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ABSTRACT

Hubble vacuum is briefly described.

This paper presents a new approach to the expansion of the Metagalaxy, based on the interaction of all matter with the mass of the Hubble vacuum. The calculations
are based on a formula that explains the mechanism of gravity using a net force arising in 5-dimensional space. The calculations utilize quantities obtained by the

author in his individual research related to the theory of 3-dimensional time. The moment when the newly formed matter and antimatter began to interact with the

Further calculations using this formula allowed us to determine the key parameters of the Hubble vacuum within which the Metagalaxy began to expand.
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Introduction

This article examines a seemingly unusual topic. It concerns the
interaction of matter with the vacuum that surrounds it. It would
seem difficult to interact with a void that contains nothing. Since,
according to the definition of classical materialists, matter is an
objective reality independent of consciousness and perceived by
humans through their senses, a vacuum environment is not matter
by this definition.

But science still uses this concept. Cosmology views the Einstein-
Gliner vacuum as a medium with negative pressure. Quantum
physics considers the vacuum a medium that generates virtual
particles. The Casimir effect serves as evidence of their existence.
Etherodynamics seeks to fill the vacuum with a special continuous
substance, based on which, using the equations of hydrodynamics,
one can examine vortex formations comparable in properties
to elementary particles, as well as analyze the already known
formulas of electromagnetism.

In short, a vacuum in science is a “workhorse” that is exploited
in explaining various kinds of phenomena.

The author also uses the concept of vacuum, but through his
own approach to this medium. In his opinion, there can be many
vacuums. Their main property is the constant density inherent in
each vacuum, and the associated cosmological constant.

The presence of this constant indicates the appearance of angular
velocity in the vacuum and the associated helical motion. The
inclination angle of the constant radius of curvature of the helical
line is determined by the square of the sine of this angle, related

to a constant corresponding to some field. These are fundamental
concepts for every vacuum.

This article will examine the interaction of the mass of all baryonic
matter in the Universe with the mass of the Hubble vacuum in
which it resides. By the Hubble vacuum we mean a 2-dimensional
sphere with a gravitational radius ¢z, =c/H expressed in terms
of the Hubble constant H. Vacuum mass is distributed over the
surface of a sphere. Unlike the gravitational radius r, =2MG /¢* used
in black hole theory, the Hubble vacuum gravitational radius uses
the formula:

M,G
ct, = f;

(1

Where My - Hubble vacuum mass; G - Newton's constant of
gravitation; ¢ - speed of light.

The scenario of the specified interaction is related to the beginning
of the simultaneous formation of baryonic and antibaryonic matter,
the masses of which are equal to each other. The masses formed in
a chronal tunnel with a radius equal to twice the classical radius
of an electron 2r,. They can be represented as material points that
arose spatially at a distance 7, from one another.

The force of interaction between them became equal

M,-M,,G
F=——= ()

e

The antibaryon mass immediately goes into the time direction s, in
the form of a gravitational radius, and the formula takes the form:
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M cZ A MaﬁG
o c? M, M.’
F= . (2b)
re l’; 0
B
Where P, =M, .G /¢’ gravitational radius from antibaryon
mass;

2 e .. .
s, =1, / P, ;-initial proper transition time.

After the transition, the baryon mass immediately began to
interact with the Hubble vacuum mass filling the chronal tunnel
and included in the square of the speed of light:

M, G
2=

ct,

Substituting ¢? into the force formula, we obtain:

P My M, M,G_M, M,G_M, M,G
2 2 2
r roocty, cty 2 I (2¢)
Lo P L

cty

Where 12 = —r =ct,s, isthe square of the spatial distance
a.o

between masses.

To find the size [y, one must know the lengths of the gravitational
radii. These radii were obtained by the author based on previous
studies [2], [3] and are equal to

c 3Paw

“H a4z

t, =4,24552662 - 10" cex =13,4535498-10° years - Hubble time.

cty, = Pa, o, =1,272776861-10% cm

H= 1 = L =72,64636584

= ) - Hubble constant
t, 4,24552662-10 c-Mnxk

B1.6:P6:PaGU/18

Where; a,, =1/47" is the grand unification field constant;
a,, =3/ 4z is the Hubble vacuum field constant; P = ¢ o’ is

the graviton wavelength; «, =1/137,036 is the fine structure

constant; n, = m / m, the number of electron masses in the

Planck mass. With their help we find the distance between masses.
ly=2,072964897 7, .

The resulting distance exceeded the tunnel radius 2r, by a small
amount.

But it was enough to disrupt the balance of forces stabilizing this
tunnel. It began to rapidly expand exponentially at superluminal
speeds in the proper time of space y . Following this, the Hubble
radius also began to expand at the speed of light. As this expansion

occurred, energy levels began to emerge in the antigravity
3-dimensional sphere. The mechanism of their formation is
discussed in the next section. The expansion of the spatial sphere
created by the baryonic mass reached these levels.

Energy levels in the Hubble vacuum

In the author's work [1], a formula was derived that describes
gravity in 3-dimensional space using the resulting force arising
in a 5-dimensional sphere.

In another work [2], the same force formula was derived using
the velocity formula arising in 5-dimensional space.

It has the form:

1)-r
G5
27l

Al M MG MM,,G
H dt.z P 12

6

(3a)

Describes the interaction of the baryon mass with the positive
Hubble vacuum mass in 3-dimensional space at the current spatial
distance between them equal to /. The second part of the formula
describes the same force from the perspective of an observer
located in 5-dimensional space.

In the same work, a formula for the force was obtained, which
is a complex projection of the first force and has a Hubble mass
smaller than in the first:

Lsin’ oy Fy oo 1 sin’ g

F =F sin*a
ey o P cér P

2= 2 Fou?
9F sin’ ay = 67

il
3

_ MM, sin a,G (l3 -1}

I 2l ’l

;) (3b)

Where: sin® o - constant value of the sine associated with the
field constant that reduces the value of the Hubble mass found at
the first vacuum level.

The division of the gravitational radius into levels is already laid
down at the very beginning of the transition of the Hubble mass
to the distance, the square of which was obtained in the form of
a formula for /; , which should be written as a ratio

Iy e, M
b My _ 2T 616559378 = n,
. PR, M 2\/_
Where: ny; - the number of energy levels located within the Hubble
gravitational radius.

(4a)

As we can see, their number is close to seven. This can be viewed
as the distance between energy levels with thickness. The thickness
d of one energy level can be determined by the formula:

5= —7’6165579378_7 =0,088079911
From (4a) it follows that the antibaryon mass moved from the
time coordinate Sy to the spatial coordinate /; and became the
cause of the appearance of energy levels.

(4b)
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Let us show that these energy levels are related to the
electromagnetic constant. The coupling formula obtained above
contains the constant ., . It follows from the representation of the
radius 7, = ¢,a,n, . From the formula /; obtained above it follows”

M M, a’
L= (n,f,) =
Ma.6 Mu.6

M
H :aCZ(nEEO)Z

r. 4
0 e ]\40'6 ( C)

Let's transform the formula to the following form:
2 . (nefo )2
2
ly

Moving on to gravitational radii, we obtain:

Ma,6 :MHae

(n,t,)°
=ct az.e—
H™e 102

P

a.b

(4d)

We substitute into the number of levels:

cty 1}

. (0 al(nl,)
Hae : 2
ZO

The formula shows the number of levels for the first orbit of the
hydrogen atom.

2
. (nEEO) _ 1 _ re _ riam
H 2 -2 2
ZO ae reae re

Where: s, = r—“z -the radius of the first orbit in a hydrogen atom.
[24

From the obtained dependence follows the connection of the first
orbit with all energy levels in the Hubble vacuum.

_("’efo)2 —r cty .(nefo)z
2

T
- renH e Z l 2
a.6 0

' =
lam 2
a, 0

The formula establishes the relationship between an atom and the
Hubble vacuum. It also defines the constant ¢ ? in terms of the
vacuum's energy levels.

ey _(”eio)z WK lis 102 2

2 =a,
cty (nty)

e

a’ Ps |

e

The formula implies a relationship.

ctya’ 1? 1’
= 7 : 7 2% =3 ezanae (4e)
P, (nty) (nty))a 7,

Thus, we have arrived at a ratio between the first gravitational
radius ct, &, of the vacuum level and the radius of the antibaryon
mass. As we can see, this ratio is much less than unity.

This means that the radius of the antibaryon mass is affected
by some field that arose within the vacuum level. We will show
that this field is a weak interaction field. The field constant is
determined by the formula:

2
a =0;@ —~1,065027076 10~

cn

In 5-dimensional space, the weak field increases by 5 times and
becomes equal to:

_ _ 2
s, = Sam =q,

(4)

Then the resulting relation can be written in the form.

H e

= nH aim

U

Taking into account the found constant, the square of the sine in
the force formula (3b) is equal to

sin’ a, = o, =a’
Expansion of the Metagalaxy inside the Hubble vacuum
Based on the discussed theory of energy levels in the Hubble
vacuum, we will consider the expansion of the Metagalaxy,
which has a variable radius related to the baryonic mass, from
the perspective of an observer located in 5-dimensional space. For
the calculation, we will use the force formula (3b). We will use
the Hubble gravitational radius as the radius of the core. Since
the radius of the core is greater than the radius, the gravitational
force changes sign and becomes an antigravitational force. The
formula for this force takes the form:

MM,a’G 1°~I' M, -M,a’G
f= I '2;r1,f): r s

(5a)

As we can see, the antigravity force in 5-dimensional space is
equal to the antigravity force in 3-dimensional space.

To solve the resulting equation, we write the formula for the
gravitational radius of the core through the Hubble vacuum mass

M, e at the first energy level, taking into account that the

limiting gravitational speed for it will be the speed v, =ca,.

B M,a’G _ M, oG MG

2

g v cal ER “lu (5b)

e

Then the resulting equation can be transformed for 5-dimensional
space as follows:

_MM,alG 1},3—13)=M6c2-ajl .i”'(lj—ls)zMﬁcz-af.i”.(lj—ls):
. el 2zl dop T3 2}l A s 30 o,
3 3
:M,,cz a ( 1 ):Mﬁcz-af ( v M v ):p,,(?zvv (1_2)
gzrl" 7 2 M"'fG ?ﬂl" 27r4 - A 7 @G girl3 Lp},cgc %cz !
-1y A -

M, ..
pre’ =—*—-Hubble vacuum energy density in the volume of
— 7l
37

the gravitational ball.

Mﬁc2 -~ 2
Hubble's cosmological vacuum constant; % " T

— T

3

4rp, G

A, =
v
CZ
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the current energy density of baryonic matter located at the center
of a ball of radius /.

From the resulting equation we find HaxomuM A,¢* /2

Ae _pcw (k—) 6(a)

Since /<!, , the constant is positive.
The resulting expression includes the magnitude of the resulting
force. This force is balanced by the antigravitational force F, ,,

in three-dimensional space.

Substituting it into 6(a), we get:

2 2.2 3 2.2 3 2.2 3
A _piey; (1_1_3): P, ,(1_1_3):%.(1_1_3)
> B MeMG o L4 MoMeG o E

Mo Myt 2 Mo M u
[ 3 [
2 3 2 3
e b e
4 ZM G lﬂ ﬂﬂ'l‘laz l}Z (6b)
3 c 3 a7e

The resulting formula connects the cosmological constant with
the radius of the space of the expanding Metagalaxy.

We bring the formula to the form:

2 2
LW .1

3 21l 1o _211“(_

(6¢c)

Let's transform the left side to the square of the angular velocity:

12147sz247rMG21202 )
A c =-—- 4 c’ = =Zcr=—=Q
373 34132 A N (%))
3
c c c 1
Where: QQ, =— = = — =— = H is the angular velocit
Y MG oo, oty & Y
2
C

of rotation of the Hubble vacuum, equal to the Hubble constant.

The spatial boundary of the vacuum is limited by the radius of the
helical cylinder, which has a size of R, = ¢-ct, Then the
equation for the equality of accelerations in the helical line takes
the form:

2 2 2 2

. o __¢ _< _c<
)= 7 T ey T o)
pety 4

Where: p,, = % is the radius of curvature of the helical line;

¢ - absolute speed of motion along a helical line;
$=9/1287a, =0,976264433- constant ¢ -field.

The square of the sine of the angle of inclination of the radius of
curvature is equal to the square of the constant of the ¢ - field.

sin® y =R /p,=¢-ct,/(ct, /@) =4
Thus, the expansion of the Metagalaxy occurs inside a helical line
directed along the axis of its own time duration.

Taking into account the found formula for angular velocity, we
transform (6¢) to the form:

2.2 3 2 2
cal, roc al

(-2 = el
T P oy a0

611 l:l
" onl -

1

1 v I3
“AC =0 = — (-
3 ! 2;z4zajlx( L

)=

13)

Where: 1, =a’ct, =1,
level:

gravitational radius of the first energy

ol =1 - variable radius of 3-dimensional space.

From the obtained formula we move on to the equation of equality
of accelerations

(1 *) QHx] (- *) /1'(1 7
s I

al

7

Q=0

N“_\‘

> (7a)

Where: @2, = ?ZV - the value of the square of the angular velocity
T
for the first vacuum energy level.

If we do not introduce a new angular velocity, we obtain the right-
hand side in the form:

A lal Poodad -1 A oot -1
Qz L (773)_2;“_ 71 _ca (»1 )= e (;‘13 )=
L L 2 L, 2z Lol 2m Ly
4 4 4 -
s pr )t Ameow)
= () =cal ki = >fc2a:-<3 )
1, 2n Ly 2z i L §7Z'2]4

3 3

Where: gﬂl:f =¥,,- ball vacuum volume for the first vacuum level:

gnF =1,,- spherical volume of the expanding Metagalaxy to

the first energy level.
8

— 2}

37 i = Ssar surface of a 5-dimensional sphere with the

radius of the first vacuum level.

Thus, the formula for the equality of accelerations describes
a single process of expansion of the Metagalaxy's radius in a
5-dimensional sphere. To move from this formula to accelerations
arising in 3-dimensional space, it is necessary to equate (7a) to
the second derivative, taken with a minus sign for the forward
flow of time:

Lk
)

vdv
d_Z (8a)

With this approach, we have a system of two differential equations:

Qh=0;

l &

vdv
2z a 13

V
— (8b d Ol =-— (8
ar > (8b) an il (8¢)
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Let us reduce them to specific energies by finding in each of them
half the square of the velocity.

We solve equation (8b) by separating the variables:

2 & a’l
v =0} TRV B ¥ dl =% T
vdv=0 57 13) 172 13) T 13)
Vv A
=Y qobg
271, ( l,j) :

We integrate under the initial conditions: v(0)=v, and 1(0)=1,:

M v b Zzz _
—Jvdvzﬁ~(jd4—ji—3dll)

Iy Iy “al

We get
viov v IN v
72 e - 413 41‘)] 2 [(47_473) G=h) (92)

We assume that the initial conditions in both parts cancel each
other out. As a result, we obtain two equations. The first is related
to the initial velocity and has the form:

vZ Z vZaZ 14 2 ( l:

2
Y Lo _ 4 (Lo )=t
( h)= 27rlﬂaz(4lﬂf ») 27l 4L}

L) =

2 27zl 413 4l4

The second equation describes the square of the velocity in general

(9¢)

2 2 T4
vovial

2 o 47_*)

nl

From equation (9b) with a known value of velocity, the value
is found, which is the initial value for the second differential
equation (8c) with /(0)=/,.and v(0)=0.

We integrate equation (8c):

Jv. vdv = —Qi]jdz

0 Iy

We get:
Vo, o o dal o vl D=1
5= == 212(12 1)—7(15—15): (°l-f‘) (10)

The squares of the velocities (9¢) and (10) found are specific
energies equal to each other.
Equating them, we obtain the equation for the equality of specific
energies:
74 92 12 _ 12
PR RO i ey

Let's transform it into an equation to the 4th degree:

) (la)

PP T P
1} 12) 41} 1 ”l},f( )

_
_(42? l—) (

al

2
lﬂl

We introduce the designation: x =

Then we obtain an equation in the form:

T4 T - 2 4
0 =ll—4—l—1+7r117—71(10
4, 1 I

Al

_ X 2 2
—)=——X—7X; +7X

lfl 1 (11c)

We express it through x :

0=x"+47zx’ —4x—4nx; (11d)

As we can see, the solution of the equation depends on the initial

.. } I}
condition x, =--=-—>
L, cty

al

- To find it, we solve equation (9b),

composed of the initial conditions. We take the initial velocity

v, =0

(12a)

. o
We introduce the designation: —- = x,

al

. We obtain an equation

of the 4th degree:
L x5 4x,—x;
= —_ =X, ——=—
L4l " 4 4 (12b)
We express it through x
X3 —4x, =0 (12¢)

The graphical solution of the equation gives two roots:

/
X, =0="" and x,=15874="2
lﬂl al

For the initial value, we select the first root x;= 0 and substitute
it into equation (11d):

0=x"+4rx" —4x—4rnx; =x* +47x° —4x  (13a)
The graphical solution gives two roots:

/
X, =0 u x, :0,3158:f
H

We'll assign the first zero root to the origin of the first vacuum
level.
The second root describes the "jump" from the first vacuum radius

to the size /, = 0,3158ct,,

This size is the initial condition for the second "jump". We
determine the roots of the equation for x).

0=x"+47x* —dx—4rx; = x* +4xx* —4x—47(0,3158)°
(13b)

Xy = —0,19432  x,, =0,50538
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The root x, is the initial condition for the third "leap":
0=x+47x’ —4x—4rzx; =x" +47x’ —4x —47(0,50538)" (13c¢)

Xps =—0,3693 x,, =0,67334

The root x4 is the initial condition for the fourth "leap":

0=x"+47x> —4x—4rx; = x* +4xx* —4x—47(0,67334)°
(13d)

X, =—0,52825 X5 =0,82401

The root xg is the initial condition for the fifth "leap":

0=x"+4zx" —dx—dzx; =x* +47x" —4x - 47(0,82401)

Xoo =—0,67045 L =x,=0,957540 #* =(0,976264433)* =0,953092243
ct

In this case, the radius of the Metagalaxy reaches a values =gz,
that becomes slightly less than the radius of the helical line cylinder
(61), equal to R, = gct,, .

If the found value x; is substituted into the equation as an initial
condition, then the “sixth” jump can be obtained:

0=x"+47x* —4x—drx; =x* +47x" —4dx —471(0,95754)*

(131)

5, ==0,79501 =, =1,073730 L =1,074725607
t ¢

H

However, this jump already exceeds the value cty; . This means that
the expansion of the Metagalaxy in the Hubble vacuum ceases.
Since /> 1, , the Metagalaxy absorbs the Hubble vacuum, and
gravity arises within it. On the other hand, the expansion of the
Metagalaxy does not cease. This can be explained by the fact that
its surface is already transitioning to a different type of vacuum,
different from the Hubble vacuum. This is the vacuum of dark
energy. But that's another story. Proving it is beyond the scope
of this article.

In the initial description of the Hubble vacuum model in Section
2, it was established that this vacuum must contain seven energy
levels. The presented calculation of vacuum jumps involves
precisely seven energy levels. The first energy level corresponds
to a radius of ¢t,,&. The seventh, upper energy level corresponds
to a radius of cty. Between them, there are six "jumps," meaning
there are five more levels, the radius of each of which is determined
by the quantities found.

Thus, the above-described model of the expansion of the Universe

within the Hubble vacuum is fully confirmed by the presented
calculations. The calculation scheme is shown in Fig. 1

X':”i =7
P a
7/
o LA
L
!
| _(7
C &
¥ T
|
Figure 1: Diagram of the expansion of the Metagalaxy in the
Hubble vacuum

Conclusion

In closing, I'd like to add the following. The presented method
for calculating the expansion of the Metagalaxy describes only its
initial stage. Further investigation of the resulting equations leads
to the establishment of a connection between the Hubble vacuum
and the hydrogen atoms created during expansion. Furthermore, a
calculation related to the dark energy vacuum can be performed.
The Metagalaxy transitions into this vacuum after the Hubble
vacuum. If this proposed topic is of interest to readers, the author
will be happy to write a continuation of the article.
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