 52 2 2 2

2 ( ) ( ) 2 ( ) ( ) ( ) ( )8 8 8 8[ ] [ ] [ ( ) ] [ ( ) ]
3 3 3 32 2 2 2 2 2

l d l d d ddl G dl l G l G l Gl ll l l
d c d d c d c d c dl l l l l l

                 
     

= = + =  + = + = +

  
Where:  
 

4 54
5 5 45

54

( )( ) ( 4 4) 2 2 2 2
2 2 2 2 2

dl d l l dl l l dl ll l l l l l
d d d d ll l l l l


       
   

− −
− − −

− −
= = − = − = =  = = = −  

 
Substituting, we get: 
 

5
5 5 5 52 2 2 2 4

5

( )8 8 8 8[ ( ) ] [ ( ) 2 ( )] ( )
3 3 3 32и

ddl Gl l Gl Gl Gll
dt c d c c c ll

            


= = + = − = − =       (17с) 

 
We use the notation: : 
 

2 2

2 4 2 4 2 2 2
3 35

2

2 2 2
3 3 3

3 ( )8 8 8 16 8 32
4 43 3 4 ( ) 3 9 3 9 2
3 3

8 32 2 8 16 1
4 818 3 ( ) ( )
3 3 ( )

P e P GU P e P P e P

и H

P e P e б P e бP

GUе е

е

M M G P M M G M M Gdl Gl Gl G Gl
dt c l c l ct c cl l

M M M G M M GM GG G G
c c q c ql l l

q

          

 

     
   


  
= = =   =  =  =



 
=  =  =  = 2 3

6 P e
б

GU

MG M G
c l


 




(17d) 

 

Where:  
2 2

2
2

( ) ( ) 16
9( ) 9( )

16

GU GU

H
GU

P P
ct P

  




= =  

 
Let's continue the transformation using the formula for the 3-dimensional gravitational volume 
(11a): 
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    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 

[4 p. 27], but differs from it by the minus sign.  
We move from the square of velocity to acceleration by differentiating with respect to 

proper time.  :  
 

 2 2 2 2 2
5 5 5 5 52 2 2

8 8 8( ) 2 ( ( ) ) ( ( ) ( )) (2 ( ) ( ))
3 3 3

G G Gd l ldl d l dl l d l dl l d
c c c
           = = = + = +   

 
Divide by d : 
 

    2 5
52

5

8 ( )2 [2 ( ) ]
3 и

dl G dl dl l l
d c d dt

   
 
= +  

 
We find the second derivative: 
 

2 2 2
5 5 5 5 5 5

5 52 2 2 2

2 ( ) ( ) 2 ( ) ( ) ( ) ( )8 8 8 8[ ] [ ] [ ( ) ] [ ( ) ]
3 3 3 32 2 2 2 2 2

l d l d d ddl G dl l G l G l Gl ll l l
d c d d c d c d c dl l l l l l

                 
     

= = + =  + = + = +

  
Where:  
 

4 54
5 5 45

54

( )( ) ( 4 4) 2 2 2 2
2 2 2 2 2

dl d l l dl l l dl ll l l l l l
d d d d ll l l l l


       
   

− −
− − −

− −
= = − = − = =  = = = −  

 
Substituting, we get: 
 

5
5 5 5 52 2 2 2 4

5

( )8 8 8 8[ ( ) ] [ ( ) 2 ( )] ( )
3 3 3 32и

ddl Gl l Gl Gl Gll
dt c d c c c ll

            


= = + = − = − =       (17с) 

 
We use the notation: : 
 

2 2

2 4 2 4 2 2 2
3 35

2

2 2 2
3 3 3

3 ( )8 8 8 16 8 32
4 43 3 4 ( ) 3 9 3 9 2
3 3

8 32 2 8 16 1
4 818 3 ( ) ( )
3 3 ( )

P e P GU P e P P e P

и H

P e P e б P e бP

GUе е

е

M M G P M M G M M Gdl Gl Gl G Gl
dt c l c l ct c cl l

M M M G M M GM GG G G
c c q c ql l l

q

          

 

     
   


  
= = =   =  =  =



 
=  =  =  = 2 3

6 P e
б

GU

MG M G
c l


 




(17d) 

 

Where:  
2 2

2
2

( ) ( ) 16
9( ) 9( )

16

GU GU

H
GU

P P
ct P

  




= =  

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

15 
 

    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 

[4 p. 27], but differs from it by the minus sign.  
We move from the square of velocity to acceleration by differentiating with respect to 

proper time.  :  
 

 2 2 2 2 2
5 5 5 5 52 2 2

8 8 8( ) 2 ( ( ) ) ( ( ) ( )) (2 ( ) ( ))
3 3 3

G G Gd l ldl d l dl l d l dl l d
c c c
           = = = + = +   

 
Divide by d : 
 

    2 5
52

5

8 ( )2 [2 ( ) ]
3 и

dl G dl dl l l
d c d dt

   
 
= +  

 
We find the second derivative: 
 

2 2 2
5 5 5 5 5 5

5 52 2 2 2

2 ( ) ( ) 2 ( ) ( ) ( ) ( )8 8 8 8[ ] [ ] [ ( ) ] [ ( ) ]
3 3 3 32 2 2 2 2 2

l d l d d ddl G dl l G l G l Gl ll l l
d c d d c d c d c dl l l l l l

                 
     

= = + =  + = + = +

  
Where:  
 

4 54
5 5 45

54

( )( ) ( 4 4) 2 2 2 2
2 2 2 2 2

dl d l l dl l l dl ll l l l l l
d d d d ll l l l l


       
   

− −
− − −

− −
= = − = − = =  = = = −  

 
Substituting, we get: 
 

5
5 5 5 52 2 2 2 4

5

( )8 8 8 8[ ( ) ] [ ( ) 2 ( )] ( )
3 3 3 32и

ddl Gl l Gl Gl Gll
dt c d c c c ll

            


= = + = − = − =       (17с) 

 
We use the notation: : 
 

2 2

2 4 2 4 2 2 2
3 35

2

2 2 2
3 3 3

3 ( )8 8 8 16 8 32
4 43 3 4 ( ) 3 9 3 9 2
3 3

8 32 2 8 16 1
4 818 3 ( ) ( )
3 3 ( )

P e P GU P e P P e P

и H

P e P e б P e бP

GUе е

е

M M G P M M G M M Gdl Gl Gl G Gl
dt c l c l ct c cl l

M M M G M M GM GG G G
c c q c ql l l

q

          

 

     
   


  
= = =   =  =  =



 
=  =  =  = 2 3

6 P e
б

GU

MG M G
c l


 




(17d) 

 

Where:  
2 2

2
2

( ) ( ) 16
9( ) 9( )

16

GU GU

H
GU

P P
ct P

  




= =  

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

15 
 

    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 

[4 p. 27], but differs from it by the minus sign.  
We move from the square of velocity to acceleration by differentiating with respect to 

proper time.  :  
 

 2 2 2 2 2
5 5 5 5 52 2 2

8 8 8( ) 2 ( ( ) ) ( ( ) ( )) (2 ( ) ( ))
3 3 3

G G Gd l ldl d l dl l d l dl l d
c c c
           = = = + = +   

 
Divide by d : 
 

    2 5
52

5

8 ( )2 [2 ( ) ]
3 и

dl G dl dl l l
d c d dt

   
 
= +  

 
We find the second derivative: 
 

2 2 2
5 5 5 5 5 5

5 52 2 2 2

2 ( ) ( ) 2 ( ) ( ) ( ) ( )8 8 8 8[ ] [ ] [ ( ) ] [ ( ) ]
3 3 3 32 2 2 2 2 2

l d l d d ddl G dl l G l G l Gl ll l l
d c d d c d c d c dl l l l l l

                 
     

= = + =  + = + = +

  
Where:  
 

4 54
5 5 45

54

( )( ) ( 4 4) 2 2 2 2
2 2 2 2 2

dl d l l dl l l dl ll l l l l l
d d d d ll l l l l


       
   

− −
− − −

− −
= = − = − = =  = = = −  

 
Substituting, we get: 
 

5
5 5 5 52 2 2 2 4

5

( )8 8 8 8[ ( ) ] [ ( ) 2 ( )] ( )
3 3 3 32и

ddl Gl l Gl Gl Gll
dt c d c c c ll

            


= = + = − = − =       (17с) 

 
We use the notation: : 
 

2 2

2 4 2 4 2 2 2
3 35

2

2 2 2
3 3 3

3 ( )8 8 8 16 8 32
4 43 3 4 ( ) 3 9 3 9 2
3 3

8 32 2 8 16 1
4 818 3 ( ) ( )
3 3 ( )

P e P GU P e P P e P

и H

P e P e б P e бP

GUе е

е

M M G P M M G M M Gdl Gl Gl G Gl
dt c l c l ct c cl l

M M M G M M GM GG G G
c c q c ql l l

q

          

 

     
   


  
= = =   =  =  =



 
=  =  =  = 2 3

6 P e
б

GU

MG M G
c l


 




(17d) 

 

Where:  
2 2

2
2

( ) ( ) 16
9( ) 9( )

16

GU GU

H
GU

P P
ct P

  




= =  

 
Let's continue the transformation using the formula for the 3-dimensional gravitational volume 
(11a): 
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Substituting, we get:

                                                                                                                                                                                  (17c)

We use the notation: κ:

                                                                                                                                                                                  (17d)

Where: 

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

Where:

The resulting formula yields an inverse relationship:

                      
                                                                                                                                                                                  (18a)

Let’s apply it to the formula for the 3-dimensional gravitational volume (11a), writing it as follows:

                                                                                                                                                                                  (18b)

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

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.

                                                           
                                                                                                                                                                                  (18c)

15 
 

    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 

[4 p. 27], but differs from it by the minus sign.  
We move from the square of velocity to acceleration by differentiating with respect to 

proper time.  :  
 

 2 2 2 2 2
5 5 5 5 52 2 2

8 8 8( ) 2 ( ( ) ) ( ( ) ( )) (2 ( ) ( ))
3 3 3

G G Gd l ldl d l dl l d l dl l d
c c c
           = = = + = +   

 
Divide by d : 
 

    2 5
52

5

8 ( )2 [2 ( ) ]
3 и

dl G dl dl l l
d c d dt

   
 
= +  

 
We find the second derivative: 
 

2 2 2
5 5 5 5 5 5

5 52 2 2 2

2 ( ) ( ) 2 ( ) ( ) ( ) ( )8 8 8 8[ ] [ ] [ ( ) ] [ ( ) ]
3 3 3 32 2 2 2 2 2

l d l d d ddl G dl l G l G l Gl ll l l
d c d d c d c d c dl l l l l l

                 
     

= = + =  + = + = +

  
Where:  
 

4 54
5 5 45

54

( )( ) ( 4 4) 2 2 2 2
2 2 2 2 2

dl d l l dl l l dl ll l l l l l
d d d d ll l l l l


       
   

− −
− − −

− −
= = − = − = =  = = = −  

 
Substituting, we get: 
 

5
5 5 5 52 2 2 2 4

5

( )8 8 8 8[ ( ) ] [ ( ) 2 ( )] ( )
3 3 3 32и

ddl Gl l Gl Gl Gll
dt c d c c c ll

            


= = + = − = − =       (17с) 

 
We use the notation: : 
 

2 2

2 4 2 4 2 2 2
3 35

2

2 2 2
3 3 3

3 ( )8 8 8 16 8 32
4 43 3 4 ( ) 3 9 3 9 2
3 3

8 32 2 8 16 1
4 818 3 ( ) ( )
3 3 ( )

P e P GU P e P P e P

и H

P e P e б P e бP

GUе е

е

M M G P M M G M M Gdl Gl Gl G Gl
dt c l c l ct c cl l

M M M G M M GM GG G G
c c q c ql l l

q

          

 

     
   


  
= = =   =  =  =



 
=  =  =  = 2 3

6 P e
б

GU

MG M G
c l


 




(17d) 

 

Where:  
2 2

2
2

( ) ( ) 16
9( ) 9( )

16

GU GU

H
GU

P P
ct P

  




= =  

 
Let's continue the transformation using the formula for the 3-dimensional gravitational volume 
(11a): 15 

 

    2 2 2
52 2 2 4 2

8 8 8 ( )
3 3 3

G G Gl l l
c l c l c
      = − = − =    (17b) 

 
Thus, we arrive at an equation that is similar to the Friedmann equation for a flat universe 
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Let's apply it to the formula for the 3-dimensional gravitational volume (11a), writing it as 
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Expressing acceleration from it, we arrive at an equation that describes its effect on the 
coordinates of three-dimensional time, taking into account (13): 
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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. 
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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: 
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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:
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Let’s show that the cosmological constant is included in the angular velocity formula.
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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:

                                                                                                                                                                                  (19c)

Where:                                               is the radius of curvature of a helical line;                is an absolute speed of movement; 

                                   is the radius of the cylinder.
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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: 
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The accepted value of the spatial radius l P=  corresponds to the radius of the hyperspace 
containing both time streams. Hyperspace is generally described by a polar equation (see [1]). 
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Where: сt - 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 P . 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 
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We choose the gravitational radius                    of the mass                  as the limiting radius. Then the density of the mass                  enclosed 
in a 3-dimensional vacuum sphere will be:

The resulting vacuum density value corresponds to observational data on supernovae, which is4.p.127:
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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-
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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: 
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The resulting vacuum density value corresponds to observational data on supernovae, which is 
[4.p.127]: 
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is a cosmological constant of the new vacuum. 
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Taking into account the found density, the acceleration in the new vacuum will take the form:

                                                                                                                                                                                  (20b)

Where:                                                                                                                                                                          is a cosmological 

constant of the new vacuum.

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

Where:                     is the angular velocity that occurs in a vacuum.

Then the acceleration can be written as: 
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Where:                                                                              - radius of a circle; 

                         - centrifugal velocity.

We equate it to the term containing the baryon time:

                                                                                                                                                                                  (20d)

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

The maximum lifetime of the Metagalaxy in such a vacuum is:
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A 3-dimensional volume has the form:
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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   . 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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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 t  is aligned with the proper time axis . The length of the incident 
vector measures the path traveled by the flow in seconds, multiplied by the speed of light. 

A barrier appears in its path in the form of a spatial circle of radius V , in which the 
angular velocity V 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 t , 
cannot penetrate the barrier and is reflected from it, forming a left-hand parabolic surface. 

The conclusion follows from the tangential equation of time [5], which has the form: 
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A barrier appears in its path in the form of a spatial circle of radius       , 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 time5, which has the form:

                                                                                                                                                                                   (22a)

Where:               is a direct tempo of time; θ0 - the length of the duration vector in seconds it existed before encountering the barrier.

When deriving the equation, a postulate in the form of a unit derivative was used:
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It follows from this, under zero initial conditions, that          , 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 θ0.

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

Multiplying both sides by the speed of light, we obtain the metric form of the left-reflected helical flow in time   .
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In the formula: A = cθ0 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:

                                                                                                    
                                                                                                                                                                                  (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 formula1:

                                                                                                                                                                                  (22e)

Where:            - angle of inclination of the duration vector.

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

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

In rectangular coordinates the equation will take the form:

                                                                                                                                                                                  (22f)
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It follows from this, under zero initial conditions, that t = , 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 0  . 
The right-hand side of the equation follows from integrating (22b) under the initial 
conditions 0(0)t =  (0) 0 = . Solving the equations simultaneously, we arrive at a function 
describing the left-hand parabola: 
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Multiplying both sides by the speed of light, we obtain the metric form of the left-reflected 
helical flow in time t . 
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In the formula: 0A 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: 
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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 
[1]: 
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Where:   - new time flow of duration time. 
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Where:    - new time flow of duration time.
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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   . 

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  . As a result, we find the 
velocity function in the form: 
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The formula shows that all time in length Аhas been converted into baryon time, exceeding it by 
1.12 times. 
 
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 
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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:
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We assume that the process of matter formation occurs at the gravitational radius for the baryonic mass, i.e., at         . Then we have 
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Let’s consider the formula for the constant density of baryonic matter in a sphere with a gravitational radius. In this sphere, processes 
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It includes interaction constants that determine the future structure of matter. These constants act on the baryon mass and cause fields 
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From it we find the square of the speed of light:

We substitute into the formula for the gravitational radius and take into account the ratio of the velocities
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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 . . .б х вv  (see (8b)). The velocity formula yields the relation: 
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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). 
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We introduce the designation: 
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Let us determine the numerical value of the number of domains. 
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We introduce the designation:

                                - the minimum gravitational radius of a domain filled with baryonic mass.

                                           - the maximum number of domains that fit within the gravitational radius of the baryonic mass.

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

      
                                                                                                                                                                                         

Thus, we can write

Where:

                                   - baryon mass contained in one domain.

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

Where:                          is the cosine of the double Weinberg angle for GUF.

Let us check the cosine formula:

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        and is transformed to the form:

Let us express it through the density of one domain and their number.

24 
 

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 . . .б х вv  (see (8b)). The velocity formula yields the relation: 

 

        . . .

2 6
б х в еv
с

 
  

=  

 
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
. . .

. .2 2

1 б х в
т м

б Н

s с vР
t l P ct


−  =  =        

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

22
2 . . .

. .

б х в

т м Н

vPс
Р ct

=  

 
We substitute into the formula for the gravitational radius and take into account the ratio of the 
velocities

. . .
3

. . . . . . . .
2 2 32 2 2 32 2 2
. . . . . . . . . . . . . . .

. . . . . .
3

. . . . . .
2 2 3 2

. . .

( ) ( )

4 ( ) 4

б х в
б

б б б б х в б х в т м Н
б б

б х в б х в б х в б х в б х в

т м Н т м Н т м Н

б х в GU Н б х в
б б

б х в

vM GM G M G M v v Р ct сGсP G M
v v v vc с с с P vP P P

Р ct Р ct с Р ct с
v Р ct с v РG GM M
с с P v с с



  

  

= = = = =  =


=  = 
3 3

. . .
2 3 2 3

. . . . . .

( ) ( )
( ) 4 ( )
GU Н б х в GU Н

б
б х в б х в

ct с v ctG сM
P v с с P v
 

= 

    (25b) 

 
We introduce the designation: 
 

min . . .
24

б х в
d б

v GP M
с c

= - the minimum gravitational radius of a domain filled with baryonic mass. 

 
3

max
3

. . .( )
GU Н

d
б х в

ct сn
P v


= -  - the maximum number of domains that fit within the gravitational 

radius of the baryonic mass. 
 
Let us determine the numerical value of the number of domains. 
 

24 
 

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 
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It includes interaction constants that determine the future structure of matter. These constants act 
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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 0á and is transformed to the form: 
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Let's move on to the density of one domain. To do this, we multiply the total density by max 2( )dn : 
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Let’s move on to the density of one domain. To do this, we multiply the total density by            :

We will consider further formulas relative to the unit domain. Then the acceleration formula (25b) will take the form:

Let us express it through the cosmological constant that arises in one domain.
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Here the radius of the domain is taken as min
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We find the maximum radiation time иmaxt in years: 
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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 [8], which have the form: 
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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 
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The maximum emission time found indicates the appearance of domains in which recombination 
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We fi nd the radiation time.

We fi nd the maximum radiation time          in years:

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 data8, which have the form:

                                                                 at temperature 

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 fl ows. This can serve as a guideline for the continued development of theoretical science. The 
author presents only the fi nal 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 diff erent 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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