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Abstract

The paper belongs to the sphere of quantum physics, physics of waves and
physical fields, in particular—to the gravitation. Their study provides a better
understanding of the problems of natural sciences at all levels, from elemen-
tary particles, to Universe as a whole. Therefore, the solution of these prob-
lems is an urgent and important task, which to the works of many genera-
tions of scientists of the world was dedicated. However, they have not been
fully resolved. In well-known works, including general relativity, determina-
tion of the wave and energy parameters of the gravitational field of the Un-
iverse and their numerical values are absent. Solutions found are limited to
tensor equations of a general form, which allows their interpretation of over a
wide range. Other disadvantages of famous models are: 1) the voluminous
world of the Universe reduced to the planes on which space objects and other
objects move, sagging planes due to their own mass; 2) signs of “top” and
“bottom” of the system, which are not in the real Universe, just as they are
not on Earth and not in the Solar system; 3) the formation of “voids” between
the object and the curved space and others. Main goals of the work to identify
these contradictions and find ways to resolve them are performed. The main
difference and the scientific novelty of the work performed are the justifica-
tion of the gravity model based on a rigorous determination of the wave and
energy parameters of the gravitational field of the Universe and their numer-
ical values. The initial parameters of this worked—is the frequency oscillation
v of the waves of the gravitational field (Nastasenko’s constant) found in
2011. Research Results: Knowing v, can find all wave parameters of the gra-
vitational field and their numerical values. The proposed new spatial-wave
model of the action of gravity is based on the wave parameters of the gravita-
tional fields of material objects. In the framework of their unity with electro-
magnetic fields, it reduces their structures to similar ones and eliminates the
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drawbacks of the previous model—of replaced gravity on curvature of space.
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1. Introduction

Gravity is associated with the foundations of the material world and with the en-
tire Universe; its study provides a better understanding of the problems of natu-
ral sciences at all levels, from elementary particles, atoms and molecules, to ma-
cro and mega levels—planets, stars, their systems, galaxies and the Universe as a
whole. Therefore, the solution of these problems is an urgent and important
task, which to the works of many generations of scientists of the world was ded-
icated, from the time of ancient civilizations to the present [1] [2] [3]. However,
they have not been fully resolved, which requires the elimination of this draw-
back.

Currently, the questions of formation of gravity and the gravitational field are
not well studied. Although the basic provisions of the gravitation theory were
developed by Einstein in the general theory of relativity (GRT) [4], however,
they were found on the basis of several axioms, the main of which are: replacing
gravitation with the curvature of space, of zero photon mass, etc.

Such a replacement was not accepted by the entire scientific community, so
Einstein received the Nobel Prize in Physics not for GRT, but for explaining the
photoelectric effect. In the 20s of the XX century, the principles of relativity in
[5] came out in the first place, and GRT has been widely recognized. The second
part of the work—the curvature of space—has been also gradually recognized
[6], and on this basis a large number of doctoral dissertations were defended, al-
though criticism of the Einstein axioms continued. However, scientists who de-
fended such doctoral dissertations, allowing them to receive high ranks and po-
sitions, began to dominate the scientific world and suppress this criticism, which
is confirmed by the difficulties with the publication of this article in other scien-
tific journals. Since truth is born only in honest debate, this article is the second
attempt at such a debate. The first attempt is presented in [7].

Analysis of physical and mathematical models [4] [5] [6], explaining the
axiom of curvature of space, showed that they have a number of inaccuracies
and contradictions [7], which requires further detailed processing. Identifying
these contradictions and finding ways to resolve them are the main goals of the
work performed.

The second goal of the work is the analysis of modern achievements in the
field of studying gravity and the ways of their development, which should be
taken into account in further scientific research and in the teaching of physics

disciplines in higher educational institutions, as well as adapted—in secondary
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specialized educational institutions and schools.

The implementation of these goals is justified by recent scientific knowledge
gained in the field of studying the gravitational field: 1) the discovery of the ex-
istence of gravitational waves (without determining their wave parameters),
which was awarded the 2017 Nobel Prize in Physics [8]; 2) a rigorous justifica-
tion of the wave parameters of the gravitational field [9] [10] [11]. Recent works
are little known to scientists and working in this field teachers, which reduces
the further level of development of science and the training of scientists, special-
ists and teachers. Therefore, it is required to eliminate the indicated disadvan-

tage.

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. Other research methods are still unknown, since the work per-
formed is associated with new scientific discoveries, the search for which is dif-
ficult to formalize by technique methods.

The main difference and the scientific novelty of the work performed is the
justification of the gravity model based on a rigorous determination of the wave
and energy parameters of the gravitational field of the Universe and their nu-
merical values. In well-known works, including general relativity, such informa-
tion and numerical values are absent, and the solutions found are limited to
general equations [3] [4] [5] [6] [7], which allows their variation. At the same
time, the replacement of gravity with space curvature is an axiom for which nei-
ther Einstein himself nor other scientists of the world have brought rigorous
physical evidence, except for a number of abstract tensor mathematical depen-
dencies [3] [4] [5] [6]. This drawback is indicated in the article [7]. As a result,
the voluminous world of the Universe was reduced to the planes on which space
objects and other objects move, sagging planes due to their own mass. The
physical and mathematical models of such states of bodies and surfaces bent by

them are shown in Figure 1.

3. Results and Its Discussion

The research process is to identify the shortcomings of the known model of
gravity and correcting them in the new proposed model.

The physical model (Figure 1(a)) cannot be a justification for Einstein axiom,
since it actually explains only the state of the elastic membrane under the action
of 1 spherical object located on it and some possibilities of its interaction with
other objects. And no more than that! The model cannot provide a stable loca-
tion and movement of the 2nd object relative to the 1st, they merge. Wherein,
the membrane is not necessarily equatorial, as in the mathematical model shown

in Figure 1(b). These models have nothing to do with the volumetric space of
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Figure 1. Physical (a) and mathematical (b) models of the curvature of space (hereinafter,
we use pictures from the website.
https://ru.depositphotos.com/stock-photos/%D0%B3%D1%80%D0%B0%D0%B2%D0%B
8%D1%82%D0%B0%D1%86%D0%B8%D1%8F.html).

the Universe, since it is not clear from them how space behaves above and below
the membrane and in the voids between the object and the curved layer (Figure
1(b) and Figure 2) [7]. At the same time, the voids in the models are differ-
ent—in the previous one—before the orbit of the moon, in the second—in the
satellite flight zone, which indicates the arbitrariness of their construction, as the
developer wants.

There were no such voids in previous models in them the curvature of space is
associated with the object itself (Figure 3(a)) [12] [13], which did not deprive
these models of other shortcomings. With a common initial curvature surface
(Figure 3(b)), the mutual arrangement of a system of objects with different masses
and space deflections does not allow them to be located in a common orbital
plane, which contradicts the interaction of Earth-Moon systems. Therefore, the
previous model Figure 3(a) was replaced by new ones: Figure 1(b) and Figure 2).

The need to switch from a flat model to a bulk one will require at least several
layers of such elastic membranes with their variants of curvature, which signifi-
cantly complicates the scheme of their general interaction, shown in Figure 1(b)
and Figure 2. In this case, of the development of a new computer model not on-
ly technical difficulties arise, but also a number of other problems of fundamen-
tal importance:

1) There are signs of “top” and “bottom” of the system, which are not in the
real Universe, just as they are not on Earth and not in the Solar system [2] [7].

2) The scheme of gravity and transformation of the space of the upper part of
the object is absent, which exist but in space is not stretched further.

3) It is unclear how the satellite shown in the diagram Figure 2 affected the

space.
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Figure 2. The modern model of the curvature of space by the mass of the object.

Black hole curvature of the common space for

objects with different masses

(2) (®

Figure 3. Mathematical models of the curvature of space, tied to objects (a) that lead to a
mismatch of the orbits of the Earth and the Moon (b).

4) The space in the void near the object is absent? Where does this space dis-
appear? Therefore, such voids cannot be in principle, they are filled either with
the original space or with some other space that needs to be justified [7].

5) The formation of voids or other space that fills them requires real physical
processes of their appearance and further stable support [7].

6) If the void between the equatorial membrane and the object is filled with
layers from the upper part of the object, then they should have a smooth transi-
tion, so the upper layers of the membranes will stretch and the lower ones will
shrink, filling the voids [7]. Therefore requires physical processes for such me-
tamorphoses and their explanation, taking into account the energy costs of such
deformations.

7) Compression and stretching of the membrane layers will create a no equili-
brium state, which, within the framework of the laws of entropy, will tend to go
into equilibrium [7]. Violation of the laws of entropy in the Universe is also an
axiom [14], which can be excluded, of the used hypothesis of replenishing the
Universe with external energy. This hypothesis has the same right to exist as the
hypothesis of the Big Bang of the Universe.

8) When developing mathematical models, it must be taken into account that
space is well bent, stretched and compressed in mathematical formulas with an
infinite decrease in its parameters. However within the framework of physical
reality with finite parameters of a space quantum and the not possibility of its

deformation [15] [16], all mathematical dependencies will be different, which
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requires the processing of the calculation formulas of these models and a num-
ber of GR provisions.

9) If we take into account the incompressibility of the final form of the mini-
mum quanta of the space of the Universe, less than which nothing can be [15]
[16], then quanta will discretely form (for example from of small cubes) spheri-
cal layers with different gravity from an object located in space. However the
numbers of such quanta in the zone of this object will decrease or be absorbed
by it (Figure 4), that requires an explanation of the physical foundations of these
processes. This proposed model contains 2 variants of quanta: hard (for example
cubes) and curved (for example segments).

Figure 4. Transformation of the initial quanta into quanta of curved space with the
equatorial zone of the object (the scheme of the author of this work).

The construction of the model based on hard quanta of space eliminates the
disadvantages indicated in paragraphs 4 - 9; therefore it is more appropriate.
However, such a model does not eliminate the drawbacks indicated in para-
graphs 1 - 3. In addition, it must be explained why the original space penetrates
or is absorbed by the space of another object, since within the framework of the
general principles of their interaction, the object occupies or replaces the origi-
nal space.

It should be noted that when correcting the elastic properties of the mem-
brane at all its points, the effect of dividing objects into stable orbits of their mo-
tion will be possible, but such a mathematical model and its description will be-
come very complicated. This factor can be taken into account in the develop-
ment of future programs for PCs, but there is no clarity as to why and how it is
implemented in reality. In addition, for the model shown in Figure 1(b), there is
no clarity of the interaction of the membrane layers with other objects if their
number is more than 1 (Figure 5), and their orbits will be located in different
planes relative to the base object (for example this is how its artificial satellites fly
around the Earth).

Only objects with a high speed of motion can slip out of the dent of space
from a massive object, wherein they curvature their paths (Figure 6(a)). Such
curvature of photon’s trajectory (within the framework of the axiom of its zero
mass, which excludes the action of gravitational forces on it according to New-
ton’s law of universal gravitation), was calculated by Einstein in 1915. It is be-
lieved that this work received experimental validation during the Solar Eclipse of
1919 when observing the light of a star (Figure 6(b)) [17].
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Figure 5. Comic scheme of interaction of space objects with one and with a large number
of satellites.

+ f=Massive object

(2) (®)

Figure 6. Scheme of movement of a light object near a massive (a); and the scheme of the
passage of light rays from a distant star near the Sun (b).

The coincidence of these calculated data with experimental measurements
served as the basis for the recognition of general relativity in the scientific world
[17].

Thus, we can conclude that for a variety of objects of the Universe a single
plane-membrane does not exist. In principle, it is possible to create such physical
and mathematical models, however how in the real Universe unstable states are
created and held, caused by compaction and expansion of space in the known
models; it is difficult to explain without an external supply of energy. The source
of its appearance is also unclear, and the problems of implementing these
processes for a huge number of stars and other objects of the Universe contra-
dict the principles of minimizing transformations and performed actions, which
confirms, for example, the Pauli principle for the formation of atomic orbits
[18]. Even allowing the thought of the creation of the Universe by the omnipo-
tent Divine mind, its infinite energy and possibilities [19], the playful question
arises, why does God need such a “thorn in his side”?

Modern research in the field of gravity [7] [9] [10] [11] allows us to eliminate
these disadvantages. For example, the problem of “top” and “bottom” can be
eliminated if “bottom” is associated with the attraction of the Sun. However, in
the models shown in Figure 1(b), Figure 2, Figure 3, the Sun is not “bottom”,
his located on the “side”. Therefore, these models all need to be redone.

A more complete way of eliminating the shortcomings identified above is as-
sociated with the new model. In which the initial is the oscillation frequency v,

of the wave of the gravitational field, discovered in 2011 [9] (Nastasenko con-
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stant [11]). She was obtained on the basis of the strict physical dependence (1),
which consists of 3 fundamental physical constants: speed ¢ of light in vacuum,
gravitational constant G and Planck constant 4, the numerical values of which
are recommended by CODATA [20]:

5
{0.299792458 x10° (mﬂ
S

3 2
6.67408x10”[ m Jx6.626070040><1034 [kgm] (1)

5
c

VG: _—=

kg-s’ s

=7.39994x10* (s*‘) — 7.4x10% (s*‘)

The presence of waves of the gravitational field (without its parameters) was
confirmed experimentally (Nobel Prize in Physics 2017) [8]. Knowing v, can
find other wave parameters of the gravitational field and their numerical values
[9] [10] [11]:

Period of oscillation 7

1 1
T, =—

=——————=0.135135135135---x107" =0.]135[x107* (s) (2)
ve 74x10°(s™)

Length of carrier wave Ag

0.299792458x10° (m)
c S -35
dg=—= =4.051249|432|x107 (m (3)
v, 7.4x10% (s7) (m)
Amplitude of oscillation A
A; =2, =4.051249]432(x107 (m) (4)

Wave energy E, its maximum quantum of energy:

Eg = hvg =6.626070040x10™ (J-5)x 7.4x10% (s™!) o
5

=4.9032918286x10° ()
Mass equivalent m, of the wave energy E (5) of the gravitational field, or its
energy mass, which in the framework of Plank’s law energy E; = Av,; and Eins-

tein's law E; = mc on the connection of total energy and mass.

S

c c o(m\ [ (6)
0.299792458x10" | —
S

2
6.626070040x 107 (kgm] x7.4x10% (s7')

=5.455647929x10"" (kg)

Similarly, the remaining parameters of the gravitational field can be found.

Based on the found dependence (7), which makes it possible to apply the fre-
quency oscillation v; = v, when determining the constant G (8) is associated
with the gravitational field, as well as the constants £ (9) and ¢ (10) is associated

with the electromagnetic field, the unity of these types of fields was strictly
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proved in 2019 [21] [22] [23], which was first substantiated in [24] [25] [26]:

2
Gh;/U -1 o
c
5
C
G=— (8)
v h
5
c
h= 9)
V.G

c= ﬂvf,Gh (10)

Therefore we can assume a similarity in the shape and propagation of the
waves of these fields, which allows us to replace the flat model of gravity (Figure
1(b) and Figure 3) on the volume, model (Figure 7).

In this model, waves of the gravitational field freely penetrate objects, because
their length is many orders of magnitude less than the wave parameters of ele-
mentary particles, atoms and molecules that make up these objects. In this case,
the penetration contradiction, insoluble for the circuit of Figure 4, is decided,
and the concepts of “top” and “bottom” are automatically replaced by the direc-
tions of motion—to the center or from the center of mass of the object. The in-
tensity and frequency of radiation of gravitational waves depend on the mass of
objects.

In the found structure (Figure 7), secondary waves (moiré in the pictures) are
visible from the superposition of the initial waves of the gravitational fields of
two objects, which requires further research.

The new model of gravity on a rigorous scientific basis is justified by the ac-
tually existing laws of physics and leads to the establishment of previously un-
known objectively existing laws, properties and phenomena of the material
world that make fundamental changes in the level of scientific knowledge, which
has all the signs of scientific discovery [27]. This paper does not deny the works
on the curvature of space and can supplement them, which requires further re-

search to coordinate them.
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Figure 7. Spatial model of gravitational waves in the Earth-Moon system (diagram of the
author of this work).
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4. Conclusions

1) Replacement in GRT of the gravity of the Universe by the curvature of its
space leads to problems and contradictions in the interaction of any of its objects
and their environment, in comparison with real processes that arise in such sys-
tems.

2) Well-known physical models explaining the processes of gravity based on
the interaction of elastic membranes and objects located on them have signifi-
cant drawbacks, the main of which is the need to switch from a flat system to a
spatial one.

3) Mathematical models explaining the processes of gravity based on the cur-
vature of flat surfaces also have significant shortcomings and contradictions, the
main of which are: a) the need to transition from a flat system to a spatial one; b)
the ambiguity of the formed curvature, the parameters of which do not corres-
pond to real processes material world, since the finite quanta of space have no
deformation and have finite dimensions.

4) The replacement of gravity with the curvature of space in general relativity
played a positive role in the development of science of the 20th century, but at
present it should be replaced by the theory of gravity based on wave laws and
their parameters, which have three-dimensional spatial structure.

5) The proposed spatial-wave model of the action of gravity based on the wave
parameters of the gravitational fields of material objects, in the framework of
their unity with electromagnetic fields, reduces their structures to similar ones
and eliminates the drawbacks of the previous model—of replaced gravity on
curvature of space.

6) The new model processes of gravitating based on wave parameters of gra-
vitational fields has a level of scientific discovery. Its use contributes to the de-
velopment of science; it should be taken into account in further scientific re-
search and in the teaching of the disciplines of physics in higher educational in-
stitutions, as well as adapting them in secondary specialized educational institu-

tions and schools.
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