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Abstract
Determination of the structural foundations and parameters of the Universe
is an important urgent task since it enables us to understand and explain the
structure and basic parameters of the material world. Herewith, it is necessary to be aware of modern problems of physics and possible ways to solve
them. Among such problems, hypotheses concerning dark matter and the
energy of the Universe occupy an important place. However, the determination of their on the basis of modern theories still leads to abstract equations that do not give concrete results; therefore, they have a level of hypotheses. A number of initial scientific propositions based on this abstract of
mathematical dependencies have controversial meanings. Elimination of this
disadvantage is the main goal of the work performed. Its main difference and
scientific novelty are the justification of the energy parameters of the gravitational field of the Universe, the magnitude of which can replace its dark
energy and dark mass. The solution to this problem is justified by strict physical dependencies, which are obtained on the basis of fundamental physical
constants. It is an urgent and important scientific and applied problem, since
it develops knowledge about the gravitational field and the material world in
general. 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 reliable laws of physics and the general principles of the development of the theory of knowledge. Other research methods are still unknown,
since the work performed is associated with new scientific discoveries, the
search for which is difficult to formalize by technique methods. The results of
the study consist of the analysis of wave, force and energy parameters of the
relict gravitational field of the Universe. The calculated value of this energy is
1.58 × 1070 J. This energy is enough to cover the amount of dark energy and
mass in the Universe, which casts doubt on their existence. Conclusions: This
paper can supplement previously performed research on the dark mass and
energy of the Universe, which requires further for their reconciliation.
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1. Introduction
Determination of the structural foundations and parameters of the Universe is
an important urgent task since it enables us to understand and explain the
structure and basic parameters of the material world. Herewith, it is necessary to
be aware of modern problems of physics and possible ways to solve them.
Among such problems, hypotheses concerning dark matter and the energy of the
Universe occupy an important place. This work is devoted to the analysis of
these hypotheses and the possibility of their explanation.

The Choice of the Goal and Objectives of the Work
Currently, dark energy is one of the mysteries of the Universe, which is given
special attention in a large number of scientific works [1]. The creation of powerful ground-based, and especially orbiting telescopes operating in various
wavelengths, has made it possible to obtain results that confirm the theoretical
data accumulated in this field. In recognition of the importance of these works,
the 2019 Nobel Prize in Physics was awarded to James Peebles “for theoretical
discoveries in the field of physical cosmology” [2]. In his works, he calculated
the spectrum of the relict radiation fluctuations, adding to his model ordinary
matter with the cold dark matter as well as dark energy with negative density [2].
On their basis, with an accuracy of ≈0.1%, it was obtained that the total energy
of the observed Universe consists of 69% of dark energy, 26% of dark matter,
and only 5% of ordinary baryonic matter.
However, new observations of distant galaxies contradict this understanding
of the nature of dark matter and dark energy [3]. An unexpected discrepancy
was revealed between observations of the concentration of dark matter in three
massive clusters of galaxies, including trillions of stars in his, and theoretical
computer models of how dark matter should be distributed [3]. According to the
leading astrophysicist of Yale University Priyamvada Natarajani, “either a component was missing in the modeling, or we made a fundamentally incorrect assumption about the nature of dark matter” [3], which requires analysis and development of previously performed research. A more complete criticism of the
parameters of dark energy and dark mass is presented in [4].
In view with the above, the works [5] [6], in which the energy indicators of the
gravitational field were determined, are of certain interest. The advantage of
these works is that, in contrast to dark energy with negative density (the parameters of which do not have explicit physical models and are determined theoretically on the basis of mathematical dependencies), the parameters of the graDOI: 10.4236/jamp.2021.97105
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vitational field are obtained on the basis of explicit physical models and strict
dependencies [7] [8] [9]. They flow out from reliable physical laws and regularities associated with fundamental physical constants.
Determination of the forces and energy parameters of the gravitational field
on the basis of reliable physical laws is the main goal of the work performed.
The second goal of the work is the introduction of modern information about
the gravitational field, its power and energy parameters in the new scientific research.

2. Working Methods
This work is based on the methods of deduction and induction in the study of
the material world based on the application of well-known reliable laws of physics and general principles of development theory of knowledge. Other methods
were not used, since this work is associated with scientific discoveries, for the
creation of which strict algorithmic methods have not yet been developed.

3. Results and Their Discussion
The possibility of achieving the goals set is justified by the new scientific knowledge obtained in recent years in the field of studying the gravitational field:
1) the discovery of gravitational waves and the processes of their formation in
the Universe, which was awarded the Nobel Prize in Physics in 2017 [10], herewith, the values of their wave parameters were not determined.
2) the rigorous substantiation of the wave parameters of the gravitational field
and their values [7] [8] [9], however, they are still little known in the scientific
world.
3) the substantiation of the possibility of replacing dark energy and mass with
the energy parameters of the gravitational field [4], which is also still little
known in the scientific world.
It should be noted that the works of the Nobel laureates are widely covered in
scientific and popular-scientific literature, which allows them to be used in new
scientific research. At the same time, a large number of scientific works are devoted to solving the problems of determining the parameters of the gravitational
field, among which a number of publications can be distinguished [11] [12] [13]
[14] since their references to previously completed works form a coherent picture of the level of scientific achievements obtained on their basis. However, the
principle of generalization used in them on the basis of the development of previously known and the creation of new mathematical theories significantly complicates the problem of obtaining final results for which the numerical values
have not been determined.
Insufficient popularity of works [4]-[9], published in editions with little scientific authority, reduces attention to them and the further level of development of
science and training of scientists. However, their value lies in the application of
an unconventional approach to solving such problems based on the transition to
DOI: 10.4236/jamp.2021.97105
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the zero level of the material world [15], which precedes the level of elementary
particles and atoms. Herewith, the search for the required solutions is simplified,
and the possibility of obtaining the final specific scientific result, in particular, in
the form of its numerical values is provided. Therefore, elimination of the indicated drawback is required.
The main distinctive feature and scientific novelty of the work performed is
the substantiation of the strength and energy of the gravitational field of the Universe on the basis of a strict definition of its wave parameters and their numerical values.
The found values of the energy and energy mass of the gravitational field can
be further used to compare them with the dark energy and dark mass of the Universe in future scientific research. Thus, the data obtained are of great interest
to researchers working in this field.
Frequency νG of the gravitational field is determined by strict physical dependence (1) [7] [8] [9] is Nastasenko’s quantum frequency constant:

c5
= 7.39994 × 1042 s −1 → 7.4 × 1042 s −1 .
Gh

( )

ν G =ν p =

( )

(1)

where: G, gravitational constant recommended by CODATA [16]:
 m3 
=
G 6.67408 ( 31) × 10−11 
.
2 
 kg ⋅ s 

(2)

c, speed of light in vacuum [16]:
m
=
c 0.299792458 × 109  
s 

(3)

h, Planck’s constant [16]:
 kg ⋅ m 2
−34
h 6.626070040 × 10=
=
( J ⋅ s ) 6.626070040 ×10−34 
 s


.


(4)

On the basis frequency of the gravitational field νG in [8] [9] which made it
possible to obtain its other wave parameters the gravitational fields at the strict
physical level:
Period of oscillation TG, (s):
T=
G

1
=

νG

1

= 0. | 135 | ×10−42 ( s ) ,
7.4 × 1042 s −1

( )

(5)

Length of carrier wave λG, (m)

λ=
G

с
= 4.051249 | 432 | ×10−35 ( m ) ,

νG

(6)

Amplitude of oscillation AG, (m):
A=
λ=
4.051249 | 432 | ×10−35 ( m ) .
G
G

(7)

Wave energy EG, its maximum quantum of energy (J):

hc5
EG =
hν G =
Ep = =
4.9032918286 × 109 ( J ) =
4.90326 × 109 ( J ) .
G
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Mass equivalent mG of the wave energy EG of the gravitational field, or its
energy mass, which in the framework of law: Plank’s energy EG = hνG and Einstein’s on connection of total energy and mass EG = mGc2, its maximum quantum
of mass:

EG hν G
= =
5.455647929 × 10−8 ( kg ) .
c2
c2

=
m
G

(9)

This parameter (5), (6), (7), (8), (9) obtained on the basis of strict physical regularities, consisting of 3 initial fundamental physical constants (2), (3), (4) [8]
[9].
To determine the force of the gravitational field used of force FG (10) of Newton’s law of gravitation is base [17]:

FG = G

m1m2
( N ).
r2

(10)

where: m1, m2, mass of 2-point l bodies and the distance r between them:
Herewith, the total mass m1 of waves of the gravitational field is replaced by
its equivalent on the energy mass mG (11):

=
m1 N=
NG
G mG

hν G
( kg ) .
c2

(11)

where NG, is the number of wavelengths λG at a distance r to any object having a
mass m2:
r

NG =

λG

.

(12)

The obtained values (11), (12) allow us to find a new strict physical dependence for the force FG:
N hν G m2
rhν G m2
hν G m2 Ghν G m2
m1m2
FG G =
G G 2=
G =
G =
=
⋅
( N ) . (13)
r2
r c2
λG c 2 r 2
λG c 2 r λG c 2 r

Since the constants G, h, c, νG, λG within the framework of their dimensions
[5] [6] [7] [8] [9] can be expressed in terms of the Planck’s values: length lp, time
tp, mass mp, [18] we obtain strict physical dimension:

 l 3p

2
Ghν G  m p t p
=
λG c 2

  m p l p2
 ⋅ 
  tp

 1
 ⋅  
2
lp 
 t p  =
 =
2
  c .
2
t
 lp 
p
 
( l p ) ⋅  t 
 p

(14)

Used (14) and taking into account the value (15), we finally get a strict physical dependence for calculating the force FG [5] [6]:

m2 c 2
2 m2
=
FG c=
( N ).
r
r

(15)

This dependence (15) implies that the force FG of the gravitational field action
on an object of mass m2 is energetical. It is directly proportional to the total
energy m2c2 of the selected body and inversely proportional to the distance r
DOI: 10.4236/jamp.2021.97105
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between it and any selected base of the gravitational field. These results were
presented at international conferences [19] [20] [21].
Further studies showed that the coefficient K should be introduced into dependence (15), which takes into account the size-mass characteristics of gravitational objects:

FG = K

m2 c 2
( N ).
r

(16)

The energy parameters of this gravitational field, which should be considered
“relict” for the Universe, are the value EG = hνG (8) per 1 layer of spherical waves.
It has a length of 4.05 × 10−35 m in the transverse direction, the oscillation period
is TG (5), and along these spheres they cover the entire space of the Universe in
layers. With its age TU = 13.8 billion years [22], the length of the year is 365 days,
in which 86,400 s, the value of this energy will be:

13.8 × 109 × 365 × 86400 ( s )
TU
9
4.9
10
J
1.58 × 1070 ( J ) (17)
E
E
=
=
×
=
(
)
∑ G GT
−42
0.135
10
s
×
(
)
G
This energy is enough to cover the amount of dark energy and mass in the
Universe, which casts doubt on their existence. This is explained by the fact that
with an average density of matter in the Universe between ρU = 5 × 10−27 and 3 ×
10−28 kg/m3 [23], which has an age of TU = 13.8 billion years, what limits its cosmological horizon with a radius RU (18), the total mass of matter contained
within this volume is MU = (19):
m
RU = TU cG = 13.8 × 109 × 365 × 86400 ( s ) × 0.29979 × 109  
s 
26
= 1.30 × 10 ( m )

(18)

3
4 3 
 kg   4
πRU= 5 × 10−27 …3 × 10−28  3   π× 1.30 × 1026 ( m ) 
3
 m  3

52
51
= 4.60 × 10 … 2.76 × 10 ( kg )

(19)

M U= ρU

The energy equivalent of this mass Em = mс2 is:

 m 
Em = 4.60 × 1052 … 2.76 × 1051 ( kg ) × 0.29979 × 109   
 s 

70
70
= 0.41× 10 … 0.025 × 10 ( J )

2

(20)

The ratio of the energy of matter (20) to the energy of the gravitational field
(17) in % is the value (21):

0.41× 1070 … 0.025 × 1070 ( J )
Em
× 100% =
× 100% =…
26 1.6%
EG
1.58 × 1070 ( J )

(21)

This range includes a 4.5% energy fraction of substance [2], which is acceptable for the initial density determination accuracy ρU = 5 × 10−27 and 3 × 10−28
kg/m3.
The found values of the energy and energy mass of the gravitational field (17)
can be further used to compare them with the dark energy and dark mass of the
DOI: 10.4236/jamp.2021.97105
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Universe (20) in future scientific research. Thus, the data obtained are of great
interest to researchers working in this field.

4. Conclusions
1) This paper does not deny the previously performed research on the dark
mass and energy of the Universe; however, it can supplement them, which requires further research for their reconciliation.
2) New data on the energy of the gravitational field and its energy mass were
obtained on the basis of strict physical laws, which confirm their reliability,
therefore, all research in this area without taking into account the found parameters will be incomplete, and the works will remain unaccomplished.
3) The results obtained have the level of scientific discoveries that contribute
to the development of science; which should be taken into account when conducting further research on their basis.
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