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Abstract 
A large number of scientific works, from ancient times to the present, have 
been dedicated to the search for “bricks” that make up the foundations of the 
material world. Justification of quantum of space parameters of the Universe 
is a complicated scientific problem, as its reliable information is unknown. 
Therefore, errors may appear in it, which must be corrected in a timely man-
ner. In the latest works from this sphere, the quanta of the space of the Un-
iverse are replaced by hexahedral prisms instead of balls, which solves the 
problem of their dense packing. However, the mistake was the deformation of 
these prisms. The purpose of this work is to eliminate this deficiency. Its 
scientific novelty is the substantiation of the specified of refined parameters 
of the quantum of the space of the Universe on the basis of strict scientific 
provisions and the physical laws of nature. The solution to this problem is an 
urgent and important scientific and applied task, since it develops knowledge 
about the quantum foundations of the material world and the Universe as a 
whole. Research methods which used in this work: The performed work is 
based on the methods of deduction and induction in the research of the ma-
terial world based on the application of the well-known reliable laws of phys-
ics and the general principles of the development of the theory of knowledge. 
Other research methods are still unknown, since the work performed is asso-
ciated with new scientific discoveries, the search for which is difficult to for-
malize by known technique methods. Results and their discussion: The 
work is based on the hypothesis that was put forward that at the quan-
tum-mechanical level of the material world, a longitudinal quantum shift by 
the wavelength λG and a transverse quantum shift by λG of the quantum of the 
Universe space is carried out in the time interval TG, which can be found on 
the basis of the Heisenberg uncertainty principle. The parameters obtained 
made it possible to clarify the length and shape of quanta of the space of the 
Universe, as well as the conditions for its rotation. It was also taken into ac-
count that the hexagonal prism of the circular quantum of the space of the 
Universe is composed of 6 trihedral prisms of elementary quanta of space. So 
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she can be formed by 3 elements of real quark with a common top in the cen-
ter of the prism, with the formation of 3 elements of virtual quark between 
them. In this case, a transverse shift by λG and a rotation of quarks by an an-
gle of 2π/6 radians is performed without energy loss, only due to transforma-
tions of their real and virtual states. The totality of all the above transforma-
tions of quanta of the space of the Universe does not contradict previously 
known physical laws and regularities, which serves as the basis for confirming 
the scientific hypothesis put forward. 
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Quantum of Space of the Universe, Subject to Its Formation and Functioning 

 

1. Introduction 

There is a “catch phrase”—the one who does nothing is not mistaken. It is im-
portant to see mistakes and correct them in time. There are especially many 
mistakes in quantum physics, where many of the starting positions are based on 
axioms and postulates. 

One of such extreme spheres of the unknown is the problem of determining 
the quantum of the space of the Universe. A large number of scientific works, 
from ancient times to the present, have been dedicated to the search for “bricks” 
that make up the foundations of the material world. Currently, the most com-
plete in this area are works [1] [2] [3] [4] in which the shape and parameters of 
the quantum of space were determined on the basis of strict scientific provisions 
and physical laws. Before that, there were only hypothetical works, for example 
in [5], which the shape of the quantum of space was not determined and it 
boiled down to abstract reasoning without specific values of the sought parame-
ters. Approximate numerical parameters are proposed only for time quanta, as a 
value of 10−33 s [6]. 

In [1] on the base framework of general principles solution of scientif-
ic-technical problems [7], two original subproblems were of the outlined and 
resolved: A—definition of form the quantum of space; B—definition of parame-
ters the quantum of space.  

Traditional concept about of form quanta of space in the shape of balls, that 
has a minimum diameter Dmin, is unacceptable, as they should be tightly packed, 
and balls leave empty space in between. A small ball with diameter d, which is 
lesser than diameter Dmin can be inscribed into this space. This condition con-
tradicts the principle of quantum minimalist reaching. In a piece of work per-
formed earlier [8] which is little known, provision has been made to the conclu-
sion that the tight packing of not compressible and indivisible quantum particles 
is contributed by the elementary scheme, shown in (Figure 1). This structure 
makes in the shape of regular trihedral prisms of elementary quanta of space, 
and 6 of them—make up the circular quantum of the space of the Universe. 
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Figure 1. The quantum of space in the universe, general idea [1]. 

 
Parameters λG are also difficult to be defined as the quantum of space should 

be the minimal possible value in the Universe, and its limits. These limits and 
the possibility of these limits existence themselves have not been well grounded. 
It is explained by suggested by philosophers a hypothesis in the 20th century [9] 
about the infinite reduction opportunities of material world objects in the 
frameworks of inexhaustibility of structure electron [1]. The length λG is related 
to the wavelength of the gravitational field, the magnitude of which was deter-
mined in [10] [11] [12]. The connection of the quantum parameters found with 
the gravitational field gives them a rigorous physical meaning and makes the so-
lution of the problem of their numerical determination rigorous, since depen-
dencies [10] [11] [12] are based on 3rd fundamental physical constants [13]: 
­ Speed of light in vacuum c: 

( )90.299792458 10 m sc = × ,                   (1) 

­ Plank’s constant h: 

( ) ( )34 34 26.626070040 10 J s 6.626070040 10 kg m s ,h − −= × ⋅ = × ⋅     (2) 

­ Gravitational constant G: 

( ) ( )11 3 26.67408 31 10 m kg s .G −= × ⋅                (3) 

1) Strict definition of the gravitational field waves frequency νG → 7.4 × 1042 
Hz (its constant Nastasenko). 

( )
( ) ( )

( )

595

11 3 2 34 2

42 1

0.299792458 10 m s

6.67408 10 m kg s 6.626070040 10 kg m s

7.39994 10 s .

G
c
Gh

ν
− −

−

 × = =
× ⋅ ⋅ × ⋅

= ×

 (4) 

Since the constant νG is obtained on the basis of the fundamental physical 
constants c, G, h by of strict physical dependence (4), the negation of νG is 
equivalent to the negation of the constants c, G, h. On their basis, M. Planck de-
termined the time metric in seconds [14], which is recognized an abstract quan-
tity, and the frequency νG is the real quantity, which is the opposite of the time 
metric. To find, it’s necessary to change the vector of thinking, which M. Planck 
did not do and among the parameters he found there is no value 7.4 × 1042 Hz. 
Since this constant was not previously known and was obtained on the basis of 
strict physical law (4), therefore she has a level of scientific discovery [15], to 
which the author has the right to give his name [15]. 
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2) On the grounds of the found frequency (1) and known earlier wave laws 
[14], a wavelength of gravitational field λG can be defined (2): 

( )
( ) ( )

9
35

42 1

0.299792458 10 m s
4.051249 432 10 m .

7.4 10 sG
G

cλ
ν

−
−

×
= = = ×

×
     (5) 

It should be taken into account that not a single modern quantum theory, 
which is built on tensor equations and other types of abstract mathematical de-
pendencies, allows one to determine either the specific form or the real parame-
ters of quanta of the space of the Universe, and especially—his numerical para-
meters. 

In [2] it is shown that the prismatic shape of the quanta of space also does not 
meet the criteria of minimalism. Therefore, in [2] it is proposed to replace the 
square at the end of the prism with a regular triangle, which reduces the quan-
tum of the Universe space to a complex figure, which is shown in Figure 2.  

The conditions of rotation between themselves and rotation of space quanta 
are also considered [2]. 

It was shown in [3] that there is no stable limiting separating planes in ele-
mentary and circular quanta of space, since dislocation along them is impossible, 
and the edges, along which motion is possible within the framework of the Hei-
senberg uncertainty principle [14]. He has blurry configurations (spots) inter-
penetrating together (Figure 3) [3]. 
 

 

Figure 2. New image of a quantum of space of the Universe and scheme of its formation: 
(а) elementary quantum; (b) antipode; (c) deformation of a lateral square of elementary 
quantum in a rhombus; (d) new circular quantum [2]. 
 

 

Figure 3. Packing of the quantum’s space of the rotated with each other in the zones of 
their mutual penetration [3]. 
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The form and parameters of the quanta of the space of the Universe and pho-
ton (Figure 4) are substantiated on the basis of revealing the connection be-
tween the quantum of the space and its other objects of the quantum level. In 
this case, the quantum of the space is motionless, and photon makes a transla-
tional motion with rotation [3].  

In this case, a complete rotation 2π (rad) is carried out in 12 clock cycles of 
the linear motion of the photon. 

Also in [3], hard edges of the quanta of space were replaced by fuzzy connec-
tions with the concentration of these structures in the nodes at the vertices 
(Figure 5). 

In [4], the problem of quantizing not only space, but also time, which were 
strictly related to the wave and energy parameters of the gravitational field [10] 
[11] [12], is considered. 
 

      
(a)               (b) 

Figure 4. The form and parameters of the motionless quantum’s of the space of the Un-
iverse (a) and translational motion with rotation photon (b) [3]. 
 

 

Figure 5. Formation of ribs of elementary quantum (a), antipode (b), paired quantum – 
dipole (c) and circular quantum (d) by fuzzy connections. 

https://doi.org/10.4236/jamp.2021.94040


V. Nastasenko 
 

 

DOI: 10.4236/jamp.2021.94040 570 Journal of Applied Mathematics and Physics 
 

Each of these works contributed to the solution of the problem of quantiza-
tion the space of the Universe; therefore, without completing the previous work, 
the next step would be impossible. The completeness of the solution to the 
problem increased from work to work and reached its maximum in [4]. 

However, works [2] and [3] cannot be considered final, since its further anal-
ysis made it possible to single out its main contradiction: the speed of the for-
ward motion of the photon became less than the speed of light c. Correcting this 
error is the main goal of the work being done. Its scientific novelty is the subs-
tantiation of the specified of refined parameters of the quantum of the space of 
the Universe on the basis of strict scientific provisions and the physical laws of 
nature. 

The solution to this problem is an urgent and important scientific and applied 
task, since it develops knowledge about the quantum foundations of the material 
world and the Universe as a whole. 

2. Working Methods 

The performed work is based on the methods of deduction and induction in the 
research of the material world based on the application of the well-known relia-
ble laws of physics and the general principles of the development of the theory of 
knowledge that follows from it and are rigorously confirmed by previously 
known reliable laws of physics. Other of theoretical research methods are still 
unknown, since the work performed is associated with new scientific discoveries, 
the search for which is difficult to formalize by traditional methods of conduct-
ing scientific research. 

3. Results and Their Discussion 

To solve the problem posed in this work, the starting points are: 
1) General principles of structuring the levels of the material world [16]; 
2) The consistency of the process of searching for new scientific solutions on 

base to the already known laws of nature [17]; 
3) The consistency of the development of scientific knowledge from simple 

constituent elements to more complex system [16]; 
4) The principle of minimalistic of changes in phenomena and actions at the 

quantum level, which is confirmed by the Pauli principle [14]. 
Analysis of the longitudinal and transverse structure of quanta of the space of 

the Universe based on the principles of work [2] showed that they were per-
formed with axial compression of a quantum (Figure 2) and a blurred shape of 
its edges with mutual penetration of edges (Figure 3). However, the general 
principles of construction and their similarity with a photon, which is shown in 
Figure 4(a) and Figure 4(b), allows us to conclude that the total speed of trans-
lational motion of photons (Figure 4(b)) decreases compared to the initial speed 
of light c, which contradicts their real movement. Therefore, the general prin-
ciples of construction and the similarity of the systems shown in Figure 4(a) and 
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Figure 4(b) allow us to conclude that the parameters of the quantum of the 
space of the Universe should not have the compression shown in Figure 2. 

The representation of a quantum of space by nodes (Figure 5) is also errone-
ous, since it does not correspond to the general principles of quantization (Figure 
1).  

Thus, in [2] and [3], when developing the schemes shown in Figures 2-5, 
there was inertia of thinking and the transfer of characteristics of the level of in-
teraction of elementary particles and atoms to the quantum-mechanical level of 
material world. 

To correct this drawback, a hypothesis was put forward that at the quan-
tum-mechanical level of the material world, a longitudinal quantum shift by the 
wavelength λG and a transverse quantum shift by λG of the quantum of the Un-
iverse space is carried out in the time interval TG: 

( )421 0. 135 10 sG GT ν −= = ×                    (6) 

where νG—the oscillation frequency of the gravitational field waves (3). 
The value of TG can be found on the basis of the Heisenberg uncertainty prin-

ciple from dependence (9) [14]: 

x h mυ∆ ∆ > ,                         (7) 

where Δx—the uncertainty of the spatial coordinate of the microparticle; 
Δυ—the uncertainty of the velocity of the microparticle; 
m—the mass of a microparticle; 
h—Planck’s constant (2). 
In this case, the six-sided base of the quantum of space is associated with the 

event horizon, and over the time period TG, the longitudinal shift of this base 
transfers it to a new event horizon with a transverse turn by 2π/6 radian for each 
step of longitudinal shift. In the interval of this time TG, the quantum of the 
space of the Universe has an indefinite (unmanifest) state. In this case, the 
spherical quantum layer becomes a single layer in which you can stay every-
where and nowhere, and its energy is uniform and can manifest itself in full at 
any place in the sphere. 

It should be noted that quantum physics is mainly based on hypotheses, 
axioms and postulates, therefore, the hypothesis of the jump and rotation of the 
quantum of space during the Heisenberg uncertainty period is admissible and it 
is required to justify it. 

Since the spherical layer of these quanta is formed by a spherical wave of the 
gravitational field with a radial wavelength in the layer λG = c/νG, therefore, in 
the framework of the equality of Plank’s energy law EG = hνG and Einstein’s law 
EG = mGc2, its energy mass mG can be determined from the dependence (8): 

( ) ( )
( )

( )

34 2 42 1

2 2 29

8

6.626070040 10 kg m s 7.4 10 s

0.299792458 10 m s

5.455647929 10 kg .

G G
G

E h
m

c c
ν

− −

−

× ⋅ × ×
= = =

 × 
= ×

   (8) 
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Transforming dependence (7) taking into account dependence (8), we obtain 
a new expression for the Heisenberg uncertainty law (9): 

2
Gx cυ ν∆ ∆ > ,                        (9) 

Taking into account that within the framework of the unity of the gravitation-
al and electromagnetic fields, proved in [18] [19] [20], the speed υ of motion of 
the waves of the gravitational field will be the value Δυ = c, therefore the uncer-
tainty (9) is transformed into (10): 

( )
( ) ( )

9
35

42 1

0.299792458 10 m s
4.051249 432 10 m .

7.4 10 sG

cx
ν

−
−

×
∆ = = = ×

×
    (10) 

The quantity (10) is the exact value of the length of the quanta of space (5), 
which on a strict basis confirms the ratio of the event horizons for its upper and 
lower sides. Therefore, in the original Figure 2 and Figure 4, the central clots 
should be excluded, and the height of the quanta of the space of the Universe 
should be increased to the value (5). In this case, there are no angular move-
ments: there are only 2 simultaneous steps forward and movements to the side. 
The number of steps before the full rotation of the quantum of space decreases 
from 12 to 6, so their new appearance is shown in Figure 6. 

In further analysis, it was taken into account that the hexagonal prism of the 
circular quantum of the space of the Universe is composed of 6 trihedral prisms 
of elementary quanta of space. It was also taken into account that their 
three-sided shape can be associated with quarks. Therefore, a hexahedral prism 
of a circular quantum of space can be formed by 3 composition elements of real 
quark with a common top in the center of the prism, with the formation of 3 
composition elements of virtual quark between them (Figure 7). 
 

 

Figure 6. Refined form of quanta of the space of the Universe and the scheme of their ro-
tation. 
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Figure 7. Connection of quarks with a quantum of space of the Universe, a quark is hig-
hlighted in gray, a virtual quark is highlighted in white. 
 

Only this form of a quark is associated with the proposed principles of quan-
tizing the parameters of the Universe, which can serve as an indirect proof of the 
correctness of the scientific hypothesis put forward in this work. The connection 
with the quark, which consists of 3 constituent elements, makes it possible to as-
sert that the quantum of the space of the Universe is not a trihedral prism, but a 
hexahedral prism, which consists of 6 of these trihedral prisms. 

In this case, a transverse shift by λG and a rotation of quark by an angle of 2π/6 
radians is performed without energy loss, only due to transformations of his real 
and virtual states. The process of such transformations is endless and inexhaust-
ible, since it occurs with symmetric absorption and release of the energies of di-
rect and inverse transformations of real and virtual quarks. Thus, the state of the 
initial event horizon during the period of uncertainty TG passes into the state of 
a new horizon by a quantum leap in its final form without energy loss. Justifica-
tion of the possibility of a transverse rotation of a quantum of space by succes-
sive replacement one after another of real and virtual quarks was proposed for 
the first time. It is also shown for the first time that quarks form and maintain 
the internal state of quanta of the space of the Universe. This corresponds to the 
level of scientific discoveries [15]. 

Taking into account the connection of quanta of the space of the Universe 
with the parameters of the gravitational field, it can be assumed that this quan-
tum is actually a graviton, and the space of the Universe is structured by gravi-
tons. 

The totality of all the above transformations of quanta of the space of the Un-
iverse does not contradict previously known physical laws and regularities. All 
transformations develop logically on the basis of the dialectic of scientific know-
ledge when moving from simple constituent elements to their more complex 
forms. At the same time, the principle of minimality of changes in phenomena 
and actions at all levels is observed, which serves as the basis for confirming the 
scientific hypothesis put forward. 

4. Conclusions and Recommendations 

1) The erroneous representation of the elementary and circular prismatic 
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quanta of the space of the Universe with the deformation of their middle zone is 
shown. 

2) On the basis of consistent initial scientific provisions and general principles 
of their further development, a new form of the quantum of the space of the 
Universe and the process of its formation is substantiated. 

3) It is shown that the formation of a quantum of the space of the Universe is 
carried out at each subsequent event horizon by longitudinal quantum jumps by 
the value of the wavelength of the gravitational field and transverse jumps by the 
same length with a rotation by an angle of 2π/6 at each jump when passing 
through the Heisenberg uncertainty phase. 

4) A model of the formation of the rotation of space quanta at an angle of 2π/6 
on the basis of the mutual transition of pairs of real and virtual quarks is pro-
posed, which excludes energy consumption which can be used as the basis for 
representing of real processes of material world. 

5) Quarks form and maintain the internal state of quanta of the space of the 
Universe. 
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