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Abstract:
This article presents modern models of the nature of gravitational forces at the scale
of the Universe, expanded on the basis of recognition of superfluid dark matter as a
space medium. The conclusion about the existence of dark matter is based on
numerous, consistent with each other, but indirect signs of the behavior of both
astrophysical objects and the gravitational effects they create.
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1. Introduction
In his writings, Isaac Newton admitted that he could not explain the cause of the

gravitational effect and the mechanism of the instantaneous action of gravitational
forces between localized and remotely bodies. Newton introduced even the concept of
“action-at-a-distance”, implying direct pairing without intermediaries in an empty
universe. If the transfer of gravitational attraction occurred at a finite speed, as is
customary in the field theory of short-range interaction, then due to the displacement
of the planets relative to the original direction of attraction appear, additional force
component along the velocity vector would. The retarded gravity of the Sun would
cease to be strictly central and the planetary system would very quickly disintegrate
due to the cyclic torque. Taking into account the known age of the solar system,
Laplace at the beginning of the XIX century showed that the speed of propagation of
gravitational forces should exceed the speed of light. In his famous “Presentation of
the World System” in 1797, Laplace wrote that “the speed of gravity, which he
calculated by analyzing the motion of the moon, its so-called secular accelerations, is
not less than 50 million times the speed of light!”. And since then, no one has denied
Laplace's evidence. In our time, this issue continues to about the minds of scientists.
Researchers of the nature of gravitational forces can be conditionally divided into
three groups - those who continue searching in the mainstream of the geometric
approach that is the basis of general relativity, those who refuse to tie the gravitational
field with the geometry of space-time and those who see the manifestation of forces in
gravity, controlled by the supermind, through special programs. The field concept of
gravity makes it possible to describe gravitational interactions of bodies similarly to
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electric and magnetic interaction and does not contradict other experimentally
grounded approaches in describing the phenomenon of gravitation and inertia, in
particular, to certain models involving a quantum vacuum (dark matter) as a
superfluid space environment.

2. Equivalence Testing Experiments

2.1. Experiments Confirming the Principle of Equivalence
It is known that the work on the creation of general relativity Einstein began with

the principle of equivalence (PE), in which he postulated that gravitational
acceleration is indistinguishable from the acceleration caused by mechanical forces
[1]. As a consequence, the gravitational mass became in A. Einstein under any
conditions equal to the inertial mass. Galileo in 1602-1604, after conducting a series
of experiments with inclined planes and pendulums, formulated the law of falling
bodies, which became the first empirical version of the PE. Newton in his
"Beginnings" in 1687 on the basis of his second law came to the conclusion that the
gravitational force is proportional to the mass of the body to which it acts. At the same
time, Newton knew that the inert mass mᵢ, which appears in his second law F = mᵢa,
can differ from the gravitational mass mg related to the force of the gravitational field
F = mg g. Indeed, comparing the two equations, we get that a = (mg / mᵢ) g and, in
principle, bodies with different values of the ratio (mg / mᵢ) could receive a different
acceleration aᵣ in the same gravitational field. Newton checked this possibility on
simple pendulums of the same length, but with different masses and composition of
the load, but did not discern any differences in the period of their oscillations. On this
basis, he concluded which the value (mg / mᵢ) is a constant and with a proper choice
of the system of units, this ratio can be reduced to unity, that is (mg / mᵢ) = 1. In 1899,
the decisive numerous experiments by R. von Eӧtvӧs showed the equality of the
inertial and gravitational masses to within 10ˉ⁹. Einstein raised this equality to the
level of a leading postulate in his attempts to explain both electromagnetic and
gravitational acceleration by the same physical laws. This principle predicts the same
acceleration for bodies of different composition in the same gravitational field and
allows us to consider gravity as a geometric property of space-time, which leads to the
interpretation of gravity from the positions of the General Theory of Relativity [2].
Verifications of PE can be carried out by comparing the accelerations of gravity αᵣ of
various test bodies. There are two formulations of the equivalence principle - the
weak and strong form of PE. The weak form of PE states that the gravitational
properties of strong and electroweak interactions obey PE. In this case, the
experimental bodies are represented from various materials with different nuclear
bonds, the ratio of the number of neutrons to protons, atomic charges, and so on. The
equality of gravitational and inertial mass implies that different neutral bodies will
have the same acceleration of gravity in an external gravitational field. At present, the
most accurate result in testing the weak form of PE belongs to the space experiment
"MicroSCOPE" [3]. Researchers from the French aerospace research center ONERA
and the Cote d'Azur Observatory in an experiment conducted on the MICROSCOPE
satellite performed a PE test with a record accuracy of Δ ~ 10ˉ¹⁴ [3]. Onboard the
satellite there were two hollow coaxial cylinders, freely suspended in weightlessness.
The inner cylinder is made of an alloy of platinum and Rodney, and the outer cylinder
is made of an alloy of titanium, aluminum, and vanadium. For control there was a
second same system, but with cylinders of the same material (alloy Pt and Rh). With
the help of electrostatic sensors, the forces necessary to keep the inner and outer
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cylinders stationary relative to each other were measured. The presence of a signal
that was modulated with the satellite's rotation frequency would indicate a violation of
the PE. Such a violation was not found and the Eӧtvӧs parameter was limited to δ (Tᵢ,
Pt) = [-1 ± 9 (stat.) ± 9 (Syst.)] ×10ˉ¹⁵. This result in an order of magnitude improves
the previous limitation and was extended to planetary-sized bodies. The accuracy of
these data is high enough to confirm that strong, weak and electromagnetic
interactions give the same contribution to the gravitational and inert mass of the body.
GRT and other metric gravity theories believe that the weak form of PE is correct,
however, many extensions of the Standard Model containing macroscopic quantum
fields predict a violation of the weak PE shape [1,4]. In the article [4] Yu.A. Baurov
showed that part of the mass of an elementary particle is proportional to the modulus
of some total potential āΣ. The change in the āΣ module due to the potentials of other
fields (ΔāΣ) should lead to the appearance of a new force of nature (the fifth type of
interaction), which is non-linear and non-local in nature. It can be represented by
some series in ΔāΣ. In this case, the first term of the series in the decomposition in
ΔāΣ has the form ~ ΔāΣ · ∂āΣ / ∂x, where x is the spatial coordinate in the three-
dimensional space R3 [4].

The strong equivalence principle is expanded so as to include the gravitational
properties that result from its own gravitational energy, that is, the nonlinear
properties of gravity. In view of the extreme weakness of gravity, test bodies to test
the strong principle of gravity must have astronomical dimensions. To date, the Earth-
Moon-Sun system seems to be the best model in the solar system for testing the strong
PE shape. Experiments of the laser rangefinder of the Moon (LRM) were associated
with the reflection of laser beams from an array of angular reflectors mounted on the
moon by astronauts of the Apollo program and Soviet lunar rovers. The latest
experimental data made it possible to establish that the possible inequality with
respect to gravitational and inertial masses for the Earth and the Moon has a value
(0.8 ± 1.3) × 10ˉ¹³ and although GRT believes that the PE is in strong form is not
violated, alternative gravity theories using scalar fields predict a violation of strong
PE [1].

2.2. Experiments Not Confirming the Principle of Equivalence
Although Einstein, based on the General Theory of Relativity, believed that PE in a

weak and strong form is satisfied, alternative theories of gravity using scalar fields
predict the violation of strong PE. For nonequilibrium systems, when irreversible
processes are realized, a fifth interaction appears, associated with the influence of the
scalar field of quantum vacuum (dark matter). In this case, the inert body mass begins
to exceed the gravitational mass, which leads to a violation of the principle of
equivalence. The article considers the violation of both weak PE and strong PE. In of
this article, a violation of weak PE is demonstrated by the examples of laboratory
experiments of Professor A.L. Dmitriev[5] and the behavior of the hourglass in the
pyramids, and strong PE on the example of the nonequilibrium Sun-Mercury system,
leading to variations in the fundamental constant of the gravitational constant G [6].

2.2.1. Experimental Dependence of Body Weight on Rotor Speed and the
Oscillation Frequency of Mechanical Oscillators in the Experiments of Professor
A.L. Dmitriev
Experiments to detect the dependence of body mass on the speed of rotation of the

rotors can be interpreted as a violation of the weak form of the Einstein equivalence



Volume 3, 2019 ISSN: 2617-4553
DOI: 10.31058/j.er.2019.34002

Submitted to Energy Research, page 78-90 www.itspoa.com/journal/er

principle. Professor A.L. Dmitriev measured the instantaneous acceleration of gravity
of a closed container with a rotor of a vacuum mechanical gyroscope fixed in it. A
mechanical rotor is a system of microparticles that form a solid body that moves
rapidly in a circular path. A simple method for estimating the acceleration of gravity
∆g₀ is based on weighing the rotor of a mechanical gyro with a horizontally oriented
axis of rotation. The rotational motion of a massive rotor is accompanied by
centripetal accelerations of the particles of the constituent material, and the role of
external non-gravitational forces acting on the rotor particles is played by elastic
forces. High-precision weighing of rotors with a large kinetic moment is complicated
by the influence of the gyroscopic effect due to the daily rotation of the Earth. This
interference is eliminated by weighing a pair of coaxial rotors with oppositely directed
and equal in size vectors of kinetic moments. The total kinetic moment of weighing
the container with the rotors installed in it is zero, which eliminates the influence of
the gyroscopic effect. Such an experiment was performed using two high-quality
evacuated rotors of aircraft gyms GMS-1, installed in a closed thermally insulated
container weighing about 1609.845 g and measuring 70x70x145 mm (Figure 1) [5].

Figure 1. The device is a weighed container.

1 - electric windings of the stator of the asynchronous gyroscope motor, 2 - the massive
cylindrical part of the rotor, 3 - the body of the first gyroscope, 4 - power terminals of the
gyroscope engines, 5 - the body of the second gyroscope (shown without section), 6 - the container
body

Professor A.L. Dmitriev proposed formula the weight P of a horizontally oriented
rotor in the form of a cylinder with an inner radius R₁ and an outer R₂
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where

m - is the mass of the rotor,

ω - is the angular velocity of its rotation,

p , с is the dimensionless coefficients. They characterize the degree of influence
of external non-gravitational, for example, elastic, forces on gravity.

Sequential weighing of the container with the horizontal and vertical orientation of
the axis of rotation of the rotors was carried out on a high-precision comparator brand
CC2000 from SARTORIUS in a special metrological room. During measurements,
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the influence of temperature effects, electromagnetic interference and buoyancy were
taken into account. With this in mind, based on (1), the difference between the
interaction coefficients ( p - с ), was estimated, which turned out to be close to 10 7

in order of magnitude (the inner and outer radii of the rotor were 15 and 25 mm,
respectively, and the mass of the rotor was about 250 g).

For oscillations of mechanical oscillators, when the body mass m performs
harmonic oscillations under the action of a periodic external force, Professor Dmitriev
proposed a formula for determining the weight of the pendulum P, averaged over the
oscillation period:
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where

A - is the amplitude,

ω - is the circular frequency of oscillations.

The quadratic dependence P on ω indicates that the effect of the acceleration of
external forces on body weight should be significant at high, for example ultrasonic,
frequencies of body oscillations.

Dmitriev introduced the variable in of time the value of the normal acceleration of
gravity g₀ (t). The calculations show that even for small (hundredths of a percent) of
the oscillations of the magnitude of the normal acceleration of the Earth's gravity, the
weight of the mechanical oscillator can vary noticeably. The oscillators vary
periodically with frequency, and the sign and magnitude of such changes essentially
depend on the phase difference Ѳ of the oscillator oscillations and the acceleration of
gravity of the Earth. At high vibrational frequencies of the oscillator, the average
weight of the oscillator is monotonously dependent on its oscillation frequency, and
the influence of phase Ѳ is insignificant. Such a decrease in the weight of the
oscillator at high frequencies of oscillations is in good agreement with the temperature
dependence of the bodyweight since the frequency of thermal oscillations of
microparticles of solids is very high and lies in the region of hypersound. Professor
AL Dmitriev believes that independent measurements of the high-frequency (the
range of hundreds-thousands of Hz) spectra of fluctuations in the acceleration of
gravity of the Earth, performed using superconducting gravimeters, will allow us to
determine the regimes of matched oscillations of the oscillator, in which changes in its
average weight can cause levitation or, on the contrary, a sharp increase in weight.
This effect can be the basis for the creation of technical systems to overcome the force
of gravity and a new principle of controlling the motion of bodies [7]. Historically
reliable facts are of the levitation of the Italian monk Giuseppe Desa (1603-1663) and
the nun from Avila Sister Theresa (1520-1580). Falling into religious ecstasy, both of
them repeatedly against their will broke away from the Earth and hovered at an
altitude of several meters and above. At the same time, their bodies vibrated with a
certain frequency representing an analog of a physical oscillator. Effect the
dependence of body mass on the speed of rotation of the rotors can cause technogenic
catastrophes. It was noted experimentally that when the limiting speed of rotation of
the rotors of electric motors and turbines is reached, spontaneous acceleration of the
disks occurs in a number of cases and, moving vertically along the axis of rotation,
they break from the supports and fly out of the device. A similar accident occurred on
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August 17, 2009, at the Sayano-Shushenskaya hydroelectric power station. The
turbine of the second hydroelectric unit suddenly began to rotate at a hypersonic speed,
which led to the destruction of the fixing bolts, the destruction of the room and the
death of 75 people.

Jericho trumpets. Could the walls of the ancient city of Jericho collapse due to
sound vibrations? The biblical legend says: “For six consecutive days, the 40,000-
strong army of Israel exited the camp in order to march around the ramparts. Levitical
priests buzzed in silver trumpets. On the seventh day, when the signal rang and the
silver trumpets buzzed again, the whole people yelled that there is urine. So much so
that the city walls shook and collapsed!” (Nav. 6: 14-15). Witness how Tibetan monks
used acoustic vibrations from the drums and pipes to raise huge stones to build a
monastery on the mountain. Witness this event was Swedish aircraft engineer Henry
Kilson, who visited Tibet in the 1930, 20th century. Having pulled a stone about 1.5
meters in diameter the monks piled it into a 15-cm-deep pit. The stone was 100 meters
away from the cliff 400-meter-high. At 63 meters from the stone 19 musicians were
standing and 200 monks, located on the radial lines. The angle between the lines was
5 degrees, and in the center of this construction lay a stone. The musicians had 13
large drums weighing 150 kg each. Between the drums six large metal pipes were
placed in different places, also turned sockets to the stone. By special command, the
whole orchestra began to play and the chorus of monks sang along in unison. After
four minutes, when the sound reached its maximum, the boulder began to sway itself
and suddenly went up a parabola right on top of a 400- meter cliff.

2.2.2. Hourglass Slowdown Experiments Inside Pyramidal Shapes.
Hourglass slowdown experiments inside pyramidal shapes can be interpreted as a

violation of the weak form of the Einstein equivalence principle. In nature, in the
process of evolution, living organisms created the most optimal resonators for a
successful life in terrestrial conditions. This is the shape of bee honeycombs and the
geometry of termite mounds and much more. In human civilizations, the most striking
example of energy resonators are the pyramids and domes of churches. They have a
set of amazing and diverse properties. Food items placed in the pyramid can be stored
for an unlimited time. Being in a certain place of the pyramid, a person experiences a
surge of strength and inspiration. Inside the Church, this feeling is reinforced by the
religious ecstasy of believers. Using the pyramid as a resonator of electrical energy,
engineers created an electric current generator and a perpetual motion machine based
on it in the pyramid (Figure 2)
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Figure 2. The generator of electric charges in the pyramids of Thomas Traveler.

Italian physicists conducted a detailed study of the effect of slowing the hourglass,
housed inside an octahedron shape made of aluminum [3]. The authors of the article
write: “Overall series of the total 255 hours of measurements, the fluctuation level of
the hourglass durations inside and outside the truncated octahedron did not exceed
0.2 %. The relative difference of the durations inside and outside the octahedron did
not fall below 1.2%. The average relative difference was 1.67% that corresponds to an
equivalent gravity reduction of -0.324 g inside the octahedron. Outside the octahedron,
this amount of gravity reduction would correspond to an altitude of 100 km over sea
level. Only inside the described truncated octahedral container, we observed a stable
significant deviation in the duration of the hourglass, regardless of the location and
time. In containers of different shapes and sizes, even made of the same 1/16
aluminum sheet, the measured deviations did not exceed the average fluctuation level
of the hourglass duration. Currently, we have no explanation for the extraordinariness
of the octahedral (pyramidal) shape.” [8]. The superfluid medium of dark matter is
involved in all interactions (gravitational, electromagnetic and others). It is these
interactions in the pyramid that can lead to a change in the weight of particles in an
hourglass and their deceleration [9].

2.2.3. Violation of the Strong Form of PE for the Planet Mercury and the Mistake
of A. Einstein
In 2013, the scientific world was shocked by the article by the Chinese

mathematician Academician Hua Di “Einstein’s Explanation of Perihelion Motion of
Mercury” published in the collection of articles “Unsolved Problems of the Special
and General Relativity”, edited by Florentin Smarandach USA [10]. In his article,
Academician Hua Di showed that, when calculating the magnitude of the precession
of the perihelion of the orbit of Mercury, Einstein made a gross error in the integration.
As a result, the deviation was 71.5'', and not 43''. The theory is completely useless if
it is not confirmed by the experiment. From the time of Einstein to verify the
reliability of the theory of gravity, the calculation of the motion of the perihelion of
Mercury was used. It has long been known in astronomy that because of its proximity
to the Sun and under the influence of the gravity of other planets, Mercury is moving
not just along an ellipse, but an ellipse which itself slowly rotates in 575" within a
hundred years. This is an abnormal precession for the planets of the solar system. The
corrections calculated on the basis of Newton's theory gave a rotation of the
perihelion 532". It is believed that the remaining value of 43"cannot be explained
within the framework of Newton's theory. In 1915 A.Einstein calculated the
precession of the perihelion of the orbit of Mercury and obtained the expected value
43'', using the field equations of general relativity [2], it became his triumph. However,
in 2013 it turned out that Einstein made a mistake in his calculations. The shock of
Hua Di's article quickly forgotten, five years have passed since the article was
published, and no one wondered why, in the framework of the field GTR equations,
the calculation of the precession of the Mercury orbit perihelion gives 503.5´ over 100
years. The result ~ 71.63" was also obtained by direct numerical simulation of the
precession of the perihelion of the orbit of Mercury in the field of the spherical Sun
within the framework of GTR, conducted by Professor N.V. Kupryaev in 2018 [11].
The time has come to say that Einstein’s error is not accidental and GTR only works
in equilibrium integrable systems with reversible processes for which there is
performed of the equivalence principle. Non-equilibrium systems are characterized by
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a violation of the equivalence principle and conservation laws and must be described
by other theories of physics within the framework of the new scientific paradigm [12].
To calculate the new value of the gravitational constant Gм for the non-equilibrium
system of Mercury-Sun, it was proposed to use the basic value of the precession of the
perihelion of the orbit of Mercury 575" for 100 years, which established
experimentally in of observational astronomy and the values of Kepler's constant for
planets Earth and Mercury, calculated by Kepler [13]. The new method allowed us to
calculate the gravitational constant for the planet Mercury and it turned out to be Gm
~ 6.63403 · 10ˉ⁸ dyn· cm² / g². Direct numerical simulation of the perihelion
precession of the orbit of Mercury taking into account all the planets, as well as taking
into account the compression of the Sun, carried out in the framework of the modified
Newton’s law with a value of Gm ~ 6.63403 · 10ˉ⁸ dyn · cm² / g² allows you to
evaluate the result of the Mercury precession ~ 571. This is the most accurate result in
the entire history of the calculation of the Mercury precession.

Johannes Kepler formulated his laws of celestial mechanics on the basis of analysis
of long-standing astronomical observations of Tiho de Braga in 1609-1619 and Isaac
Newton fifty years later received Kepler's third law, as a consequence of the law of
universal gravitation and the second law of dynamics, introducing into the spatial
model of the universe the forces of gravity and inertia. This was a brilliant
confirmation of the correctness of Newton's theory of gravitation.

K = G₀M₀m g
m i

= R³
T ²�

(3)

where

m g. is the planet gravitational mass, interacting with the Sun, the M₀ mass,
produces a centripetal force of gravity;

m i. is the inertial mass of the planet. It is rotating around a circle of R radius and
producing a centrifugal force of repulsion,

R is an average value distance from the center of the planet to the center of the Sun,

T is a period of the planet rotation around the Sun,

G₀ is the gravitational constant,
K is Kepler’s constant.

Johannes Kepler calculated the value of the constant K for 8 planets:

Earth, Venus, Mars K = 3.35 · 10²⁴ km³ ∙ yearˉ²

Saturn, Jupiter, Uranus K = 3.34 · 10²⁴ km³ ∙ yearˉ²

Mercury, Pluto K = 3.33 · 10²⁴ km³ ∙ yearˉ²
Note the difference in the meaning of Kepler's constant. For planets of the terrestrial

group, rotating along stable, slightly perturbed orbits, K = 3.35, and for Mercury,
whose orbit is subject to strong perturbations due to its proximity to the Sun, the value
of K = 3.33, that is, less [13].

The equivalence principle (PE) predicts the same acceleration for bodies of
different composition in the same gravitational field and allows us to consider gravity
as a geometric property of space-time, which leads to the interpretation of gravity
from the standpoint of the General Relativity [2]. As a result of this, the gravitational
mass of A. Einstein became equal to the inertial mass under any conditions and all the
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planets in the solar system have a gravitational constant equal to the gravitational
constant of the Earth G₀=6.67408·10ˉ⁸ dyn·cm²/g² [13]. Although Einstein's General
Relativity believes that the equivalence principle is never not violated, alternative
gravity theories using scalar fields predict a violation of PE. In the most famous
alternative theory of Brans-Dicke, the intensity of the gravitational interaction
depends on the additional scalar field. Within this theory, it is possible to formulate
the Mach principle, according to which the inertia of bodies manifests itself due to
interaction with distributed matter in the Universe. Analysis of the formula (1) of
Newton - Kepler allows you to assess the approximate value of the gravitational
constant for the Mercury Gm from solving the proportion (2) (we neglected the
violation of the equivalence principle for the planet Mercury [12]):

(4)

This value of the gravitational constant should be used in the modified Newton's
law of gravity 2

21 / rmGmF  , when referring to the Sun-Mercury system.

For Mercury, whose orbit is subject to strong perturbations due to its proximity to
the Sun,, there is a violation of the strong principle of gravity, as it happens when
spherical bodies move in a superfluid turbulent medium-dark energy and dark matter
in new cosmological models. A macroscopic approach, the hydrodynamic behavior of
the added weight of spherical bodies of any nature (including those of charged
clusters) in superfluid ³He-B (analog of dark energy) is the primary source of job
Stokes. It is a complex force F (ω), exerted by the fluid on the sphere of radius R,
performs periodic oscillations with a frequency ω. Within the low Reynolds numbers
we have:

F(ω)= 6πηR [1+R/δ(ω)]V(ω) +3πR²√2ηρ/ω [1+2R/9δ(ω)] iωV(ω) (5)

δ (ω) = (2η/ρω)½

where ρ - fluid density, η - the viscosity, V - velocity amplitude sphere, δ (ω) - the
so-called viscous penetration depth, which increases with an increase in viscosity and
a decrease of the oscillation frequency.

The real part of the expression (5) is a known Stokes force derived from the
movement of fluid in the sphere. Imaginary component (coefficient of iωV) is
naturally identified with the effective mass of the cluster added:

Мeff (ωR)=2πρR³/3 [1+9/2 δ(ω)/R] (6)

Origin added (attached) mass Meff (ωR), depending on the frequency ω and the
radius R of the sphere of the cluster associated with the excitation of the field around
a moving cluster of hydrodynamic velocity υᵢ (r) and the appearance in connection
with this additional kinetic energy. In superfluid additional mass has two components:
superfluid and normal [14]. Professor I. Prigogine, winner of the Nobel Prize called
this effect “an active influence on the system from the outside, with the transition of
the system in a nonequilibrium state.” I. Prigogine clarifying Mach’s Principle and
came to the conclusion that in a steady condition, an active influence from the outside
on the system is negligible, but it can become of major importance when the system
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goes into a non-equilibrium condition [16]. As a result of this, the value of the
gravitational constant for the non-equilibrium system Mercury-Sun is different from
the value of the gravitational constant for the equilibrium of the Earth-Moon-Sun
system. Geometric theory of Einstein's General Relativity, which requires compliance
with the equivalence principle, does not allow this, and Newton's law can be modified
for different values of the gravitational constant.

Thus, Kepler-Newton's observational astronomy came into conflict with Einstein's
abstract speculative theory. The consequences of this can not overcome so far. The
historical role of Mercury in front of science is that the violation of the principle of
equivalence when the planet moves in a strongly perturbed orbit requires a revision of
the theoretical constructions of the Einstein's General Relativity. A new gravitational
constant for Mercury and Pluto Gm ~ Gp ~ 6.63403·10ˉ⁸ dyn · cm² / g², will be in
demand in practical astronomy and space navigation. For other planets of the solar
system, the value of the gravitational constant is equal to or close to the generally
accepted value G₀ = 6.67408 · 10ˉ⁸ dyn · cm² /g². [6]

3. The Nature of Gravity

3.1. Celestial Kepler-Newtonian Mechanics in the Heliocentric System.
Johannes Kepler formulated his laws of celestial mechanics as a result of many

years of analysis of astronomical observations by Tycho Brahe in 1609 - 1619. These
laws are:

i. All planets move in elliptical orbits in one of the foci is the Sun;

ii. Area of space described by the radius vector of the planet is proportional to the
time;

iii. The ratio of period squares of any two planets is a ratio of cubes of their large
semi-axes of elliptical orbits, along which they rotate around a central body. This
implies that the ratio of the cube of the orbit radius to the square of the orbit time of
the planet is constant [13].

Using Kepler’s laws, one can determine the elliptical orbit of any planet in the solar
system or satellite and all its parameters without involving Newton’s law of universal
gravitation and such dynamic concepts as mass, energy, force, angular momentum
and the like. This is a stationary picture of the solar system (Figure 3).

Figure 3. Solar System Planets.
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Kepler's metaphysics was further developed in the works of I. Newton. Half a
century after Kepler, Newton introduced forces into the spatial model of the universe
and received the Law of Universal Gravity 2

21 / rmGmF  , where F is the
gravitational force, m₁ is the mass of the Sun, m₂ is the mass of the planet, r is the
distance between the centers of the Sun - planet.

Newton's law of gravity mathematically confirms long-term observations of the
planets of the solar system. With its help, the positions of the planets for many years
are calculated, but no one calculates the position of the Sun relative to the planets
since the Sun is always in the center of the heliocentric coordinates. The world for this
law is the planets of the solar system. For other objects of the solar system, the
applicability of this law is not a fact. If we try to calculate the force of attraction not
between the Sun and the Earth, but between the Earth and the Sun, it will not be clear
how the Earth, whose mass is small relative to the Sun, can attract the Sun to itself.
Earth in orbit is held by the gravitational force of the Sun and centrifugal force, but
there is no centrifugal force of the Sun relative to the Earth. Therefore, if the Earth
begins to attract the Sun to itself, then this will lead to a collision of the Sun with the
Earth. From the above, it can be concluded that the size of the gravitational funnel
created around the Earth by vortices of excited quantum medium (dark matter) does
not reach the Sun, and the Earth falls into the region of the gravitational funnel of the
Sun. Indeed, it has been experimentally established that the radius of the Earth’s
gravitational funnel is approximately 900,000 km, and the distance from the Earth to
the Sun is 150,000,000 km. [15] In the solar system, the effects of gravity of the sun
and gravity of the planets are delineated! Planetary gravity funnels have finite
dimensions and do not overlap with each other (Figure 4).

Figure 4. Gravity funnel.

The practice of interplanetary flights shows that there is no smooth transition from
an area in which solar gravitation dominates to an area in which planetary gravity
dominates. At the moment the spacecraft crosses the border of these regions, an
abrupt change in the “true” speed of the spacecraft occurs. Moreover, for the correct
calculation of interplanetary flight, the "true" speed of the device within the planetary
gravitational funnel should be counted only in the planetocentric reference frame, and
in interplanetary space - only in the heliocentric reference frame. The jump of the
“true” speed of the spacecraft (up to tens of kilometers per second) at the entrance to
the gravitational funnel of Mars or Venus is a real, experimentally confirmed, the
physical effect [15]. The consequence of this jump is an unexpected Doppler shift of
the carrier frequency during radio communication with the device and a change in the
type of its trajectory. For this reason, a number of Soviet and American vehicles were
lost during the first flights to Venus and Mars. The fact of differentiation of
gravitational planetary funnels naturally follows from the gravitation hypothesis,
which is based on the excitation of the cosmic medium (dark matter) by bodies of
astronomical sizes.
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3.2. Albert Einstein's Speculative Geometric Theory of Gravity
As mentioned above, the equivalence principle predicts the same acceleration for

bodies of different composition in the same gravitational field and allows us to
consider gravity as a geometric property of space-time, which leads to the
interpretation of gravity from the perspective of the General Theory of Relativity [2].
In the general theory of relativity (GR), Einstein proposed a new interpretation of
acceleration. Acceleration, which Newton explained in terms of gravitational and
inertial interaction, is considered in GR as the result of curved space-time. In
Einstein's gravitational theory, the curvature of space-time (Gravity funnel Fig. 4)
determines the existence of matter-energy. The equations of Einstein's general theory
of relativity are usually written in such a form that the left side is expressed through
the space-time curvature tensor and has a purely geometric nature, and the energy-
momentum tensor of matter and fields of various nature is on the right side. Einstein
himself was unsatisfied with such a separation of geometry and matter in equations.
Indeed, the form of the mathematical tensor was the result of subtle geometric
considerations, while the stress tensor, which defines the “source” of space-time
curvature, is described in terms of macroscopic concepts of pressure and energy
density. Einstein compared his equations with a building, one wing of which is built
of precious marble, and the other is made of cheap wood [17]. Taking into account the
dependence of the speed of light on the conditions under which it propagates, leads to
the fact that the metric tensor itself, through the speed of light entering it, turns out to
be directly dependent on the state of matter and, thus, the connection between matter
and geometry becomes closer. Einstein was very interested in proving the possibility
of the dependence of the speed of light on external conditions and declared: “I do not
believe that God created the universe such that in it the speed of light does not depend
on anything”. In the standard model, there are only two independent variables: density
function σ and the Hubble H. To define them, you need two equations, which gives
Einstein's theory. One of the equations binds Hubble function H with a density of σ;
the second equation expresses the adiabatic space evolution of the universe. Adiabatic
means that between the environment and the elementary volume in general relativity
Einstein's no heat exchange (dQ = 0). Prigogine, winner of the Nobel Prize wondered:
“Is the Universe a closed system in terms of thermodynamics?” Answering this
question, I. Prigogine came to the conclusion that the postulate of the absence of heat
exchange between the environment and the volume element (the adiabatic process of
cosmological evolution dQ = 0) is erroneous [16]. Einstein's universe is a closed
universe with constant entropy since in such a universe there are no irreversible
processes. Prigogine writes. “In a stable steady condition, an active influence from
the outside on the system is negligible, but it can become of major importance when
the system goes into a non-equilibrium condition. Herewith, the system becomes non-
integrable, the time loses its invariance and its behavior is probabilistic in nature.”
[16]. Active contribution of cosmic medium appears in cosmology in the maintenance
of constant energy thickness under the accelerated extension of the Universe. For a
description of the birth of matter in Einstein’s general relativity is necessary to
prevent variations in the density of matter due to the production of particles. This
leads to disruption in time symmetry. Prigogine proposed to add the number of
variables included in the standard model (the pressure P, the mass-energy density σ
and the radius of the universe R (t)) an additional variable n - the density of the
particles and an additional equation, which would tie the Hubble function of radius of
the universe R (t) and the birth of particles n.
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(7)

where α - kinetic constant equal to zero or positive.

In this equation (7), the value of α and H are positive since we are talking only
about the birth (and not destruction) of the particles. In Minkowski’s space, where H
= 0, the production of particles cannot be (equation Hψ = 0 equation is often called
the Wheeler – DeWitt Equation). Furthermore, in Einstein's Universe the total number
nR³ constant irrespective H values, α = 0 Further, considering how the birth of the
particles leads to a modification of Einstein's equations of GTR in terms of the first
and second laws of thermodynamics, we have an entropy production proportional to
the rate of particle production [16].

3.3. Field Gravity Concept
In contrast to the "geometric" concept of gravity, the "field" concept of gravity

allows one to describe the gravitational interactions of bodies in the same way as
electric and magnetic interactions. In this case, gravitational fields must have
properties similar to, but not identical to, the properties of electromagnetic fields. The
field concept of gravity does not contradict other experimentally justified approaches
to the description of the phenomenon of gravitation and inertia, in particular, for
example, to some models involving quantum vacuum (dark matter). In this case, the
nature of the gravitational funnel described by the speculative space-time curvature of
Einstein's general theory of relativity can be replaced by a gravitational funnel created
in a space environment (dark matter) around a rotating celestial body of astronomical
size (Figure 4). The change in the gravitational potential occurs instantaneously in all
regions of the gravitational funnel space in accordance with the pressure gradient
described by Euler's-Bernoulli's equation for superfluid continuous media [18]:

∂v
∂t
+ V� ∂

∂�
+ V� ∂

∂y
+ V� ∂

∂z
V = g − �

ρ
grad p (8)

This equation was established by L.Euler, 1755.

For a stationary flow without vortices, expression (8) is simplified, since in such a
flow rotV at each point is equal to zero. It follows that for all flow points the motion
of an incompressible fluid will be a potential [17]:

v²
2
+ � + p

ρ
= const (9)

where

U is the gravity potential. U = g z (z is the height).

Equation (9) is Bernoulli’s equation, 1738.

Thus, we apply Newton's second law to describe the motion in a gravitational field
of particles of a medium in a small volume element dV whose density is (ρ). The mass
(m=ρdV) of the volume, multiplied by its acceleration ( � = ∂v

∂t
), is equal to the

resultant force acting on it. The resulting force consists of gravity (ρdVg) and force
arising from the difference in the value of pressure (p):

��� ∂v
∂t
= ρdVg − dV grad p (10)

From the equation of motion, after dividing each term (10) by ρ dV, we obtain the
Euler formula (8). The potential motion of the medium in a homogeneous
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gravitational field will be obtained by multiplying all the terms of the Bernoulli’s
equation (9) by the density:

ρ v²
2
+ ρg� + p = const (11)

A number of experimental facts in cosmology that cannot be explained using
Newton’s law of gravity and Einstein’s theory of gravity can be explained as part of
the formation of cosmic gravity for the nonequilibrium motion of planets, stars, and
galaxies in a quantum medium model (dark matter and dark energy), which is 95%
from the density of the substance of the Universe, in which baryonic matter is only
5%.

4. Conclusion
Thus, with the advent of the era of space flights and radio telescopes for observing

the Universe, the data of space experiments came into conflict with Newton’s
prevailing gravitational law and Einstein’s general theory of relativity. The spread of
these laws throughout the Universe is faced with their violation in the movement of
stars and galaxies associated with the presence of a quantum medium created by dark
matter and dark energy, which make up 95% of the substance of the Universe. The
laws of gravity are not satisfied when spacecraft fly to asteroids and comets visiting
the solar system. The laws are only valid for the planets of the solar system for which
they were created by Kepler in 1617, after analyzing the astronomical observations of
Tycho de Braga. The universal law of gravity is still awaiting its implementation after
solving the main issue - the nature of gravity. In turn, the source of attraction or
repulsion between the baryonic masses of bodies mall size depends on the type of
interaction between them (Newton's forces, Coulomb forces, nuclear forces, etc.).
Within the framework of this article, a possible model of gravity on a scale of the
Universe was proposed, including the influence of the dark matter of the space
environment on baryonic bodies, astronomical masses, nature effects, similar to the
hydrodynamic effect on bodies in a hydrodynamic continuous medium according to
the Stokes law and Bernoulli's law. In connection with the growing crisis of
fundamental physics, related to the fact that relativistic invariance, which is based on
subjective Spatio-temporal representations, is not consistent with quantum-
mechanical non-locality, which is objective in scientific circles, the belief that the
Universe is illusory is gaining ground. The most famous representative of the
"anthropic principle", in which the observer is the key to the existence of the process,
is physicist John Wheeler. According to Professor Wheeler, it turns out that this is not
the Universe that you are exploring now, consists of elementary particles, but
elementary particles appear in the Universe because we study it. For the first time, the
“crazy" idea of the illusory nature of the Universe was born to the physicist of the
University of London, David Bohm, a colleague of Albert Einstein, in the middle of
the 20th century. According to his theory, the whole world resembles a hologram.
Scientists from the Center for Astrophysical Research at the Fermilab Laboratory are
currently working on a Holometer device. Using the “Holometer” device, experts
hope to prove or refute the insane assumption that the three-dimensional Universe, as
we know it, simply does not exist, being nothing more than a kind of hologram. In
other words, the surrounding reality is an illusion and nothing more. In Russia, in the
treatise on gravitation, “The strategic mistake of modern physics,” professor of
physics A. A. Grishaev, while not rejecting gravity as a natural phenomenon, argues
that Isaac Newton’s universal law of gravity is a fiction. Instead of outlining the
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applicability of certain laws, they are completely denied. His concept of a “digital”
physical world, set forth in the book “This“ digital ”physical world” according to
which the world exists thanks to appropriate software, and the behavior of each
elementary particle, atom, body, planets and stars and even galaxies is determined by
the package of corresponding programs, leaving scientists the role of the contemplator.
He did not specify who composed these programs, but reasonable creatures must be
assumed. For A.A. Grishaev, metaphysics is the pinnacle of scientific creativity, but
in order to connect all the facts he cited into scientific theory, binary logic is not
enough. It is early for science to bow its heads before the wisdom of the cosmic
supermind. Scientists need to overcome another crisis in the theory of knowledge of
the Universe independently and on the basis of new experiments and knowledge
accumulated by mankind, to propose a new paradigm of world knowledge.
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