Vasil Tchaban, doct. of science, profes- X
sor of the National University "Lviv Poly-

technic”, full member of the Academy of N
Engineering Sciences of Ukraine and the
New York Academy of Sciences, mem-
ber of the National Union of Writers of
Ukraine, editor-in-chief of the scientific
journal "Technical News". Specialist in
mathematical modeling. Author of 550
scientific works, 800 surrealist short sto-
ries, 1500 aphorisms. His pen is the au-
thor of 52 books (31 scientistic, 10 artis-
tic, 11 humanistic). Scientific works are
devoted to the theory of the electromag-
netic field, the theory of electromagnetic
circuits, the theory of electromechanical
systems, numerical methods, theoretical
physics, the theory of nonlinear differen-
tial equations, the history of science and
technology, and local history.

He started his own original surrealistic
creative style, which significantly ex-
pands the creative means of fiction. It fo-
cuses on a short work of art with the ma-
ximum information load of each word,
which is very important in our time of an
avalanche of electronic information.

Electrogravity:
movement in an electric and
gravi\tationalhfiéld

>
=
>
<
Y
)
©)
4
=
O
I
-
T

V. Tchaban

-

Vasil Tcha %Eﬁn y




| dedicate to the bright memory of star
sister Hanna (21.03.1945 - 04.12.2021),
who for 28,018 earthly days filled my

world with unearthly sisterly love.
Author



Vasil Tchaban

Electrogravity:

movement in an electric and gravitational field

For those who consider university
education to be the first step in
learning the Truth

Lviv: "Space M", 2023



UDC 52-336/.337:629.7(=111)
Recommended by the Academic Council of the National University. "Lviv
Polytechnic" (protocol No 2 of Juny 20, 2023).

Electrogravity: movement in an electric and gravitational field. (monographic
edition) / Author Vasil Tchaban. — Lviv: "Space M", 2023. — 160 p.

The experimental laws of statics — Newton's gravitational interaction and
Coulomb's electric interaction in the case of motion of bodies have been adap-
ted, taking into account the finite velocity of propagation of an electric and gravi-
tational fields. As a result, it was found that the force interaction is three-com-
ponent. The first components are the static forces of Newton and Coulomb. The
second components are Lorenz force and gravitomagnetic force, caused by the
transverse components of the speed. And the third component (previously un-
known) — is due to the longitudinal components of velocity. They play a very
important role in the dynamics of motion. On this basis, a unified proto-formula
of motion is obtained, with the help of which symmetric information about elec-
tric and gravitational energy in the form of the Hamiltonian action of a field
functional is prepared. According to the variational principles, similar space-time
differential equations of electric and gravitational fields are constructed. The re-
sults of the simulation of motion dynamics in both fields of micro-, macro-, and
mega world are added

Such important problems as perihelion precession of planets, the capture
of celestial bodies by a black hole, interaction of the light beam with gravity, the
anomaly of "Pioneer" probes, electromechanical state of Hydrogen and Helium
atoms, etc. are simulated.

The expected circle of consumers is a wide range of scientists, teachers,
students of natural sciences / V. Tchaban, doctor of sciences, professor, and aca-
demician.

Bibl. 46 title. ill. 56.

Reviewers:

0. Gogoliuk, Dr. technical Sciences, Prof. (Ukrainian)
E. Kharchenko, Dr. technical Sciences, Prof. (Ukrainian)
T. Kwater, Ph.D.-Ing. Habil., Prof. (EU)

B. Pobereyko, Dr. technical Sciences, Prof. (Ukrainian)

Computer layout — by the author
Copyright @ in 2023 Vasil Tchaban

ISBN 978-617-8055-50-9



As gravity in the hands of God ignites
the heavenly stars, so electricity in
human hands ignites earthly lamps.
Author.
Introduction

Curious the Reader! Your attention is invited to take part in thinking about
those three elephants on which the physical World stands, whose names are
Energy, Electricity, Gravity. To be more specific, it is about how to liken the equa-
tions of electricity and gravity on the basis of energy approaches. Especially
since Newton and Coulomb made such an analogy in the early stages of their
study. Experimenting in real life, their laws of force interaction of gravitational
masses and electric masses (charges) in a mathematical representation surprisingly
repeated each other, and in addition, both of them brought out to global constants,
which according to the anthropic principle we owe their existence. This guarantees
their truth and steadfastness, but within the limits of the condition under which
they were established, and its name is Static (Akinita). And this is so opposed to
the all-embracing movement (Panta rhei).

Thus, the idea of the book also came to light — to move from place the inter-
acting masses electric and gravitational — in both the named laws, as so far the
only real starting platforms for forward movement. But the movement itself’is not
only translational (stationary), but also eddy. Fortunately, a part of the vortex compo-
nent in the electrical movement caught the eye of experimenters Ampere and
Faraday, who successfully encoded it under the guise of the laws of magnetism.
The theorist Maxwell only had to combine the achievements of his famous prede-
cessors into a coherent theory of electromagnetism — in the form of spatio-temporal
differential equations of electric and magnetic vectors, or in a unified representation
—in the form of spatio-temporal differential equations of the vector-potential.

But, as our experience has shown, for a complete description of the movement,
taking into account the two components of the force, the Coulomb force and the
Lorentz force caused by the tangential (transverse) component of the speed of
movement, turned out to be insufficient. Here we need to add the lost third com-
ponent of the electric force interaction, caused by the radial (longitudinal) com-
ponent of the movement speed. It is this component in our research that will
complete the trinity of the full vector of the electric field force, which causes the
dynamics of the movement of charged bodies in the field. We draw attention to
the fact that in our interpretation the concept of an electric field is broader than
the generally accepted one. Because the magnetic field is interpreted as only one
of the side effects of movement in the electric field.

Unfortunately, there is still a misconception that in the pre-light (pre-
relativistic) range of speeds, sufficient accuracy in the description of motion is



provided by Coulomb's law of electrical interaction and the Lorentz force. But
this, as we will show, is far from true. It is impossible to fully describe the movement
without the third component! This is convincingly confirmed by those claims to
the methods of classical physics from the side of the quantum theory of the mic-
rocosm, because of which these methods were hastily pushed beyond its limits.
But we refuted all these claims. This is important, because it proves the physical
unity of the universe at all levels of the micro-, macro- and megaworld. Although
this does not deny that each of these worlds may have their own local laws, for
example, quantum laws in the microcosm.

Gravity could only envy electricity and rush to catch up. In order to quicken
her steps, she nonchalantly called upon unbridled surreality, which for a time
dissipated like omnipresent mathematics. Caught in her stiff arms more than a
hundred years ago, she still can't free herself from them. Especially since the
clasped hands belong to the handsome man of relativism.

The main idea of the book is quite logical - to turn mechanics into the direction
of electricity, so that it can use all the assets of its glorious theory. Such a union
should be useful for both of them not only in the plane of research of physical
processes, but also in epistemology - the theory of knowledge, the relationship of
knowledge to reality. Such a union can be served only by the energy inherent in
both of them in equal measure, as for electricity and for gravity.

But here another secret of the universe appears - the essence of energy
itself. Who disposes of it unconditionally in our ideal material world? Science is
still far from understanding energy, but it uses it skillfully. In this regard, it is worth
listening to the timeless words of the great thinker H. Poincar?:" Since we cannot
give a general definition of energy, the principle of energy conservation simply
means that there is something that remains constant. And if so, then no matter
how much new information about the world the future experiment gives us, we are
sure in advance that something will remain constant, which we can call energy".
But, regardless of the limitations of our knowledge, energetic approaches in science
remain the most powerful means of learning about the physical world.

In order to achieve the set goal, it was necessary to solve related problems:

1. First of all, adapt the fundamental experimental laws of statics - Newton's
gravitational interaction and Coulomb's electrical interaction to the case of the
movement of interacting bodies. On this basis, to obtain a unified proto-formula
of motion as a triune symbiosis of the laws of Newton, Coulomb and All-
encompassing motion from the submission (through the ages) of Heraclitus of
Ephesus. It gives a description of the movement on the micro-, macro- and mega-
levels of the material world. Not only that, this wonder-formua is filled to the brim
with deep philosophical content.

2. On the basis of the received protoformula of motion, ensure all symmetrical



information about the electric and gravitational energy of motion with a view to
both components - stationary and vortex. To bring the obtained results to the
form of action of the Hamiltonian field functional.

3. Based on the Hamilton-Ostrogradsky variational principle, to construct
similar equations of the electric and gravitational fields according to the combined
action functional. New results of the theory of gravitation should be dublicated
using the methods of classical mechanics if possible.

4. To give epistemological assessments of the obtained results in the first
approximation with an orientation to the prospects of further movement forward.

A quite reasonable question may arise: why such a problem and its solution
appear so late? — Indeed, this could not have happened if the creators of the so-
called of the new physics understood at one time the warning of one of its most
active founders, H. Poincar?, regarding the delitant uproar about the failure of
Galileo's transformations: "... no physical experience can confirm the truth of
some transformations and reject others as inadmissible." Thus, one of the most
noble physical theories started with an ignoble act. This fire, as you know, flared
up further, as a result of which our flat Euclidean world became cramped and all its
creators fell amicably into the crooked Riemanns. And the common people, as
usual, sincerely believed all this.

The idea to approximate the equations of electricity and gravity in this way
arose recently. This happened in my native village Zahoriv during the coronavirus
quarantine. In this regard, I will give two daily entries (short):

19.03.20. Zahoriv. 1 Proved that the second term in my adapted Coulomb law is the
net Lorentz force. So, alone, surrounded by the spirits of ancestors, I punched a hole in the
biggest rock, through which the pure waters of electricity and mechanics will gushed!

24.03.20. Lviv. In the conditions of a total coronavirus pandemic, at 1322 I made a
formal assimilation of electricity and mechanics! The solution, surprisingly, turned out to
be too simple. First of all, we are talking about the main potential vector A, which appeared
as a velocity vector, and its first derivatives — as vectors: acceleration (E) and angular
velocity (B). Probably, this is how physics makes its way to our consciousness through
the labyrinths of mathematics. And this is already a question of epistomology - knowledge
as a form of connection between consciousness and being. Because everything a person
deals with is given to him through inner experience.

Vector A has not only the physical dimension of speed (m s), but also the
philosophical one — the measure of All-Encompassing Motion, "as they say in
Greek". It is clear that Heraklitos of Ephesus (Herakleitos ho Ephesios) (535-475
BC) addressed these two miraculous words to us over the centuries for a reason.
And so that we understand their greatness. In order to present such voluminous
material, it is necessary to immediately write a monograph-blitz! I will call it "Panta
Rhei". This will be the Eternal Movement of my tired soul. The wife noticed an
interesting fact - pandemic and panta ray are even somewhat consonant.



The book contains five chapters.

The first is didactic in the spirit of Feynman's lectures, focused on mechanics
as involved in solving the problem. It reveals the essence of the basic vector
characteristics of electromagnetism and the basic laws of statics of electric and
gravitational fields.

In the second, the basic laws of statics of the first chapter are adapted to the
case of mutual movement of interacting bodies. On their basis, the energy
functional of action is prepared for the formal use of variational methods in the
construction of the combined equations of electricity and gravity directed in
channel of gravity.

The third chapter demonstrates the wide achievements of electricity in the
field of variational methods - as a reference point for mastering gravity. At the
same time, attention is focused on the basic principles of physics - least action
and conservation of energy.

In the fourth, the similar equations of electricity and gravity obtained on the
basis of the energy approach are given. A separate place is given to wave processes.

The fifth is assigned the scientific-philosophical role of relieving the tension
between all those who gave and are giving all their strength to a noble goal - the
search for truth, in the night sky of which the most attractive constellation of
gravity and electricity burns.

If we have already asked about the truth, then it is worth listening to the
words of the same Henri Poincar? once again: "The harmony that the human mind
hopes to discover in nature, does it exist outside the human mind? No doubt, no;
an impossible reality that would be completely independent of the mind that
grasps it, sees it, feels it. Such an external world, if it even existed, would never be
accessible to us. But what we call objective reality is ultimately what thinking
beings have in common. This common side can only be harmony expressed by
mathematical laws. Therefore, it is precisely this harmony that is the only objective
reality, the only truth that we can achieve; and if  add that the universal harmony
of the world is the source of all beauty, then it will be clear how we should value
those slow and difficult steps forward that little by little reveal it to us."

* * *

And yet, shouldering the solution of such a complex problem as the
assimilation of the theoretical foundations of electricity and gravity, human
conscience cannot stand aside. Therefore, these first steps taken by us should be
considered as one of the possible hypotheses, which has the right to exist next to
other possible ones. And even if I am wrong, my mistakes will still accelerate

someone's "slow and difficult steps forward".
2021.29.06. Stary Zahoriv



1. 1. BASIC LAWS OF STATICS

1.1. Electric charge

The material world is built from elementary particles that have an electrical
charge. These particles are in continuous motion. They are part of atoms and
molecules, but they can also be in a free state. The electrical charge of elementary
particles is their important physical property along with other physical properties
(mass, energy, momentum, etc.) inherent in other forms of matter movement. Thus,
mechanical movement can be characterized by resorting to three main quantities
- mass, distance, and time. But this is not enough to characterize electrical
phenomena. Here it is necessary to resort to the fourth main value - electric
charge. The fundamental property of charge is that it can be positive and negative.
Entering into interaction, different-named charges are attracted, same-named
charges are repelled. The reason for the duality of charges is not exactly known.
Modern physics suggests considering positive and negative symmetry as opposite
manifestations of the same quality, just as spatial symmetry contains the concepts
of left and right, and temporal symmetry contains two directions of the passage of
time.

Let's consider two important properties of a charge that relate to its quantity,
and therefore, the possibility of its measurement.

The first of them is that in an isolated system, the total electric charge (the
sum of positive and negative charges) remains constant. By isolated we mean
such a system through the boundaries which no other substance can penetrate.
Light can enter and leave the system, because photons do not have a charge, and
if a photon with high energy ceases to exist, it gives rise to an electrically neutral
pair - an electron and a positron with charge equal in value but opposite in sign.
By the way, charged particles can be born only in pairs, because our universe is a
completely compensated system of positive and negative charges.

The law of conservation of charge can be considered as a postulate, or an
empirical law, confirmed by all experiments without exception. Deviations from
this law are incompatible with the modern theory of electricity. In addition, the
complete electric charge of an isolated system is a relativistically invariant number.
Observers placed in different inertial coordinate systems, measuring the charge,
will get the same value.

According to the existing beliefs of relativists (which is difficult to agree
with, but more on that later) according to Lorentz transformations, space, mass,
effort, and time undergo changes during the transition from one inertial coordinate



system to another, and the charge is unchanged. Otherwise, it would not be
possible to observe the phenomenon of preservation of a complete charge in the
experiments. For example, let's heat an untuned conductor. Since the masses of
protons and electrons are different, they acquire different velocities. And if the
charge depended on the velocities of the particles that carry it, then the charges
of protons and electrons of the heated conductor would not be compensated, and
it would be charged. However, no one observed anything similar in the experiment.

Another important property of charge is its quantization. Evidence confirms
that all elementary particles have the same charges. For example, consider two
elementary particles — a proton and an electron. There is the greatest possible
difference between them for elementary particles (at least the fact that a proton is
1836 times heavier than an electron), but their charges are the same in value and
opposite in sign. In this lies some incomprehensible secret of nature for us. It is
the charges of the proton and electron that are the smallest values of the charge,
the further division of which is impossible. Although recently, this shrine has
been shaken in connection with the doctrine of quarks.

One of the latest hypotheses states that the electron, as the smallest particle,
consists of three quarks. To supplement it, we put forward our own hypothesis -
only about the quark distribution of the lattice densities in three active zones of
the same volume by radius: -€2/3, -e2/3, +e1/3 with a white hole in the center. This
model of the electron cancels at least two important problems of electricity without
contradicting its classical laws, the crisis of the electromagnetic mass and the
point-likeness of the charge. The crisis of the electron mass was caused by the
deficit obtained by the universal formula m = E/c? and by the pulse of the elect-
romagnetic field. The crisis of the pointiness of the charge consisted in going
towards energy and mass when the radius goes to zero. The experimental fact of
the collapse of Coulomb's law at distances of 10-16 m tells us about one thing -
there is no electric field beyond the sphere of the electric radius of a white hole,
and this will be the case only when particles cannot cross it. As you can see, the
electron is small, but the scientific discussions about it are big. But this will be
discussed in more detail in paragraph 1.5.

The charge of a body is the algebraic sum of all its elementary charges. The
number of electrons in one gram of substance is 3.1023. At the macro level, the
discreteness of the charge can be neglected, considering that its values can
change continuously from zero to admissibly large. We denote the charge by
the letter q, measured in coulombs: C = As. In practice, it is necessary to use
derived concepts: volume, surface, and linear charges.



1.2. Coulomb's law

Even the ancient Greeks observed that a rubbed piece of amber could lift
small pieces of papyrus. But many hundreds of years passed until people found
an explanation for this strange phenomenon and established a quantitative law
describing it. It is not necessary to state separately that we are talking about the
force interaction of two charged bodies and Coulomb's law, which is at the ba-
sis of it,

F,=ki%y | (1.1)

Ut

where F | is the force vector; g, ¢, are interacting charges; r , is the distance be-
tween the charges; r , s ort, directed from the first charge to the second; & is an
electrical constant

1
4me,

k= =8.987742-10° Nm? C 2.

Thus, stationary electric charges are repelled or attracted with a force
proportional to the product of the values of the charges, and inversely proportional
to the square of the distance between them. At the same time, it is assumed that
both charges have exact coordinates, occupying areas that are small compared to
r,,» because otherwise, 7, loses its ambiguity. The condition of immobility of
charges is necessary in this case to exclude the effects of movement that occur
during movement and are known as magnetic forces.

Coulomb's law of the interaction of electric charges is similar to Newton's law
of universal gravitation

F, =Gm1_72"2r12’ (1.2)
Ut

where m,, m, are masses of interacting bodies;

G =6,67410" (m’kg's?)
is gravitational constant.

The main content of both laws is the statement about the inverse dependence
of the force on the square of the distance. But, despite the external similarity of
both laws, they lead to strikingly different quantitative results, which are a
consequence of theratio &/G=1,35-10%. And the fact that we encounter the force
of gravity every day and practically do not feel electrical forces is a consequence
of'the fact that incredibly large electrical forces are balanced in individual physical
bodies. But if the body of our neighbor, who is at arm's length away, had one
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percent more electrons than protons, then the force of interaction between us
would be enough to lift our planet.

A real example of a huge electrical interaction is the atomic bomb. Its energy
is the energy of repulsion between protons of two fragments of the nucleus of a
heavy element. The protons of the nucleus are held together by intranuclear
forces that are greater than electrical repulsive forces, but these are short-range
forces. If a slow neutron enters the nucleus of a heavy element, which contains
many protons, it will cause individual protons to move away to a distance greater
than the distance of close action of nuclear forces of attraction. And here Coulomb's
law begins to work without hindrance.

According to modern information, the range of distances of Coulomb's law
starts from 10" m and more. At smaller distances, the application of the laws of
electromagnetism is doubtful. Looking ahead, let's say that the entire modern
theory of electricity can be built on the basis of Coulomb's law and the invariance
of the charge relative to the transformation of coordinates. But such a path is
unnecessarily complicated. The simpler one is the one that leads to the concept of
amagnetic field.

1.3. Electric field vectors

Let's consider some distribution of electric charges ¢, q,, ..., ¢,. fixed in
space. If we are not interested in the forces of interaction of these charges with
each other but are interested in their interactions with some other electric charge
g with known coordinates x, y, z, then this force can be calculated according to

(L1):

N
F=Y 3y, (1.3)
i=1

7,

i

where 7, is the distance from the i-th place to point x, y, z; r, is spatial single vec-
tor.
If we shift the ¢ out of the sum, we get

F=¢E, (1.4)
where
N q
E=) k=tr, =E(x,y,2). (1.5)
i=1 1

i

The vector value (1.5) is called the electric field intensity vector, measured
in volts/meter: V m. The function E(x,y,z) can be calculated at any point in
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space. Therefore, the question arises: does it characterize a physical substance
called an electric field or is it just a convenient coefficient that is sufficient to
multiply by the value of the charge to obtain the value of the force. Now they
adhere to the first opinion, because the electric field vector at an arbitrary point
in space makes it possible to predict the force that will act on an arbitrary de-
vice at that point, and this force is capable of doing work.

Ifin (1.4) we take g = 1 K, then we get F = E. Therefore, the electric field
intensity vector is equal in value to the electric field intensity vector with which it
acts on one stationary positive charge in a vacuum.

Much effort was spent on the geometric construction of field paintings, but
all of them are imperfect and do not reflect the physical essence. The most correct
point of view turned out to be the most abstract - the fields should be considered
as mathematical functions of coordinates and time. We owe the study of the field
to the English physicist Faraday. This is how he solved the problem of the force
of proximity interaction of charges.

You will not surprise us with the Earth's magnetic field. However, we rarely
think about the fact that we live between the covers of a giant capacitor. Its
negative electrode is the Earth, and its positive electrode is the ionosphere. An
atmospheric generator with a capacity of about 700 MW maintains a voltage
between the electrodes of 400 kV. The electric field strength near the Earth's
surface of such a capacitor is 100 V!, The average daily current of the atmosphere
(due to the imperfection ofits insulating properties) is 1800 A, reaching a minimum
value at 4 o'clock, and a maximum at 7 p.m. GMT. This current is enough to upset
the capacitor in half an hour and thereby compensate for the entire negative
charge of the Earth. But this does not happen, because the generator from the
Earth into the ionosphere in concentrated beams in the form of lightning sends
positive charges towards the atmospheric current. About 2,000 thunderstorms
occur simultaneously on Earth. Energy equal to the energy of a hydrogen bomb is
concentrated in each of them. 100 lightning strikes the ground every second. If we
have good weather, somewhere it is raining, if we have cracking frosts, somewhere
there is unbearable heat. Unfortunately, we cannot use the energy of the
atmospheric generator, because we acquire the potential of the Earth.

All our previous considerations have been about a physical process in a
vacuum. The concept of emptiness is relative. In electricity, a vacuum is understood
as a space filled only with an electromagnetic field. The real environment determines
a certain influence on the intensity of the electric field. This phenomenon was first
noticed by Faraday. It is natural that the field in the real environment should be
characterized by another vector — the electric induction vector D, the dimension
of which is C m>.

The vector D can be represented by the sum of two vectors: the vector g E,
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which characterizes the field in the void, and the polarization vector P, which
characterizes the field of coupled charges:

D=¢,E+P(E), (1.6)

where ¢ =8.854.10"*, farad/meter (Fm™) is an electrical constant.
Summarizing (1.6), we write:
D =D(E). 1.7)
Function (1.7) is the main characteristic of the dielectric. In an isotropic
medium, the vectors D and E are collinear, which is a consequence of the col-
linearity of the vectors E and P; in an anisotropic medium, the collinearity of vec-
tors D and E is violated, since P and E are non-collinear. In an isotropic linear
medium, the expression (1.7) is simplified:
D=c¢E, (1.8)
where e is the dielectric constant of the medium (Fm™).
If D and E are known, P can be calculated from (1.6).

1.4. Magnetic field vectors

The magnetic field, like the electric field, describes the interaction of charged
particles. The magnetic field is determined by the force acting on the moving
charges. As it turned out, this force is proportional to the speed of the charge
movement and depends on its direction. The formula for determining the
strength of the magnetic field was established experimentally

F = g(vxB), (1.9

where v is the velocity vector; B is the magnetic induction vector (T = Wb m?).

Vector B is the main characteristic of the magnetic field. It determines its
intensity at a given point in space. Thus, if the value and direction of vector B are
known, then this determines the acceleration that a moving charged particle would
receive at this spatiotemporal point. It is only for this reason that the idea of the
field as an objective substance is acceptable.

Vector F is perpendicular to vectors B and v. Force perpendicular to the
direction of motion cannot do work. According to (1.9), the module ' = gvB
sin(v"B). If wenow takeg=1 C,v=1ms", v"B = 90°, then F = B. Therefore, the
magnitude of the vector of magnetic induction is equal to the magnitude of the
vector of the force with which the magnetic field acts on a unit positive charge,
which moves with a unit speed, and in such a direction when this force is maximal
(sin(v*B)=1).
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The magnetic field is our eternal companion. The magnetic field of the Earth
near its surface is approximately 0.5.10 T. The field of an ordinary electromag-
netreaches 1...2 T, and a superconducting industrial electromagnet reaches 6...8
T. In local areas on the surface of the Sun (sunspots), the magnetic field reaches
hundredths of a tesla. Several stars are known whose surface magnetic fields
are greater than 0.1 T. The infinite magnetic fields of our Galaxy have a value of
about 10° T. But, despite such a small value, they play a decisive role in its dy-
namics.

The geometric construction of the picture of the magnetic field is even
more difficult than that of the electric field, since it will be different in different
coordinate systems, and in the system rigidly connected to the moving object,
the magnetic field is completely absent.

Naturally, if electric and magnetic fields exist simultaneously in this coor-
dinate system, then the force must be defined as the result of the combination
of (1.4) and (1.9):

F=g(E+vxB)). (1.10)

This force is often called the Lorentz force.

Magnetic forces are much smaller than the forces of electrical interaction.
They would be comparatively imperceptible, if nature had not created two types
of charges capable of compensating for the force of electrostatic action in bodies.
In intranuclear phenomena, where the full Coulomb force acts in the interaction of
elementary particles, magnetic effects take second place after electrical interactions.
Magnetic forces are weaker than electric forces precisely by a factor equal to the
square ratio of the particle's speed to the speed of light (v /c?). It is precise
because the speed of light is limited that magnetic interaction is observed, but if
it were unlimited, then the magnetic field could not exist in principle.

As already mentioned, the magnetic field manifests itself due to the force
interaction on the moving rods. But it has been established that only moving
objects also generate a magnetic field. Static magnetic masses do not exist, in
contrast to static electric masses, which are charges. The idea of the unity of
electricity and magnetism, which arose after Maxwell's work, suggested that any
moving charge must create a magnetic field. But it was incredibly difficult to
experimentally confirm this. For the first time, the fact of the emergence of a
magnetic field during the movement of an electrostatically charged sheet was
established in the last century by H. Rowland. The magnetic field to be measured
was approximately 10-5 the value of the Earth's field, measuring such weak fields
is a problem even for modern instruments. Thus, ten years before Hertz's discovery
of electromagnetic waves, Rowland's experiment provided independent
confirmation of Maxwell's theory of the electromagnetic field.
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Formula (1.9) is not related to the medium in which we observe the mag-
netic field. But it is quite reasonable that the real environment should affect the
intensity of the magnetic field, because it contains material particles that have
an electrical charge and are in continuous motion, and therefore generate their
own magnetic field. Therefore, vector B makes it possible to judge the intensity
of the magnetic field source only in the void, where there are no moving objects.
In order to be able to judge the intensity of the source in a real environment, it
is necessary to introduce another characteristic of the magnetic field. It is the
magnetic field intensity vector H (Am™).

There are moving parts inside any substance. We imagine this movement
as the movement of electrons along orbits inside atoms and as the rotation of
electrons around their axes. If these movements are chaotically oriented, then
upon macroscopic examination of the phenomenon, the charged particles do not
create a magnetic field. However, if, under the influence of an external magnetic
field, a somewhat consistent orientation of the motion of the charged particles
appears, then they create their own additional magnetic field, which deforms the
external field.

The vector H can also be represented by the sum of two vectors: the vec-
tor v, B, which characterizes the field in a vacuum, and the magnetization vec-
tor M, which characterizes the field of elementary magnetic moments of the me-
dium

H =v,B - M(B). (1.11)

where v, =0.796 10° (H" m) is the magnetic constant.

Itis vector H that makes it possible to judge the intensity of the source of the
magnetic field.

Generalizing (1.11), we get

H =H(B) (1.12)

Function (1.12) is the main characteristic of a magnet. In an isotropic medium,
vectors H and B are collinear, in an anisotropic medium they are non-collinear.
In an isotropic linear medium, the expression (1.12) is simplified:

H=vVB, (1.13)

where v =1/p is the reluctivity (inverse magnetic permeability) of the medium,
1 is the magnetic permeability.

The whole difficulty lies in the fact that it is still not possible to write

analytically the functional dependence (1.12) because H at any time depends not

only on B at the same time but also on the entire prehistory of the magnetization
of the material. Magnetization and hysteresis loops are different for different
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substances. The chemical composition of the material, cooking technology, etc.
are involved here.
Based on known B and H, according to (1.11), it is possible to calculate M.
Mathematically describing the curve of nonlinear (ferromagnetic) media (1.12)
is an urgent need of time. Let's hope that this will be done in the near future.

1.5. The conflict-free model of the electron

Unfortunately, the theory of the electromagnetic field still does not have a
problem-free model of its simplest-tuned elementary particle — the electron. The
internal contradiction of known constructions boils down to two problems. The
first of them is related to the paradox of the self-action of an electron itself. Its
essence is that the electromagnetic mass of a moving electron, obtained from the
pulse of the electromagnetic field, turns out to be greater than the rest mass. At
one time, the brightest minds of the creators of theoretical physics attempted to
solve this problem, but all their developments, in one way or another, requiring
intervention in the fundamental equations of electromagnetism, and even the
complete rejection of electromagnetic mass. Only Poincare, as a temporary way
out of the situation, proposed the spontaneous action of the electron on itself -
the so-called "Poincare springs". It was the energy of these magical springs that
was intended to compensate for the required mass deficit. But years passed, and
no one found these springs. The second problem is related to the boundless
energy, and at the same time, the mass of a point charge when the radius of the
particle is directed to zero.

From the point of view of the significance of these problems for the theory,
it can be considered necessary to express one's own opinion, which does not
claim to be the final truth but has the right to exist, just like the known ones.
Looking ahead, let's say that it by no means enters into a dispute with the modern
theory of electricity or with the experiment, but, on the contrary, appears against
their background.

1. Poincare springs. An electron is a stable, negatively charged elementary
particle that is part of all atoms (e =-1,60217733- 10" C) and mass (m,=9,1093897
103! kg). Its life span is more than 10? years. Its stability is due to the law of
conservation of electrical charge. An antiparticle is a positron. The mass of an
electron can be easily calculated from its momentum for velocities [15]. The pulse
density g of the electromagnetic field can be found by dividing the Poiting

vector Tl =¢g,c’ExB by ¢”, where c is the speed of light,

g=¢,ExB, (1.14)

We will consider the electron as a charged sphere with radius a and chargee,
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which moves at a constant speed, whose vector is v . At some point, located at a
distance r from the center of the rod and an angle to the line of its motion, the
electric field is radial, and the lines of force of the magnetic field appear in circles
around the line of motion

vxE
B= JER (1.15)
According to (1.5) by definition
q 1
E= ;g =—.
dne,r’ * 4k (1.16)
On the basis of (1.14)-(1.16), we can finally obtain [15]
2 o ) q’
=V o = >
3ac’ 4ng, (1.17)

where p is the momentum vector of the moving electron.

The coefficient of proportionality between the momentum and velocity
vectors in (1.17) is the electromagnetic mass of the electron

° 3ac®’ (1.18)

It was experimentally confirmed with an error of up to 15 millionths that the

coefficient o at distances of 10" m. remains the same. Let's say that in classical
physics its truth is also recognized at distances of 10> m.

Physicists do not disagree about the truth of expression (1.18). But the

problem lies in something else — in the deviation from (1.18) of the mass of a

stationary particle obtained by the universal expression of energy — m, =w/c’. If

we assume that the charge of the particle is located on its spherical surface (m'),
or is uniformly distributed over the volume of the sphere (" ), then:

VD S X

“ 2ac®’ ¢ S5ac”’

There are no reservations regarding the proving of the first of them because

it does not exceed the limits of distances of 10'® m. And the second is in doubt
because as a result of the bombardment of protons by fast electrons, it was

established by their scattering that Coulomb's law does not work at distances of
10"°m!

(1.19)
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The mass deficit in both cases, as mentioned earlier, is still compensated by
Poincar? "tensions" or "springs". There are still disputes about their existence.

Our idea is very simple. Without going beyond the limits of classical elect-
rodynamics, reconcile all three masses (1.18), (1.19) in favor of the first of them.
For that, we resolutely reject the concept of a point charge, and consider the real

one to be distributed over the volume, but not uniformly, as in the case of m" , but
unevenly!

2. Conflict-free electron model (hypothesis of electric white holes).

The experimental fact of the collapse of Coulomb's law at distances of 10-16
m tells about one thing - there is no electric field in the radius of such a sphere, and
it will be only when the particles can cross it. In this way, an electrical vacuum
appears there, which we will conventionally call a "white hole". Of course, there is
no need to talk about the laws of electromagnetism in such a vacuum. It is quite
reasonable to look for the radius of such a white hole precisely in the elementary
charge, which is the electron. In gravity, there is also something similar - a "black
hole", or a Schwarzschild sphere. The physical body beyond this sphere also
undergoes gravitational collapse.

By analogy with gravity, we will assume that the electron inside is also
electrically hollow! Since the radius of the Schwarzschild sphere is called the
gravitation radius, we will call the radius of our sphere the electric one. For a
typical neutron star, the gravitational radius is about 1/3 of'its radius. So we can
expect that the electric radius will also be a multiple of 1/3 of its own.

The discrepancy between expressions (1.18), (1.19) unequivocally proves
that the density of the particle must be unevenly distributed over the volume of
the particle. You can look for different variants of this non-uniformity, but the
simplest of them, as experience has shown, is the quark one.

Quarks were invented in 1964 by Gell-Mann and independently by Zweig to
explain the symmetry in the properties of strongly interacting particles - hadrons.
According to the imagination of quantum physics, the electron consists of three
quarks (although there is an opinion that the electron as an elementary particle is
indivisible), having an electric charge multiple of e/3. This multiplicity occurs
quite often in physics, for example, the ratio of the magnetic moments of a neutron
and a proton is -2/3, and the ratio of a hyperon and a proton is -1/3, etc. And
indeed, as will be shown later, the electric radius of an electron is about 2/3 of'its
own effective radius a. Why really? — Because the conditional m due to the
uncertainty of the digital coefficients in (1.18), (1.19), tending to (1.18), for the real
masses me and the charge is overestimated by 3/2 times.

Quarks are written in different ways. Experimenters consider them
structureless, point-like, which "has been tested up to 510" m". Quantum
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chromodynamics believes that a "colorless" electron consists of three condi-
tionally "colored" quarks (red, yellow, blue), and each of two of them has a charge
of -e2/3, and the quark of the third color has +el/3. But there is also a sincere one:
"Currently, there are no experimental or theoretical ideas about the distribution
of quarks in the volume of the electron... From this point of view, the hypothesis
about the electron in the form of a sphere is the simplest and most acceptable
[15]."

We do not consider the electron as a quark structure, but only accept the
quark distribution of charge densities in three active zones of the same volume at
theradiusr: -€2/3, -e2/3, +e1/3. Moreover, their sequence is determined by condition
(1.18). This even somewhat simplifies the analysis, because it allows the first two
zones to be combined into one. In separate zones, the density of the charge is
considered constant. Such an electron model is almost the only one that does not
affect the interests of either classical or quantum electrodynamics. Because it
preserves the monolithicity of an elementary particle in accordance with classical
theory, and in accordance with quantum theory it interprets individual tuned
zones as individual discrete quarks. And besides, the power of such an electron
design is reminiscent of the miraculous power of a wooden wheel (-), compressed
bya red-hot iron rim (+) in ancient vehicles.

We do not consider the electron as a quark structure, but only accept the
quark distribution of charge densities in three active zones of the same volume at
theradiusr: -2/3, -€2/3, +e1/3. Moreover, their sequence is determined by condition
(1.18). This even somewhat simplifies the analysis, because it allows the first two
zones to be combined into one. In separate zones, the density of the charge is
considered constant. Such an electron model is almost the only one that does not
affect the interests of either classical or quantum electrodynamics. Because it
preserves the monolithic of an elementary particle in by classical theory, and in by
quantum theory, it interprets individual tuned zones as individual discrete quarks.
And besides, the power of such an electron design is reminiscent of the miraculous
power of a wooden wheel (-), compressed by a red-hot iron rim (+) in ancient
vehicles.

With such a structure of active zones and the presence of a white hole with
aradius in the center, the internal energy of a charged hollow sphere can be easily
found according to Maxwell's postulate, as the sum of the energies of its zones

W (8) =%[%{%]—ﬁ(ké ~g)+E° [é—ij+%(1_kgz)_

18



273 27,6
myk’, mm, 2 myk, 2mm, | 1
_[—bz +—b ](l—k,42)+[—b2 +—b +m k_a_l , (1.20)
where m, =—4/3; m, =+1/3; r, =&a, 1, =k, a, 1, = k,,a are the radii of the whi-
te hole, the first and second active zones; the rest of the coefficients are found
based on the condition of equality of the volumes of individual active zones:

ky =30 +E)/25k, =3 +8)/3; b=1-k,.

The only value & satisfying condition (1.18) is found as a solution of the
nonlinear equation

2

o
We[(é)—a. (1.21)

As aresult & =0.6308965 ~ 0.6309, it is, as expected, around 2/3a with a
deviation of 5%.
By substituting the numerical value & in (1.20) and dividing the obtained

result by ¢?, we obtain the mass of the electron determined by its internal electrical
energy

My =——>. (1.22)

The mass appearing in (1.19) is determined by its external electrical energy.
This follows from the limits of integration during its derivation: a <r <. By

adding m, =m +m,, we get a result that is identical to (1.18). Which had to be
proved.

Since both masses now coincide, the true radius of the electron can be taken
as its natural value a.

Let's assume that the laws of electricity are meaningless inside a "white

hole" with a radius of r, =1,185246-10"" m, since electric charges cannot

penetrate it. This is a very important conclusion because it eliminates yet another
problem of infinite energy, and at the same time, the mass of a point-like object at

r — 0. Because r cannot exceed the limits of the radius of the "white hole" of the
electron: r>r,.
The harmony of the outer spheres of the white hole and all three active zones
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isimpressive [19, 22,23, 25, 26]

0 £=0.6309 | k, =0.7901 | k,, = 0.9087 1

0=x/0/4a | r,=x1/4a | r,=x/2/4a | r,=x/3/4a | a=R4/4a

According to H. Poincare, objective reality can only be harmony expressed
by mathematical laws. On this occasion, I will quote one of the daily entries. It
concerns not only directly obtained results but also opens the veil to the mystery
of creativity.

26.11.2017. Lviv. I discovered mistakes in the energy equation of the electron. And
archival materials in Volyn. I had to prove everything from the beginning. It took three days

of fruitless superhuman efforts, as well as

EVim swallowing the most difficult thing in a
20 scientist's life — despair. But what Poincare
il -/ \ said about the universal harmony of the

world, into which the previous results fit
so well, did the impossible — the result
416° obtained today is even more perfect. It

was not without another, if not the only,
miracle in science: the non-linear (6th

/ order) algebraic equation of the electric
240 radius was solved bypassing mathematical
/ operations, based only on the harmony of

the spheres, as: x=3/1/4 ! Not knowing
0 7a whether there is anywhere else a more
convincing confirmation of the dualistic

0.6 0.7 0.8 0.9 1
interpretation of existence.
Fig. 1.1. Distribution by radius of the If such an electron structure is
electric field intensity in the body of considered as a quark structure, then
the electron based on this harmony, a white hole

can be interpreted as a fourth white
(neutral) quark. Moreover, the estimated radius of the spherical quark we obtained

coincides with the electric radius #, with a difference of 5%. But in this case, for

the sake of the presence of orbital moments, we will not forbid our quarks to
"virtually rotate" concerning to each other.

The simulation results are shown in fig. 1.1.

The proposed model of the electron eliminates at least two important problems
of electricity without contradicting its classical laws.

Interestingly, J. Zweig called quarks aces, but this name did not catch on,
because there were four aces, and there were three quarks in the primary model.
Perhaps our white is the fourth one (?).
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Everything said here once again confirms the wisdom: "never say the never".
Because how else to explain what was said in quantum physics [36]: "Nowadays,
most physicists already understand that attempts to create any classical model of
the electron do not make sense."

* % %

The main subject of our interest in the next chapter will be the force laws of
statics (1.1), (1.2), (1.10), associated with the famous names of I. Newton, S.
Coulomb, and H.-A. Lorenz.
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2. BASIC LAWS OF DYNAMICS

2.1. Newton's law of moving masses

For moving masses in the range of pre-light (pre-relativistic) velocities in
classical physics, Newton's gravitational law (1.2) is still used, which is created to
ensure sufficient accuracy not only in terrestrial conditions but also in space
research. Based on his own Law of Universal Gravitation, Newton deduced the
laws of planetary motion previously discovered by Kepler. Newton's theory laid
the foundation for the dynamics of the solar system and opened the possibility of
accurately predicting the movement of the planets, their satellites, and comets.

However, with a meticulous approach to the dynamics equations of classical
physics, the situation worsens somewhat. If you look into the quantum theory of
the microcosm, you can find even more claims. Limiting the immobility of gravitating
masses can be interpreted in a different way — instantaneous gravitational
interaction. In fact, according to modern ideas, the gravitational field, like the
electric field, propagates with the maximum possible physical speed of light in a
vacuum, ¢ = 3-108 ms™.

But there are practical problems that are completely unsatisfied by (1.2) and
one has to turn to the incredibly complex equations of the general theory of
relativity (GRT) in the curved Riemannian space-time, which cannot always be
used. Therefore, a reasonable question arises, why not adapt the law (1.2) to the
case of moving masses in our familiar flat Euclidean space and thereby simplify
the problem beyond recognition?

It is clear that such a solution to the problem is not in favor of relativism, so
they are left with one thing — to declare Galileo's transformation outlawed, despite
A. Poincare's long-standing warning about Lorentz transformations [9] that "no
physical experience can confirm the truth of some transformations and reject
others as unacceptable".

"The origins of the misunderstanding of Poincare's views, we read further in
[9], lie in the disclosure of the conditional nature of simultaneity. As a result, it
became possible to misunderstand this theory, in which the main attention was
focused on the "inability" of Galileo's transformations. This misunderstanding
was reflected in the accepted logic of building the theory of relativity when new
properties of motion at high speeds are derived from the relativistic properties of
space and time."

So, to adapt the law (1.2) to real conditions, it is enough to consider the fact
of time gravitational delay! Otherwise, at the frozen moment of time t, we will take
the distance not to the actual location of the gravitating mass, but to the gravitating
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point, taking into account the time delay Az .

We will make mathematical constructions according to the geometric
interpretations of fig. 2.1. Without loss of generalization, let's consider one of the
masses, for example, m stationary, the other m, —moving along the direction of

the velocity vector v. Let the distance between the masses be R at the frozen
moment of time ¢. But their gravitational interaction will be determined by some

delay in the angle [, caused by the delay in the passage of the gravitational wave
with the speed of light ¢ to the corresponding

ms point of the trajectory in some time Af. The
distance covered by the moving mass during
R o . . .
vA; thistimewillbe vAs, where v is the instanta-
m 1 v neous speed of the moving mass. The time A¢
4 can be easily found as
cAt
At = R
. Fig. 2. 1..Towards a geometric \/02 24 2evey v, 2.1
interpretation of the propagation
of a gravitational field with a Then the real distance between the inter-
finite velocity acting masses, taking into account the time
delay, will be
R
r=cAt = > .
v v
I+—+2-1,-v, 2.2)
c c

Substituting (2.2) into (1.2), we obtain the expression of Newton's adapted
law for the case of moving masses [25, 26, 41, 43]

2
e Ui X I N
F=G R2 (1+cz+2cr0 VO]rO' (2.3)
where Xy, Vo are the unit vectors directed from the center of the gravitating mass
to the point of gravity and according to the speed at this point.

The required value 1, - v, is found from the corresponding coordinate equa-

tions of mechanical motion. Law (2.3) has been successfully tested in problems of
the micro- and macro world at sublight and light velocities.

Below, we will focus on individual cases in which (2.3) is significantly
simplified.
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Individual cases. 1. The direct trajectory of movement passes through the

centers of interacting masses (longitudinal interaction). Then r;-v, =1 when

the masses move away and r, - v, = —1 then get closer. So (2.3) simplifies

2
mm v
F=G—=2|1+— | r, R 2.4
R2 c) (2.4)
moreover, the "+" sign appears when the masses are moving away, and the "-"
sign, on the contrary, when they are approaching.

2. A moving mass moves in a circle around a stationary one (transverse

interaction). In that case 1, - v, = 0. Then (2.3) takes a different form

2
_omm, v
F=G (HC—ZJI’O. 2.5)

3. Immovable masses. Under the condition v = 0, expressions (2.3)—(2.5)
degenerate to the original Newton's law (1.2). There is no such direct transition in
GRT. Relativists have to go to the top in the variational principles, change the
scalar curvature of space to the usual energy function of Lagrange and pass all
this through their inherent mathematical labyrinths, thus making a frank substitution
of concepts [5].

Example 2.1. To find an expression for the gravitational radius of the

Schwarzschild sphere R, . This is the radius of a spherical body at which its se-

cond cosmic velocity is equal to the speed of light in a vacuum. When an object
is compressed into a sphere with a radius equal to or less than the gravitational
one, irreversible gravitational collapse occurs - the object turns into a black hole.
Gravitational radius is determined by body mass. For the Sun, it is 2.95 km, and for
the Earth — 8.86 mm. But the Sun will not shrink to such a radius, since the mass is
too small, and the gravitational forces will not be able to overcome the interelectron
repulsion forces caused by the Pauli exclusion principle.

The first solution of the GRT equations was obtained by K. Schwarzschild in
1916 for a fixed spherical body, finding the corresponding metric in spherical
coordinates (see (5.23) on p. 134), and at the same time the gravitational radius of
the gravitating mass M

2GM

Ry=—75— (2.6)
c
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We will solve this problem much more simply - bypassing the Schwarzschild
metric in the curved Riemannian space, and at the same time (due to the principle)
bypassing the classical energy balance. At the same time, we will use the indisputable
principle of GRT equivalence — the equality of gravitational and inertial masses.
Nowadays, this equivalence is confirmed experimentally with a relative error of up
to 102, and, frankly, is a far-fetched problem. Doubts can arise here, except for the
speed of light, for example. In problems of interaction of gravitational and electric
fields.

The surface properties of the Schwarzschild sphere can already be discussed
at the level of the first cosmic velocity — the balance of orbital forces. It can be
proved that at v = ¢, first, and second space velocities in front of the singularity
coincide.

For angular acceleration

CI:}, (27)

we write the balance of forces according to (2.5), (2.7)

2 2
mc mM c
—=G—|1+—|.
2 2 2.8
R, R, { ¢ J 5
Where
2GM
Rg: Z 2.9)

The doubling of the result (2.9) compared to the classical one indicates that
the magnetic component of the force v = ¢ according to (2.8) equal the electric
one.

The coincidence of (2.6) and (2.9) is not accidental. It proves not only the
adequacy of the expression proposed by us, but at the same time the adequacy of
GRT in the problems of statics, which is increasingly criticized, especially in our
fast-paced time. Suffice it to say that there are about 13 alternative theories that
postulate more radical changes or contradict the GRT altogether. They also have
different degrees of development. Therefore, in line with what has been said, this
result should not be interpreted as an alternative to GRT, but only as an imitation
of the above-mentioned warning of Poincare regarding the "inability" of Galileo's
transformations. To avoid misunderstandings, we draw attention to the fact that
our work is distanced from the total non-perception of GRT, as a deeply elaborated,
albeit regeometrized, image on the way of a step-by-step approach to a majestic
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physical cosmic phenomenon, which once again testified to the phenomenon of
mathematics as a universal language!

It must be said that this task is beyond the reach of either Newton's classical
law (1.2) or SRT!

In the next paragraph, we will consider the practical use of the gravitational
law of moving masses in conjunction with coordinate levels in the space practice
of longitudinal interaction.

2.2. Dynamics of free gravitational fall

The analysis of transient mechanical processes in celestial mechanics
occupies one of the key places in the study of the universe. Based on the theoretical
results obtained in the previous paragraph, we will show how to easily solve one
of the practical space problems, namely: the dynamics of free gravitational fall,
when the centers of gravitating masses are located on the same straight line.

In this case, the analysis is simplified, because there is no need to find
angular coordinates, and if so, then the scalar product in (2.3) is known in advance.
It takes the value +1 when the masses are moving away, or -1 when they are
approaching. In this case, we use formula (2.4), which proves that when falling
with a limiting speed (v = ¢ ) the gravitational interaction disappears by itself
(F — 0). But when taking off (v = —¢), the force increases fourfold ( F' — 4F).
This is what probably explains gravitational effects such as the gravitational
delay of signals.

Denoting the gravitating mass as M, and the gravitated (falling) mass as m,
we write the balance of forces of free fall of the gravitating masses based on (2.4)
and Newton's second law in scalar notation

F =mg. (2.10)

Taking into account that the acceleration g is defined as

dv
g= a (2.11)
the balance of power will look like this
2
dv mM v
’"EzG?(l_Zj | @12)

Asaresult of the reduction of the gravitating mass m that appears in (2.12),
we obtain the equation of motion, in which only the gravitational field of the
source mass in the surrounding space appears, which conditionally takes over
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the force functions

dv GM (1_Xj2

v L (2.13)

In order to use the differential equation (2.13) in practice, it is necessary to
specify the nonlinear function R(v). Yes, for the black hole case
R=R, +h, (2.14)

where R, h is the radius of the gravitating body and the height of the fall of

the gravitating mass on this body.
If we substitute (2.14) into (2.13), we obtain the first coordinate equation

v GM (1 v]z

dt (R +h’\ (2.15)
The second coordinate equation is obvious
dh _ -V 2.16

The Cauchy problem for differential equations of free fall in a gravitational
field based on (2.15), and (2.16) will take on a complete form

dv GM v 2' dh v <Sv<g

@ ®am\ ) w0 2.17)
(Ry +h) 2hn=0,

where v, /i, are the initial conditions.

Example 2.2. We simulate the free fall of a gravitating mass onto a collapsar,
a stellar-sized black hole with a huge gravitational field. Collapsers have their

gravitational radius R, and mass ranging from about 5 to several tens of solar

masses M .

Let's stop the selection on the specific collapsar GRO J0422+32/V518 Per,
with amass M =4 M on distance 8500 Ly. The results of the integration of the
nonlinear gravity equations (2.17) are shown in fig. 2.2 and fig. 2.3 for constant
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parameters:
M =7,96-10"kg; R, =11,82-10° m;
G=6,67-10" kg m’s?; ¢=2,99-10 ms™".

and under initial conditions: v, = 0; /, = 1-10° m.

For a visual comparison of the influence
h10°m of motion effects on the transient
gravitational process of free fall, both figures
show the curves also obtained using force
action only according to Newton's classical
law of gravity (1.2).
100 At the opportunity, we will dispel one
of the most glaring myths, not SRT, but the
incorrect interpretation by relativists of the

200

150

50

0 ‘ : physics of the process about the functional
0 40 8 120 160 S dependence of mass on the speed of its
movement
Fig. 2.2. Time dependence of the
trajectory of free fall /4 = h(¢) from a m= L,
height 250000 km on kollapsar v (2.18)
GRO J0422 2
where m, is the so-called rest mass. The
| »10°ms™ mass of the body is given from above and
1. is its inalienable property as a measure of
a fraction of the global energy of relative
rest. And the Lorentz radical appearing in
a0 the denominator of formula (2.18) is the re-
sult of the finite propagation of the field,
40 which characterizes not the mass, but its
_J force interaction with the field.

0A— — e In our research, this role is taken over by

the square of the factor in parentheses of
formula (2.4) in addition to (1.2). This beco-

Fig. 2.3. Time dependence of free  meg especially clear if we delve into the
fall speed v =v(¢)in the transition mathematical derivation of the generalized
process corresponding fig. (2.2). law of gravitation (2.3) with the participation

of the geometric constructions of fig. 2.1.
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2.3. Coulomb's law of moving electric masses

Based on electromechanical analogies m —¢g, G—k , where ¢ is an electric

charge and £ is an electric constant, it is possible to adapt Coulomb's law of
electrostatics to the case of motion, similar to (2.3) [25, 26, 41-44]

2
4D v v
F_k?[1+c—2+2;r0-v0}*0. (2.19)

Expression (2.19) is fully consistent with the geometric constructions shown in
fig.2. 1.
Below we will focus on individual cases in which (2.19) is also simplified.

Individual cases.
1. A moving body moves along the force action. Then r,-v, =1 when the

masses move apart and r, - v, =—1 when they get closer. Then (2.19) is simplified [21]

2
99 v
F =kﬁ(1i;j I, (2.20)

moreover, the "+" sign indicates that the bodies are moving away, and the "-"
sign indicates their convergence.

When moving towards convergence in the natural direction with the limiting
speed (v = ¢ ), the electrical interaction disappears by itself ( /' — 0 ). However,
during braking (against electric action (v =—c), the relativistic coefficient
increases fourfold ( F — 4F).

2. A moving body moves across the force action. In this case r,-v,=0.
Then (2.19) takes a slightly different form

2
Fqulle—qzz(l-‘rc—z]ro, (2.21)
3. Hepyxomi mina. 3a ymoBu v =0 Bupasu (2.19)—~(2.21) BupomxKyroThcs 10
BuxinHoro 3aKony (1.1).
Jaii po3nissHeMO MPaKTUYHY 3ajady PyXy €JIEKTpOHAa B HEPIBHOMiIpHOMY
eJleKTpuaHOMY Honti. Po3B'si3aHHsI Takoi 3a/1a41 MOKaxe pealibHi MOXKIIMBOCTI BHPasy
(2.19) y npakTUuHOMY aHaIIi3i.
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Individual cases. 1. The direct trajectory of movement passes through the

centers of interacting masses (longitudinal interaction). Then r,-v, =1 when

the masses move away and r, - v, = —1 then get closer. So (2.3) simplifies

2
L mmy v
F—G?(lizj Iy, (24)

moreover, the "+" sign appears when the masses are moving away, and the "-"
sign, on the contrary, when they are approaching.

2. A moving mass moves in a circle around a stationary one (transverse

interaction). In that case r,, - v, = 0. Then (2.3) takes a different form

2
L mny V
F=G R2 £1+c—2jr0. (25)

3. Immovable masses. Under the condition v = 0, expressions (2.3)—(2.5)
degenerate to the original Newton's law (1.2). There is no such direct transition in
GRT. Relativists have to go to the top in the variational principles, change the
scalar curvature of space to the usual energy function of Lagrange and pass all
this through their inherent mathematical labyrinths, thus making a frank substitution
of concepts [5].

Example 2.1. To find an expression for the gravitational radius of the

Schwarzschild sphere R, . This is the radius of a spherical body at which its se-

cond cosmic velocity is equal to the speed of light in a vacuum. When an object
is compressed into a sphere with a radius equal to or less than the gravitational
one, irreversible gravitational collapse occurs - the object turns into a black hole.
Gravitational radius is determined by body mass. For the Sun, it is 2.95 km, and for
the Earth — 8.86 mm. But the Sun will not shrink to such a radius, since the mass is
too small, and the gravitational forces will not be able to overcome the interelectron
repulsion forces caused by the Pauli exclusion principle.

The first solution of the GRT equations was obtained by K. Schwarzschild in
1916 for a fixed spherical body, finding the corresponding metric in spherical
coordinates (see (5.23) on p. 133), and at the same time the gravitational radius of
the gravitating mass M

2GM

Ry =—— (2.6)
c
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The coordinate equation is the usual one

ﬂ_—v 2.26
dt ' (2.26)

The range of variables in (2.25), (2.26) is for the speed v, <v <c; : for the

coordinate: x; > x >0, where v, x, are theinitial conditions. An electric field
can accelerate a charged particle, attracting or repelling it, and it can decelerate if
it moves by inertia against the forces of the field, which is represented by the
signs "-", "+" (approach-distance).

Example 2.3. We simulate the electromechanical process of free attraction of

an electron in a non-uniform electric field of a charged sphere with a radius r, and

a positive charge Q ; we will consider the electron to be a point. Recall that an

electron is a material particle with a negative electric charge, the value of which is
e=-1,610" C. The mass of an electron ism =9,1-10?' kg. The rest of the parameters:

0=4+3.16-10"*C; r, =0.10m; k =8.99-10’Nm* C*?; ¢=2,99-10°ms™".

Initial conditions: v, = 0; x, =10 m.

Simulation results. The results of the simultaneous integration of differential
equations (2.25), and (2.26) with the above values of coefficients and initial conditions
are shown in fig. 2.4 and fig. 2.5. In order to qualitatively and quantitatively assess
the manifestation of the relativistic effect on the dynamics of electron motion in a
non-uniform electric field, duplicating time functions obtained according to the
classical Coulomb law (1.1) are presented.

Based on the analysis of the obtained results of the computer simulation, it is
possible to quantitatively evaluate the conclusion of classical electronics that "in
the usual electrovacuum devices, the speed of electrons does not exceed 0.1c,
therefore the mass of the electron can be considered constant." If you are critical of
these words, then it is worth quoting [7]: "Physical modeling disproves the myth of
mass growth. The conditions of the interaction of the masses themselves, including
the distance between them, change." We fully share the correctness of what was
said, which is convincingly proved by the expression (2.19). Because here you
cannot drive the relativistic coefficient (which is in brackets) into the charge of a
moving body, as SRT specialists do with a moving mass. Because the fundamental
law of conservation of charge stands in the way here!

Analysis of digital data fig. 2.4. showed that at a speed of 0.1 s in this problem
we have a speed difference of 4600 km/s, which is a relative error of 16%. Such a
striking error can only be attributed to the specific irregularity of the electric field.
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2.5. The Lorentz force of the vortex electric field

The Lorentz force of the vortex electric field

The main use of the Lorentz force (its special case —the Ampere force) is in
electric machines. It is also widely used in electronic devices for influencing
charged particles (electrons, ions), for example in electron beam tubes, as well as

110°

ms!

100

1
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) J)
=

0

0,0 0,1 0,2 03 04  £10%

Fig. 2.4. Time dependence of speed v = v(z). The abscissa shows time in microsec-

onds, and the ordinate shows speed in thousands of kilometers. The upper curve is

the result obtained according to the classical Coulomb law (1.1), the lower curve is
according to the adapted law of moving arms (2.20).

X, m

a_\

0
0,0 0.1 0,2 0,3 04  £.10%

Fig. 2.5. Time dependence of the motion trajectory x = x(#). The abscissa shows the
time in microseconds, and the ordinate shows the distance traveled in meters. The
lower curve is the result obtained according to the classical Coulomb law (1.1), the

upper curve is according to the adapted law of moving arms (2.20)

in mass spectrometry, and MHD-generators. In charged particle accelerators, it
sets the orbit along which these particles move. The Lorentz force is successfully
used in the non-contact measurement of the speed of movement of a conducting

32



fluid. When molten metal or conductive liquid moves through a magnetic field,
eddy currents appear inside the liquid, the interaction of which with the resulting
field leads to the appearance of the Lorentz force, which, in turn, depends on the
electrical conductivity and speed of the liquid. Recently, the Lorentz force has
found an interesting application in electrodynamic mass accelerators (railmotors),
as a promising weapon — electromagnetic guns (railguns). The use of gunpowder
for the shooting has reached its limit — the speed of a gun fired with their help is
limited to 2,5 kms™'. V Toif yac sik cydacHa eieKTpOMarHeTHa rapmMara po3raHse
crpymonpoBinHuii cHapsa g0 7,2 kms'. The defeat of the target is equated to a
nuclear one. But there is a bright side to this story — the possibility of using new
weapons in the future fight against asteroids threatening our planet.

In most cases, the electromagnetic field is heterogeneous and very complex
in structure. Therefore, the dynamics of the movement of charged bodies in such
afield is a complex problem of theoretical electric engineering.

The expression of the Lorentz force in vector form is well-known (1.10)

F=g,(E, +VxB,), (2.27)

where F is the force vector; where B, is the magnetic induction vector; E  is

the electric field intensity vector by definition:
_. 4
E, =k, r—zro. (2.28)
How SRT operates with the Lorentz force can be judged from [32]. They write

down the expression for the Coulomb force of a point charge Q relativeto a frame

of reference K'moving in a vacuum with a speed u relative to a system K in

which the charge Q is at rest and the charge ¢ moves with a speed v relative to

it (Q). If you enter a designation

E= Oyr T B:l[uxE];

= C

2

(},2+y2 r-w) JZ (229)
C
1
Y= >

_u (2.30)

C2
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then formula (2.27) takes the form

F:q(Er+ci2(vxEy[u><r])]=61E+%[V><B]- (2.31)

From this, it is obvious that the magnetic field is a relativistic effect associated
with the delay in the displacement of the electric field (due to the finiteness of the
propagation speed of the interaction) when its source moves with speed u, or,
purely kinematically, through the transformation of the expression of the interaction

force when moving from one inertial system

countdown to another. In the case when the

92 charge creating the field is at rest, the expression

V. for the Lorentz force turns into Coulomb's law
vAr  (14).

Similar results can be arrived at by bypas-
sing SRT in physical space and time [25, 43],
cAt without tying oneself to inertial or non-inertial
frames of reference. What will be shown below
is also shown by us, but it is much simpler and
more generalized.

But let's go back to the Lorentz force. To

Fig. 2. 6. Geometrization of
the time delay of the field
interaction

do this, we will also express the time interval Az
according to the same geometric constructions of fig. 2.1, and at the same time its
duplicates fig. 2.6, but somewhat differently

At=R, /c*+v2; v, =vsina, (2.32)

where v, is the normal component of the velocity (Fig. 2.6).
Then the real distance (2.2) of interaction will be

r=cAt= L =
1+‘% (2.33)

Now, based on (2.32), (2.33), formula (2.19) can be written in the form

k 91V
F=g, [E +v, ;262 ]ro; (2.34)

n
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moreover, the modulus of the electric field intensity vector is written according
to the definition (1.5)

. 4
b= kp- (2.35)

n

Next, we will use the Biot-Savar law in the form (1.15), moreover

A%
c=\ o5 (2.36)
€

where v, is the magnetic reluctance
Vo = €oc” =7.957749-10° m/H.

If we take into account (1.15), (2.32), (2.33), (2.35), the expression (2.34)
coincides identically with the expression of the Lorentz force (2.27), which should
have been shown!

By the way, formula (2.21) can be obtained using the methods of classical
electricity. To do this, it is enough to substitute (1.15) into (2.27), as a result of
which we get

F=¢,(E, +ci2(v><(v><Eq)). (2.37)

Having performed the double vector product in (2.37) under the conditions

(2.35)and ry-v, =0 , we uniquely arrive at (2.21). It is easiest to illustrate what

has been said in cylindrical coordinates, when E = -1 F; v=a,v:

1 v
F =q,(1E+—(agvx(agvx (-1 E))) = ‘IzE{l +_2Jr0- (2.38)
c c

Formulas (1.1), (2.21), (2.37) comprehensively reveal the physical essence of
the first two terms of the speed coefficient (2.19) out of three. The first of them is
mainly responsible for the Coulomb force, and the second - for the Lorentz force
caused by the transverse component of the speed of motion of the charged body
in the electric field. As will be shown in the next paragraph, the third term is
involved in the longitudinal component of the speed of movement. This is self-
explanatory, because the intensity of the electric field, and the value of the speed
of movement are clearly not enough to determine the force as a vector, for this, the
spatial orientation of the involved quantities is also required. It is not the speed
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that is responsible for this orientation, but the speed vector, or in a specific
coordinate system, its projections.

Thus, the relativistic effect of motion in electricity is successfully encoded
in the magnetic field as the relativistic effect of the electric field. The creators of
magnetism knew about this [15], but over time this truth was kindly forgotten by
electricians. But relativists, judging by the expression (2.31) and the comment to
it, remember and creatively operate on this truth. This is important for us because
we came to the same understanding of the physical process with an unconventional
approach.

We will return to the expression of the Lorentz force (2.27), but from a different
point of view - from the standpoint of the theory of gravitation.

2.6. Protoformula of movement

The visual similarity of laws (2.3) and (2.19) is not accidental, behind it lies a
deep physical meaning. It will become the leading idea throughout the next chapter,
which will deal with the unified theory of electricity and gravitation. Based on the
formal similarity of laws (2.3), and (2.19), we will write them both in a general
unified form

@@
F= ;22 l+c +2 VO Y, Yy, &=q,m, (2.39)

where F is the force vector of the interaction of two point bodies &; and &,; r is
the instantaneous distance between them; ; is constant-coefficient; r; is a unit
radius vector. Moreover, &=m (in the case of gravitational interaction) and

& = g (in the case of electrical interaction), where is the mechanical mass; ¢ is

electric mass (charge).

The required orientation of space and velocity vectors is found from the
corresponding coordinate equations of mechanical motion! Next, we will show
that formula (2.39), as a triune symbiosis of Newton's, Coulomb's laws, and our
All-Encompassing motion (Panta rhei), describes the motion of the entire unique
material world. On its basis, it is possible to unify all known laws of mechanics
based on the laws of electricity. Not only that, this miracle formula is filled to
the brim with deep philosophical content.

Along with the proto formula (2.39), we also unify its separate cases both
from the mechanics' side (2.4), (2.5) and from the electricity side (2.20), (2.21).
Individual cases. 1. The direct trajectory of movement passes through

interacting point bodies (longitudinal interaction). Then r,-v, =1 when the
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masses move away and r,-v, =—1 when get closer. Under such conditions
(2.39) is simplified

o 8810, £=
S r2 _C 0> _q7m7 (240)

nn

moreover, the "+" sign indicates that the bodies are moving away, and the
sign, on the contrary, indicates their convergence.
2. A moving body moves across the force action (transverse interaction). In

this case 1, - v, = 0. Then (2.39) takes a different form

Fo @1@2 [1+—Jr0, £=q,m, (2.41)
I’ C

3. Immovable bodies. Under the condition v = 0, expressions (2.39)-(2.41)
degenerate to the original laws (1.1) and (1.2), which, like (2.39), can be written in
aunified form

Fy =k, %ro, E=q,m. (2.42)

There is no such direct transition in GRT. They have to go to the top in the
variational principles, change the scalar curvature of space to the usual energy
function of Lagrange and pass all this through the mathematical labyrinths inherent
in them, thereby making a frank substitution of concepts.

Since the effect of motion in electricity is successfully encoded in the magnetic
field, now there is nothing to prevent us from introducing a formula similar to
(2.27) in the gravitational field based on the universal formula (2.39) using the
same algorithm

F=m,(E, +vxB,). (2.43)

Here and in what follows, the index m indicates involvement in electrical and
mechanical quantities of the same name.

Mathematical substantiation of formula (2.43) from the point of view of
mechanics will be done a little later after obtaining the necessary theoretical material.
From the daily record.

11.06.2020. Zahoriv. 400. Miracle morning. Before the eyes of the dawn glow and
the crescent moon overhead appeared a village drowned in a thick fog with a barely visible
grove to the musical accompaniment of a water bull, from whose efforts the pond moaned,
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and jackdaws cried. I looked at this never-before-seen beauty and wondered: because my
proto-formula, as a triune symbiosis of the laws of Newton (1687), Coulomb (1785), and
my All-encompassing motion (2020) given by Heraclitus of Ephesus (535-475 BC), arises
from the description of the movement of this entire non-repetitive material world. I dedicate
the proto formula to my beautiful daughter Lyubov, who turned 11 the day before. In the
morning, I fell asleep for an hour in order to meet Stepan Bandera in a dream, who apparently
wanted to support my (in his words) "national competition in the plane of spirituality and
culture" with his own aphorism: "nothing will stop an idea whose time has come".

2.7. Differential equations of motion

To make it more convenient to operate with new physical concepts, let's write the
force vector (2.3) component by component. The first component, and it is the main one,
embodies almost the most secret properties of the world structure — these are the laws of
force interaction of immovable physical masses concerning to each other, mechanical and
electrical. As a logical disclosure of the essence of (2.39), it is previously written as (2.42).
The rest of the components will be recorded similarly

_pE8 Y
FL = k‘\; P B r()s E_; =q,m; (244)
r-.c
& v
FT = (2](& %;VO 'rO r()s é =q,m. (245)

Let's introduce the concept of longitudinal and transverse projections of
movement speed

Vv, =veosa; v, =vsina. (2.46)

According to (2.33), the second of them is used in (2.44), and the first as a

scalar product of unit vectors is used in (2.45). If we now acceptin (2.46) . = 0,7,

then we come to (2.40),and if oo =t/ 2 , then to (2.41).

Thus, the force component (2.44) at the transverse speed of movement
represents the magnetic force in the electric field, and when it is extended to the
gravitational field, it represents the so-called gravitomagnetic force. The

appearance of the multiplier * | ¢* in (2.44) corresponds to the observations,
which in the classical formulation sound like: "magnetic interaction time weaker

v2 / ¢* than electric interaction”!

The force component (2.45) at the longitudinal speed of movement represents
a new radial force component that closes the trinity of the force vector acting on
moving bodies in electric and gravitational fields.
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At angles that are not multiples of ©/2, 1, expressions (2.44) and (2.45) are

simultaneously and inseparably responsible for the longitudinal and transverse
components of the single velocity vector v .

In practical analysis, there is no need to divide the single force vector (2.39)
into components. Our division is made only in order to get closer to the
understanding of the physical essence of the phenomena caused by motion. On
the contrary, it should be viewed holistically, drawn in one or another coordinate
system.

Let's write down the obvious equations of moving mass in the classical
notation of Newton's second law

av dr

F=m —=vV.
e ar v (2.47)

We will remind that in our theoretical developments m # m(v) . The depen-

dence on speed concerns only the interaction of masses. This was discussed earlier.
We write the balance of forces (2.39), (2.47) in coordinate terms

2
dv, _ i &1, [1+v_2+2 AN RN AR ]; dr,
C

dt mr3 cr dt x

dv 7 2 A R S AY dr

Ty &1&2 1 V_ 2 xx zVz : Ty : &_q’

dt ” & cr dt Y

dvz g@z” rv +r vy +rv, ﬂ—v . (2.48)
dt cr . dt =

1/ +r +r ./vx+vy+vz,

where 7, v are the modules of the radius vector r and the velocity vector v.
Expressions (2.48) form a complete system of algebraic-differential equations

for the analysis of transient processes in electric and gravitational fields in 3D

Euclidean space and physical time. The uniqueness of the solution is provided by

the initial conditions: 7,(0), 7;,(0), 7.(0),v,(0),v, (0),v_(0).
Next, we will provide computer support for the theoretical results (2.48).
2.8. The equation of motion of celestial bodies.

The analysis of transient processes in gravitational and electric fields will be
carried out based on the numerical integration of differential equations (2.48).
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According to our concept of the unity of the cosmos, we will consider a number
of transitional, and sometimes steady-state, processes at all three levels: mega-,
macro-, and microcosm. Since singularities will come to light in our research, we
will proceed from simpler, recognized ones to more complex, newly discovered
ones. And this prompts us to start with the mega world.

The equation of motion of celestial bodies in the gravitational field is obtained

directly from (2.48) under the condition ¢ = m

dv,  GMr, Vi vy, dr
L= 3 1+—2+2 -
d [ rv +1Y, LY, J dr
d _GM rv +rV, +1Y,
v, _ GMr, (H ] (2.49)

/ _/2 2,2
r +r +r =\/Vy tV, VD

Thus, the time course of the transient process is determined only by the
values of the gravitational mass M, the gravitational constant G, and the initial
spatial and velocity conditions. And the fact that the gravitational mass does not
appear in equations (2.49) fits perfectly into the principle of equivalence in favor
of the properties of the space filled with the gravitational field.

2.8.1. Black trap.

We simulate one of the wonders of celestial mechanics - the capture of a
celestial body by a black hole at sublight speed. To simplify the problem, let's
model in 2D space in the cross-sectional plane of the centers of the gravitating M
and gravitating m masses in the Cartesian coordinate system x, y. Under such
conditions, algebraic differential equations (2.49) are simplified [25,26]

- 2

2
ﬂ__GMrk 1Y +2FxVx+FyVy : dr,
dt r3 c rc

(2.50)
k=x,y; r= rX2+ry2; V= vf—i—vi.

As we can see, the transient process is defined by the values of the gravita-
tional mass, the gravitational constant, and the initial spatial and velocity conditi-
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ons 7,,(0),7,(0),v,(0),v, (0). And the fact that the gravitational mass does not

appear in equations (2.49), as was said before, really fits into the principle of equ-
ivalence in favor of the properties of the space filled with the gravitational field.
In order to show the real threshold of the possibilities of Newton's celestial
mechanics, below we present an example of the simulation of two variants of
capture by a black hole of a moving celestial body at pre- and relativistic velocities.
Example 2.4. The case of relativistic speed (megaworld). As an object of
research, we will use the same black hole — collapsar GROJ 0422, with the

mass M =4M , fromexample 2.2, which is on p. 27, with the calculation parameters:

GM =53,1-10" m’s 2. We significantly reduce the conditional zone of gravitatio-

nal capture not so much in order to reduce monotonous computational operations
as to enhance the expressiveness of the graphical support of the simulation results:

7,(0) =-10000km; 7, (0) =100km. We set the initial speed conditions in two ways

—for the conditional limit of pre relativistic velocities (ifin fact, it is significantly
overestimated for of the possibilities of Newton's celestial mechanics):

v,.(0)=0,1c¢; vy, (0) = 0; for relativistic velocities: v, (0)=0,3 ¢; v, 0)=0.

The results of the simultaneous integration of the nonlinear differential
equations of gravity (2.50) are shown in fig. 2.7 — fig. 2.13. Illustrative material is
selected in such a way as to show interesting possible courses of the real cosmic
transition process.

The first four illustrations (fig. 2.7— fig. 2.10) present the transient process of
pure capture by the gravitational mass (under the Schwarzschild sphere) of a
flying celestial body at sublight speed. In fig. Figure 2.8 shows the case when the
gravitating mass managed to escape from the tight embrace of the black hole at
the cost of distorting its free-flight trajectory. This is one of the possible scenarios
of the physical process. But given the given initial conditions, he pursues another
goal —to show the inability of Newton's celestial mechanics to adequately describe
the real process at sublight speeds. The last three illustrations (fig. 2.11 — fig. 2.13)
show how this transitional process actually proceeds.

One cannot help but be enchanted by the rational beauty of the course time
trajectory of the figures. 2.11. We became the first witnesses mathematically
described in real space and time of celestial harmony of the process of capture at
sublight speeds into one of its own stationary satellite orbits by one celestial
body of another. According to the analysis of digital simulation data: the radius of

the orbit R =145,33km (eccentricity of the orbit e = 0,000231); frequency rota-
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tion period T =0,0114794s;, normal and cyclic: f =67,60s™'; o=2nf =

=424,71s7"; linear velocity v = 61707kms™". It is interesting that during the

transitional process the gravitated celestial body extinguished the linear velocity
from 0.30st00.21 s (fig. 2.13).

Let's compare at least one characteristic of the obtained steady-state process
with the classical Newtonian process (this is permissible in a circular orbit!). Let it
be the first cosmic cyclic frequency without taking into account the gravitomagnetic

V> kllTl \\ 17, km
80 \
N
8000 N
AN
40
4000
N,
N
" 7,8
0 5 kml 0 ;
-8000 0 0 0.1 0.2 03
Fig. 2.7. The trajectory of capture Fig. 2.8. Time dependence of the

of the celestial body 7, =7, () distance between gravitating celestial

bodies r =r(t), in the transitional pro-

cess corresponding to fig. 2.7 The up-

per curve is obtained according to (2.4),
the lower one - according to (1.2).

under the initial conditions
v(0)=0,1¢c. The upper curve is

obtained according to (2.4), the
lower one — according to (1.2).

action o, it is taken into account , . Then, from the balance of the centrifugal

force (mw?R ) and the corresponding forces (1.2) and (2.5) in a stationary orbit,

we obtain
GM c GM
o = [—— =415.96; ©,=— |———— =424.69. 2.51
TR > "R\ RE—GM @.5)

As you can see, in comparison with the simulation result (424.71 s), the

purely Newtonian result ; isunderestimated by 2.1%, and taking into account
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Fig. 2.11. Trajectory of gravitational
capture of a celestial body r, =r,(r,) to a

stationary collapsor orbit under initial
conditions v(0)=0,3c.. The curve is
obtained according to (2.4).

Fig. 2.10. Curvature of the trajectory of a
gravitating celestial body 7y =7 () un-

der initial conditions v(0) =0,3¢c. The
curve is obtained according to (1.2).

the vortex effects of the motion ®, —

by only 0.0047%. Therefore, the simu-
lation results fully correspond to the
physics of the process.

One can only wonder how, from
the first time, randomly selected four
initial conditions — coordinates and
speeds of movement — were lucky eno-
ugh to arrive at such an unexpected exo-
tic transitional process! It is something
like the selection of world constants
according to the anthropic principle,
which provoked our biological life. Here,
it is as if the starry Sky itself rewarded
the author for the immoderately difficult
brain work in its distant boundless starry
spaces. Be that as it may, but from now
on, for me, the rational miracle beauty of
the celestial star GRO J0422 is not
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inferior to the irrational miracle beauty of Volyn, on whose bright land the
mathematical model of such a black miracle trap was born.

2.8.2. Precession of elliptical orbits.

Our studies convincingly showed that the mechanical movement of elliptical
orbits in the field of electric and mechanical attraction in the mega-, macro-, and
micro-world is accompanied by the inevitable precession of the trajectory in the
direction of rotation. So, in our current time, in heliocentric coordinates, the

precession of the orbit of the solar planet Mercury is measured (574,1+0,65)" in

arcs per Earth century.
U. Le Verrier falsely explained the phenomenon of the precession of the
planet solely by the influence of the rest of the planets of the solar system. His

. 3 !
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40
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— f, S 5,s
0 T 0 ™1
0 0.08 0.16 0 0.08 0.16
Fig. 2.12. Time dependence of the Fig. 2.13. The time dependence of the
distance between gravitating celestial speed of descent into orbit of a gravita-
bodies » = (), in the transition ting non-free body v =v(¢) in the tran-
process corresponding to fig. 2.11. sition process corresponding to fig. 2.11.

result is 526.7" of arc. And the fact that he discovered the planet Neptune in the
predicted place in 1846 caused such confidence in his result that no one dares to
question it until now. All subsequent theories, instead of looking for the physical
essence of the phenomenon, were engaged in substantiation of those 43" of arc,
which was lacking in Leverier's results up to the 570" of arc known at that time
from observations. According to modern, refined data, this difference is somewhat

larger and amounts to about (47,3 0,65)" an arc arcs per Earth century. In order
tojustify the scarce 43" arcs of that time, mainly two types of attempts were made:
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— to explain precession by the influence of some unknown matter located
near the Sun;

—to improve the Newtonian theory of gravity, or to offer an alternative to it.

But the actual cause of the phenomenon has not yet been established.

Attempts to improve Newton's law of universal gravitation began at the end
of the 19th century. Models without dependence and with dependence on the
speed of movement were offered. But all of them were built around the fundamental
laws of nature. Let us dwell, for example, on four typical ones given in [39].

Models without dependence on speed. 1. S. Newcomb saw the improvement of
Newton's law as earlyas 1895

mM
F=G R (2.52)

where F'is the gravitational force of masses m, M ; R is the distance between

the centers of mass; G is gravitational constant; & is a correction factor. Pre-

cession of the perihelion 8¢ by one revolution in (1) is equal to
2n )

2. Soon H. Seeliger and K. Neumann proposed another modification of the
law of universal gravitation with an exponential correction of the gravitational
interaction.

mM
F=G—e'*, (2.54)

In it, an additional factor provides a decrease in gravity with a distance faster
than Newton's.

Speed-dependent models. 1. P. Gerber in 1898 proposed a formula for the
gravitational potential

AL
=
RT? (1_1[”{) (2.55)
c dt

where T'is the rotation period; 4 is the semimajor axis of the orbital ellipse; c is
the speed of light in a vacuum.
2.1In 1915, A. Einstein successfully calculated this deviation and obtained an
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almost exact match with the 43" of arc per Earth century observed at that time

o= 241 A
T2 (1 _ g2 ) ’ (2.56)

where ¢ is the eccentricity of the ellipse of the trajectory of the movement. For
Mercury, this formula gives 42.98" per century.

From this brief review, one can conclude that all these recommendations are
obtained as a result of the approximation of the real trajectory of a specific planet
in a specific quasi-stationary orbit, and in addition, for closed orbits. We can
name two objective reasons for the then failures in explaining the precession of
the studied elliptical orbits:

1. The lack of computer technology made it impossible not only to solve
non-linear differential equations of motion, but even to set such problems;

2. Mathematical methods of electricity and mechanics of moving bodies in a
space-time form do not apply to the analysis of chaotic motion in the force field of
electric and gravitational fields.

Successful mathematical modeling of the transitional precession of the
perihelion of cosmic planets is possible only based on celestial mechanics equations
(2.49), which involve the adapted Newton's law for the case of moving masses
(2.3). We focus on its three components (2.42), (2.44), and (2.45). The marginal fate
participation in the force interaction of components (2.44) and (2.45), based on the
speed and orientation characteristics, is obvious

F, =(0+DFy; F, =((-2)+(+2)F,. (2.57)

The force component (2.44) is determined by the transverse component of
the velocity, so it practically does not affect the precession of the orbits. The
component (2.45) is responsible for it. Its dependence on the speed of movement

is higher than in (2.44), because under the condition v < ¢ the multiplier v/c in
(2.44) is raised to the second power, and in (2.45) to the first. This will be confirmed
by the results of the computer simulation presented below.

Example 2.5. The case of prelight speed (mega world). Let us explain the
physical essence of the precession of elliptical planetary orbits. We will use the
trajectory of Mercury around the Sun as an object of study. We will solve the
problem in 2D space.

The results of integration (2.50) are shown in Fig. 2.14 —2.17 at constant pa-

rameters GM =13,27128-10" m’s 2 corresponding to the Sun. In fig. 2.14 shows

the time dependence of the spatial radius hodograph under the initial conditions:
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v, (0) = 59000; v, (0) = 0; 7,,(0) = 0; r,,(0) = 0,46-10"".

The temporal dependence of the spatial radius itself, is shown in fig. 2.15.
She testifies that the transitional process continues and is far from an established

o 10'"m

v, 100 m

12 K] -4 0 4

Fig. 2.14. Hodograph of the distance of
a gravitating planet near of the trajecto-
ry of Mercury under initial conditions:

v,(0) = 59000; v, (0) =0;
r.(0)=0; r,(0)=0,46-10"".

7, 10°m

100
80
60

40

1,10%s
20 I T l T I T I T I T I
0 100 200 300 400 500

Fig. 2.15. The time dependence of
the radius r(¢) of the gravitating

planet in the transient process is
shown in fig. 2.14

meaning.

For comparison, fig. 2.16 shows the
same transient process, under the same
initial conditions, within the same time
limits as in fig. 2.14, but calculated
according to classical equations with the
participation of only one force compo-
nent, namely Newton (2.44). From the
comparison of the results, we can see that
both processes differ not only quanti-
tatively, but also qualitatively. If the first
of them is transient, then the second is
steady-state, because there is no radial
force component that would correct the
orbit, including its precession!

Based on the real graphic and time
resolution capabilities, to judge the course
of the transient process of fig. 2.14, which
is close to actual existing conditions, is
not appropriate. Therefore, in fig. 2.17
shows the transitional process in which
the mass planet several times had been
nearer to the mass ofthe Sun many times.
Now one can clearly see not only the
precession of the perihelion in the
direction of the planet's rotationbut also
the gradual convergence of the planet
with the star (disruption of the orbit).

Although, according to the curve
of fig. 2.15, the transitional process con-
tinues, we are still lucky enough to come
close enough to the observed results on
the real planet. According to the analysis
of the digital data of the last turn from
fig. 2.14 we have (observation results in
parentheses): eccentricity 0.2024 (0.2056),
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the maximum distance between the centers of gravitating masses 69.59.109
(69.82.109) m, the minimum distance between the centers of gravitating masses

1y, 10 m

v, 10" m

-8 Ll I 1 I 1 I 1

Fig. 2.16. The hodograph of the distance of
the gravitating planet, corresponds to the
transient process of fig. 2.14, but calcu-lated
according to Newton's law of gravity (2.43)

ry, 10" m

|
4

4 ;
12 8 4 0

Fig. 2.17. Hodograph of a gravitational
planett he distances several times closer to

the Sun under initial conditions::
r.(0)=-0,8-10"; r,,(0)=0,4-10"".
v,(0) =25000; v, (0) = 0;
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46,15.109 (46.00.109) m, maximum
orbital velocity 58805 ms™', minimum
orbital velocity 38999 ms™' average
linear velocity v=48902 (47360) ms™.
Still, this is not enough to judge the
quantitative characteristics of the pre-
cession of a real object. Because we
are talking about a fragmentary state
of a transitional process frozen in time,
and we need a steady-state process.
And this is connected with the fin-
ding of initial conditions that exclude
a transient reaction. But in order to
use mathematical methods to find
them, the condition of closedness is
imposed on the fixed orbit. And in fact,
according to the indications of fig.
2.17, it isnot.

A careful analysis of the hyper-
bolized transient process based on
digital data of computer simulation
is summarized in a table, which pre-
sents the limit values of the distance
of the planet from the center of the
Sun and the limit orbital speeds of
the elliptical orbit.

The first four rows of the table
are obtained from the last turns of
the planet with the physical time of
the process in the time interval 0-80
megaseconds. The data of the fifth
line correspond to the data of the first
one for the time of integration 1.5
times more. The data of all rows of
the table and fig. 2.17 obtained under
the same initial conditions! More
details:

— the data of the first and fifth



lines are obtained as a result of the integration of the complete equations of state
(2.50);

— the data of the second line are obtained in the absence of the third
component (2.45), which has a striking effect on the course of the transient
precession of the elliptical orbits of the planets;

— the data of the third row are obtained according to Newtonian mechanics
(the presences (2.44), (2.45)); we see: the result almost coincides with the previous

one;
No | £,100 -5 | 73,10% m | 730,10% M | Vi s | Vi — the data of the
1| 8 3,989 70,420 | 14200 | 251016 fou(rith ro}‘:’ are Ob;‘”}ed
2| 80 3,003 100,422 | 9130 | 256254 | umder the condition
3 80 3,903 109.422 | 9139 [236101] ‘hat only the second

’ ’ term (2.44) is absent,
4] 80 3,989 70,420 | 14200 | 251029 | \pich presents relati-

forces. The data of the
first and fourth lines almost coincide. This was to be expected, because already in
the second half of the 19th century. it was known that relativistic forces barely
affect the precession of the perihelion of Mercury's orbit (no more than 6-7" per
century). It is interesting to note that as the planet "falls" toward the star, the
eccentricity of the quasi-elliptical trajectory

’max_~ "min

E=— 2.58
Tmax 1 Fmin ( )

is decreasing. So, according to the data ofthe first and fifth lines of the table, it
decreased from 0.8947 to 0.8634 in 40 mega seconds.

Thus, according to the analysis of the table, we conclude that the third force
(2.45) is responsible for the precession of the perihelion of the elliptical orbits of
the planets. It is clear that in the case of a circular orbit, the force (2.45) is identically
zero! Therefore, the phenomenon of trajectory precession is impossible in circular
orbits.

The force (2.45) closes the triune force of gravity in addition to the two
recognized — Newton's, gravitomagnetic (like Lorentz in electricity).

As it was said, the force (2.44) is determined by the tangential component of
the velocity, and the force (2.45) by the normal one. Therefore, the equations of
classical physics worked successfully only on stationary trajectories, where the
normal component of force is known to be absent —on closed ideal circular orbits.
This became the main reason, as was said earlier, for which the methods of classical
physics were hastily relegated to the backyards of the microcosm. That only
harmed the physical-mathematical unity of the universe.
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Based on the new differential equations of motion (2.49), we managed to
explain the true reason for the precession of the perihelion of elliptical orbits. It
mus take place in all physical situations at the level of the mega-, macro-, and
microcosm.

And is it possible to obtain the exact result of the precession of the elliptical
trajectory of Mercury based on of the differential equations of motion? — You can.
But at the same time, it is necessary to know the exact initial space-velocity
conditions that Nature laid down during the evolution of the Solar System, or the
corresponding initial conditions that exclude a transient reaction (if a steady-
state process exists (7). By the way, in the 18th century, a scientific hypothesis
appeared that Mercury is a former satellite of Venus. And in 1976, T. Flandern and
K. Harrington showed that this hypothesis even somewhat explains the larger
deviations in Mercury's orbit. Such conditions can, of course, be selected, but
this is too time-consuming work. But the effect itself and its causes are explained
for the first time! We were lucky, as it was said above, to reach a state close to the
actual conditions (see fig. 2.14), but as a fragmentary state of the transition process,
therefore our results of the perihelion precession shift, which is quite logical,
turned out to be overestimated. Because, as the analysis shows, as the transition
process fades, the eccentricity of the elliptical orbit decreases, and at the same
time, the precession of the trajectory, while in the circular orbit, it disappears
altogether.

Finally, we can say that the physical essence of the perihelion precession of
the planet has been established! As for the precessional quantitative charac-
teristics of the phenomenon based on the differential equations of motion, the
complications are only related to the difficulty of finding the initial space-velocity
conditions laid down by Nature in the process of the evolution of the star system,
or of the difficulty of finding the appropriate initial conditions that exclude the
transient reaction. This applies to any differential equations, including GRT equ-
ations!

Many scientific publications, for example [4], are devoted to the dynamics of
the movement of electrically charged bodies in an electric field, but all of them
mostly cover the range of sublight velocities. There is still a misconception that in
this range sufficient accuracy is provided by the law of electric Coulomb interaction
and transverse magnetic interaction, the so-called Lorentz force. But this, as we
will show, is far from reality, because the third component of the electrical force
interaction — the radial component — is not taken into account. It is this component
that will be discussed in our conversation, about its influence on the dynamics of
the motion of charged bodies in an electric field. As for the relativistic velocities
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of motion of charged bodies, things are much worse here. Because this range of
velocities is not at all compatible with the classical physics of real space and time.

Our goal is to return to the time of Charles Auguste Coulomb with his law of
force interaction of charged bodies and start moving in a different direction. One
wonders, why so far back? And because another component of this force later
became an obstacle — magnetic interaction, the so-called Lorentz force. As it was
shown earlier, this power is quite fair. But it was she who overshadowed the third
component of electrical interaction. This study is devoted to this component and
its significance. But this does not mean that we are the first to set such a goal. For
example, work [6] can be mentioned, but it also did not exceed the Lorentz force.

We will perform the analysis based on of differential equations of motion
(2.50) in 2D space. In Cartesian coordinates, provided they take the form

&__kqux (1+V2+2VXVX+VYVYJ; drx

= _— =V ;

dt mr3 cz cr dt .

dvy kO v vty odn
dt mr3 c2 cr dt Y (2-59)

— 2 2, _ 2 2
=41 +rys v-,/vx—i-vy,

where Q is the charge generating the field; ¢, m are charge and mass of the
moving body.

Expression (2.59) is the differential equa-
tions of motion of one electrically charged
] body in the field of another charged body.
The unambiguity of their solution is pro-

, vided by the initial conditions v, (0),v, (0),

1(0),7,(0).. The real course of the transi-

7 tion process is too sensitive to these con-
ditions!

The case of sublight
speed (macrocosm). Let's solve the problem
of capture by a body ball with charge O on
Fig. 2.18. Time dependence of the its own orbit of a moving electron with
clectron motion trajectory » = r().  charge g = e. The initial data for the com-
puter simulation are taken as follows: under

the initial conditions:
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0=3163-10"7; g=—1,602-10"; k=8,988-10°; m=9,109-10>" under the

initial conditions: r,(0) =-0,2; r,,(0) = 0,2; v, (0) = 0,1¢; v,,(0)=0.

Fig. 2.18. Time dependence of the elect-
ron motion trajectory r = r(f), which
corresponds to the transient process of
fig. 2.18 under the condition of neglec-
ting the force component F, (2.45).

Fig. 2.21. The transient process » = (),

which corresponds to the transient process

of fig. 2.18 under the condition that only
one force component is involved — the
Coulomb F (2.42)
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Fig. 2.20. The transient linear
velocity of the electron v = v(t),
which corresponds to the transient
process of fig. 2.18 F(2.42)

In fig. 2.18 shows the results of
the simulation of the trajectory of the
capture of an electron by a charged
ball into one of the possible proper
orbits.

According to the digital data of
the transient process, the electron is
practically trapped on a circular orbit
with an average orbital radius r =
0.0654 m. The eccentricity of the orbit

€ = 0,0000497. In fig. 2.19 shows
the same transient process as in fig.
2.18, but under the condition that the-
re are no terms in the equations of mo-
tion (2.59) corresponding to the radial
force F,(2.45). The transitional curve
of fig. 2.19 differs from the corres-
ponding curve in fig. 2.18 not only
quantitatively, but also strikingly



qualitatively! And this indicates that in practical analysis, the third component
(2.45) of the resultant force (2.39) cannot be dispensed with at all!

The absence of the Lorentz force (2.45) introduces an error in the calculation
process of the trajectory of the orbit of fig. 2.18 less, which does not exceed
9.45%.

The velocity characteristic of an electron is shown in fig. 2.20. As we can see,
the linear speed of the electron increased from 0.1 ¢ to 0.3 ¢. The increase in the
linear speed of moving charged bodies when they are captured into orbit by other
tuned bodies is a characteristic physical phenomenon, which is especially
noticeable in the problems of electromechanical states in the microcosm.

It would be inappropriate to bypass the limited possibilities of electromecha-
nics involving only the Coulomb force (2.42). For this purpose, the transition
process shown in fig. 2.21 was simulated, which corresponds to the transitional
process of fig. 2.18. Such a striking discrepancy between the electron trajectories
shown in fig. 2.18 and fig. 2.21, could be expected in advance based on physical
considerations alone.

Unfortunately, the methods of classical physics were displaced beyond the
microcosm. But in this, the fault lies with the methods themselves, which were in
a spatiotemporal form not applicable to the analysis of real problems. Unlike the
classical description, in which particles are considered as material points, and
their movement is described by coordinates and speed, the state of a quantum
mechanical system is described by a complex wave function that is not localized
at a point, and occupies the entire non-infinite space (the Schredinger and Dirac
equations in the linear approximation). In such a description, the concept of
trajectory does not make sense, and the movement is described in terms of the
flow of energy and momentum.

Quantum physics does not allow the methods of classical physics to exceed
the numerical value of a certain variable with the dimension J.s of an elementary
quantum of action, commensurate with Planck's constant 2= 6,626:10*. And in
our examples, the moment of momentum emv of an electron in orbit is exactly in
such a zone. Still, the analysis of the relationship between classical and quantum
physical representations cannot fail to be important for the foundations of quantum
physics. Therefore, it is possible to prematurely drive a wedge between the natural-
mathematical unity of the world, on the one hand, with the mega- and macro
world, and on the other, with the microworld. After all, the creators of quantum
physics themselves understand this. Thus, the author of [3] warns: "The smallness
of the variable action does not always indicate the complete inapplicability of the
classical theory. In many cases, it can give a certain qualitative idea about the
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behavior of the system, which can be precise using a quantum mechanical
approach."

In order to justify the expressed confidence, we will show that the elect-
romechanical state of the electron-proton atomic structure, despite the tiny spatial
dimensions of the microcosm, can still be successfully described with the benefit
of understanding the unity of the physical process.

We will be interested not only in transient processes but also in steady-state
ones, the search for which was somewhat discussed in the tasks of the mega
world. The steady-state from the point of view of mental labor costs is easiest to
obtain by differentiating (2.59) until the transient process fades out. But such a
way is unacceptable because the transition process can be too long, and the
accumulation of numerical integration errors can distort the final result. Therefore,
in practice, they try to find such initial conditions that exclude the transient reaction.
For this, reliable general methods of finding such conditions have been developed,
based on the equations of the first variation of the equations of the
electromechanical state [18]. But this can be discussed only in a separate study.
Here we will consider a separate analytical case related to the circular orbital

motion of an electron around a proton ( - , =0 )—the most common case in the

practice of microlight, but without taking into account quantum laws.
In this case, (2.41) is simplified in the polar coordinate system

kqQ v
F= __2[1+_2J’ (2.60)

mr c

where F, is the radial component of the force.
The expression of the mechanical radial force in this case has the form

2
my

F=—. (2.61)
B
Buxoasuu 3 6anancy cun (2.60), (2.61), opepkyeMo HOTpiOHUI BUpa3, KU

TOB's13y€ OpOiTaNbHY JIHIWHY IIBHAKICTB 3 PaJiiycOM TPaeKTOPii

V= . 2.62
br—d’ (2.62)

where a, b, d are constant coefficients
a= kchz; b=mc*; d= kqQ. (2.63)

For the "electron-proton" pair, the coefficients (2.63) take numerical values:

a=20,735435-10""2; »=81,871112-10""; d =23,070425-107%.
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An important feature of formula (2.62) is that it simultaneously takes into
account both classical forces — Coulomb and Lorentz. In order to neglect the
Lorentz force, in (2.62) it is enough to divide the numerator and denominator by c2
in the radical expression and make a limit transition. Then we come to the result

v= |4
- (2.64)

Formula (2.62) makes it possible to calculate the orbital linear velocity for a
given radius of the electron's circular orbit. Such velocities and radii, being used
as initial conditions for the differential equations of state (2.59), in the process of
their integration exclude the transient reaction. Thus, we enter directly into the
steady-state process.

If we are talking about any stationary circular orbits of an electron in an
atom, then expression (2.62) can be replaced by a simpler one with accuracy up to
the fifth sign

15,91455 <
N (2.65)

If we are talking about stable quantum orbits of an electron in a hydrogen

atom with quantum numbers n1, n2, n3.. ., then (2.65) is further simplified
21,8773
V=T~105, (2.66)

where 7 is the principal quantum number.

Units of measurement are given in the SI system.

In [11] there is a table of linear orbital velocities of the electron, obtained by
various approaches, based on the conditions of static equilibrium for quantum

numbers: nl, n2, n3, n4 . If we supplement it with our calculations, we will have

N

7,107 [ g -10° | vy 107 | vp-10° | vy -107
0.529 | 21.90 | - 17.08 | 21.88
2.116 | 1090 | 7.69 | 854 | 10.94
4760 | 7.70 | 594 | 569 | 7.29
8.464 | 547 | 472 | 427 | 547

AW N =

where 7, is the specified radius of the atom corresponding to a certain quantum

number; v;(i = B,0, P,T) are orbital linear velocities, indices B, O, P,T indica-
te involvement in the Bohr, quantum, Piskunov [11] and author's approaches
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according to formula (2.66), respectively. If necessary, they can be recorded more
precisely

v, =21,8773-10°, v, =10,9386-10°, vy =7,2924-10°, v, =5,4693-10°.

These values are consistent with observations. If we use (2.64), neglecting
the Lorentz force, then, for example, for the main orbit (Bohr radius) we have:

v, =21,8767 -10°. Such a small deviation should have been expected, because

given the speed, the relativistic effect is too small.

Since we are working with electronic orbits, we can ask questions about the
presence of electromechanical gray holes in the depths of the microcosm, similar
to gravitational black holes in celestial mechanics. We will find their radii in the
usual way. For this, it is enough to make the balance of forces (2.60) and (2.61) at
the speed of light (v = ¢), which corresponds to the first and second cosmic
speeds in the mega world. Under conditions (2.63), we obtain

Tom :2%:5,63579110’15. 2.67)

It is clear that beyond the limits of r <7, the laws of mechanics collapse.

We simulate some interesting surreal (in light of the total
prohibitions of the quantum physics of

45,10 m
. -11 d,
r, 100 ' m g -
4 4 4 <
0
0 ]
-4 -
-4 1
% -
F'_\-..lﬂ-llm 1 i ]ET“Im
T -12 |-|-|-|-1|'
-4 0 4 20 4 § 4 0§
Fig. 2.22. The hodograph of the radius Fig. 2.23. The hodograph of the radius
r = r(t) of the capture of a moving r = r(t) of the capture of a moving
electron into the circular orbit of the electron into the circular orbit of the
nucleus nl of the Hydrogen atom. nucleus n4 of the Hydrogen atom
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classical mechanics — under the force action of only the Coulomb force. The
results practically coincide with ours. This is understandable because, for the
given values of the orbital speed of the electron, the relativistic effect (Lorentz
force) is negligible.

And the fact that in the electromechanical process fig. 2.22 and fig. 2.23 there
are no transient reactions, it only proves the incredible accuracy of experimental
measurements that a person is able to make on an invisible physical object! It is
enough to make a small deviation from the experimental initial conditions, as the
transition process cannot be avoided, and it is sufficiently long in time. If we are
talking about a circular quantum (z1) orbit with a classical radius 7= 0.529-10""m
and an orbital linear speed v=21.877105 ms™, then it was enough to shift the initial

condition 7,(0) =0 tothe left by half an atomic radius 7, (0) = —0,2645- 1070 a5

atransitory the process declared its own
right to exist (Fig. 2.24). In fig. 2.25, the
transient process shown in fig. 2 is dup-
licated 2.24, but under the condition that
only one component of the Coulomb
force (2.42) is involved. As we can see,
the transient processes shown in fig.
2.24 and fig. 2.25 go strikingly differently.
Based on the real graphic and time
resolutions, to judge the course of the
transition process in fig. 2.24, which is
close to actually existing conditions,
does not occur. Therefore, in fig. 2.26
shows a hyperbolized transition process
in which an electron is artificially bro-
ught closer to the nucleus of an atom.
Now one can clearly see not only the
precession of its orbit in the direction of
the electron's rotation but also its gra-
dual convergence with the atom's nuc-
leus. On the last turn of the electron's
trajectory, the coordinates and speed fit within completely logical limits:

0.981-107"' < <1.810-107"%; 3.205-10° <v<5.857-10°.

The neoclassical approach works, strictly speaking, with open elliptical orbits
with a gradual decrease in their eccentricities and a noticeable precession of
trajectories in the direction of rotation. And this makes it possible to look into the

-1
7y, 10 “m

Fig. 2.26. The hodograph » = r(t) of the
capture of an electron into an unreal el-
liptical orbit of an atomic nucleus with

an eccentricity € =0.448 and hyper-
bolic precession of the trajectory.
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world of elliptical orbits and successfully explain the effect of the precession of
the electron orbit. It is interesting that a similar phenomenon was predicted by
Sommerfeld [37].

As for the analysis of multi-electron shells, this is a question of the
superposition of forces (2.49) acting on each mass involved in motion.

In the process of studying the electromechanical processes of the "electron-
proton" pair, it became possible to look beyond the critical limit (2.67) of the

| #,10"m Jv. 10" ms
4 rdl
3 s
34
2 —
2 —
1 s
0 19
rX,IO_ISm ] 10" m
-1 ‘ T ‘ T ‘ T ‘ 0 A T &1
0 0.4 0,8 1,2 0 1 2 3 4
Fig. 2.27. The hodograph of the radius » Fig. 2.28. Dependence v = v(1),
= r(t) of the collapse of the electron tra- which demonstrates the collapse
jectory inside the electromechanical gray of the laws of mechanics in the
hole in the force field of the proton depths of matter

tandem ( » < 7,,, ). The simulation results

are shown in fig. 2.27 and fig. 2.28. Indeed, the collapse of the mechanical interaction
was discovered, but with the preservation of the electrical interaction, because

the radius of the proton r, =0,15r,,,, which is demonstrated by the curve of the

rer 2
speed of the electron's movement deep into the unreal matter, which crossed the
threshold of the speed of light. But there is another interesting thing: the computer
program, as a sign of mathematical solidarity with the physics of the process, also
"explodes" — it stops due to numerical overflow. So, what a well-thought-out
world this is.

Simulated transient processes are shown in fig. 2.24, fig. 2.26-2.28, beyond
the reach of the methods of classical physics. Having solved these problems, we
thereby supported the unity of the fundamental laws of nature inherent in all
levels of the mega-, macro-, and mega world. But this in no way denies the existence
of specific laws of nature that exist in each of these levels, in particular the famous
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quantum laws in the microcosm [3, 30]!

The graphically presented results of calculations of model transient
processes of the force interaction of the "electron-proton" pair clearly illustrate
the possibilities of the neoclassical approach in solving many fundamental
problems of the electromechanical equilibrium of moving charged bodies that are
not possible for the methods of classical physics.

The fact that we came across concepts such as the radius of a gray hole 7, and

the singularity of the velocity v > c in space » <r,, obliges the author not to be silent on

m
this matter. We will use the quoted opinions taken from [6] to help you so that you don't
get the impression that scientists don't think about it.

Firstly. Based on K. Gedel's theorem about the incompleteness of our
knowledge, "there are more and more reasons to believe that it is already diffi-
cult to do without the concept of other universes." In the literature, you can even
find the idea that these universes are not found elsewhere, but in elementary
particles. "And the channels of communication (with them) can serve as singula-
rities that occur in our universe in the case of black holes. It is possible that the
space-time barriers that separate us from other universes are not so impregnable.
It is possible that they will eventually be overcome by science and will bring
our ideas about the universe to a qualitatively new level." In this case, the sin-
gularity of the velocity, and together with it, according to (2.39), the singu-
larity of the force interaction in such a wonder-space are inevitable, as required
by the boundary, on both sides of which different physical laws operate. Of
course, it is nice that the conversation is conducted at the level of hypotheses.
This singularity concern those who see the multiplicity of universes in the
depths of matter.

Secondly. We are talking about the speed threshold c, established experi-
mentally as the speed of light in a vacuum. The impossibility of crossing it is a
well-known postulate of the special theory of relativity. That is why Lorenz's
radical rests on him. By the way, the name of the radical was given by Poincar?
himself. At the same time, he treated the mentioned postulate with a certain res-
ervation [9]. But it is not for us to judge such truths in an unknown world. Time
will tell about them. We remain for the time being and will remain for a long time
on this side of the threshold, if not constant, then quasi-constant, because
otherwise, we do not know how to live. Another thing is to talk. Because such
conversations dramatically activate our tired brain.

Wandering through the labyrinths of the International Web, I came across
the problems of unsolved problems of theoretical physics, among which is the
following: "What causes the additional acceleration in the direction of the Sun
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of space vehicles, which is not described by the classical theory?" The first thing
that came to my mind was that my latest theoretical developments make it pos-
sible to successfully solve this problem. But here a number of inconveniences
arise due to the lack of sufficient quantitative initial data, which is absolutely
necessary in such a case for confident movement forward, fastened by the nec-
essary feedback. But it was not possible to pass by the problem either, because
that would be an escape into the shadow of irresponsibility.

First of all, let's make a small excursion into the problem known in scien-
tific publications as the "Pioneers anomaly".

[36]. Pioneer 10 is a NASA space probe designed pri-
marily to study Jupiter and the heliosphere. Launched on March 3, 1972, Pio-
neer 10 became the first spacecraft to fly by Jupiter and photograph the planet,
and the first to develop enough speed to overcome the Sun's gravity. After him,
on April 6, 1973, "Pioneer-11" was launched, designed to study Jupiter and Sat-
urn.

For the first time, the anomaly of the flight path of space probes was dis-
covered in the 1980s, when they passed about 20 AU, that is, 20 distances from
the Earth to the Sun, on a trajectory outside the Solar System. By this point, the
probes have already fulfilled their main mission. Pioneer 10 flew by Jupiter in
December 1973, determining its mass and measuring its magnetic field. "Pioneer-
11" approached the planet exactly one year later: in December 1974. After tak-
ing detailed pictures, it went to Saturn. In 1979, the apparatus transmitted im-
ages of the planet and its satellite Titan to Earth. The main mission ended, but
they decided to use the monitoring data of the flight path of the Pioneer-10 de-
vice to search for what was then supposed to be the tenth planet in the Solar
System. And now it's the ninth (after the demotion of Pluto). If there was a de-
viation in the trajectory, then, as scientists believed, it would be a consequence
of the gravity of an as-yet-undiscovered planet. Deviations were found, but the
cause of this anomaly was by no means a planet at the edge of the solar sys-
tem. But, what is most interesting, later the anomaly was also found in the twin
probe. Today, the devices are flaying in different directions. "Pioneer-10" is mov-
ing to the edge of the Milky Way, in the direction of the constellation Taurus.
Its twin, on the contrary, flies toward the center of the Galaxy, in the direction
of the constellation Shield. Both probes are now in free flight. Only previously
obtained acceleration and external forces (gravitational and non-gravitational)
affect the flight of spacecraft.

Among the non-gravitational forces is, for example, solar radiation pres-
sure, which causes acceleration directed away from the Sun. And the Sun's grav-
ity, on the contrary, pulls the devices towards the star, causing an acceleration
directed toward the Sun, that is, it slows them down. All forces that can affect
the flight of space vehicles are calculated and taken into account. Except for
one. One unknown and incomprehensible force pulls the probes back. It is she
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who is the cause of the "Pioneers" mystery. The power is tiny, but it is there.
The latest calculations, obtained before 2002, say that the magnitude of the un-
explained negative acceleration was (8.74 = 1.33).10-10 ms-2 (at a certain fixed
distance and a certain speed). This has already led to the deviation of the de-
vices by approximately 400,000 km from the calculated trajectory. It would seem
that the probes have flown billions of kilometers. At the time of losing contact
with Pioneer-10 (January 23, 2003), it flew away from us by more than 12 billion
kilometers. This is 82 AU. Communication with Pioneer-11 was lost on Septem-
ber 30, 1995, the device was already at a distance of 6.5 billion kilometers, or 43
AU, from the Sun. We read in [36]: "And what are these hundreds of thousands
compared to billions of kilometers? But for science, these tiny values can be of
great importance. Deviations from the norm, from the usual understanding of
things, that is, anomalies can indicate the presence of something significant, but
still undiscovered, especially in astrophysics." An anomaly in the movement of
Uranus led to the discovery of a new planet — Neptune. Anomaly in the motion
of Mercury, discovered in 1859, was explained based on differential equations
of motion only recently by us (see 2.8.2). Or else: "The solution to the "Pio-
neers" anomaly may revolutionize modern physics or, on the contrary, will be
completely trivial. That is why it does not give rest to many scientists."

Some argue that the boundary of the Solar System is defined as the point
where the Sun's gravity ceases to affect an object. But gravity, as you know, de-
termines the universe on a huge scale. And this point is 50,000 times greater
than the distance from the Sun to the Earth. Yes, "Voyager-1" covered 123 AU.
and it will take another 14,000 years to leave the Sun's gravitational grip at its
current speed.

For all the years devoted to the search for a solution to the problem of the
"Pioneers" anomaly, many assumptions have been put forward. And the first is
errors in observations and interpretation of the received data. But he was re-
jected almost immediately. The anomaly was explained by various reasons. Brak-
ing in the interplanetary environment (dust, gas clouds, etc.). The gravitational
attraction of Kuiper belt objects. Leakage of gas, such as helium, used as a work-
ing medium in radioisotope generators. The reason was also sought in the elec-
tromagnetic forces caused by the accumulated probes of electric charges. And,
of course, they attributed it to the influence of dark matter or dark energy. They
turned to the effect of clock acceleration, caused by the expansion of the uni-
verse, and thus by the increase in the background "gravitational potential",
which in turn accelerates cosmological time. By changing inertia due to inter-
action with vacuum energy. The possible non-equivalence of atomic and astro-
nomical time. The background space-time described by the Friedman-Lemaitre-
Robertson-Walker cosmological metric, which is not flat according to
Minkowski, was not left out. But one of the most common explanations was
thermal radiation — a thermoelectric generator. It was not without proposals to
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adjust the existing physics. Thus, in 1983, was proposed the so-called theory
of modified Newtonian dynamics, according to which "Newtonian mechanics
needs corrections" to describe the movement of bodies with extremely low ac-
celeration. All this clearly demonstrates an interesting epistemological situation,
how the human mind in a state of helplessness searches for the way to the
Truth, the essence of which will be discussed separately at the end of the book
(see 5.6).

Since the Pioner-10 and Pioner-11 spacecraft flew almost without additional
stabilization of the engines during the "cruise", the density of the environment
of the Solar System can be characterized by the strength of its influence on the
movement of the spacecraft. In the outer solar system, this effect can be easily
calculated based on ground-based measurements of the distant space environ-
ment. When these effects were taken into account, along with all other known
effects, the Pioneers' calculated position did not agree with measurements based
on the return times of radio signals from the spacecraft. They consistently
showed that both spacecraft were closer to the inner solar system than they
should be. The Pioneers were uniquely suited to detect the effect because they
flew for long periods of time without additional course adjustments. Most of the
deep space probes launched after the Pioneers have either stopped on one of
the planets or used the engines to run throughout their mission.

The line of thought of the opponents of the revision of gravitational phys-
ics is as follows [36]. If the "Pioneer Anomaly" was a gravitational consequence
of some long-range modifications of the known laws of gravity, why did it not
affect the orbital motion of large natural bodies in the same way. Therefore, for
a gravitational explanation, it is necessary to violate the principle of equivalence,
which states that the force of gravity acts on all objects equally. Therefore, some
argued that increasingly accurate measurements and simulations of the motion
of the outer planets and their satellites rejected the possibility that the "Pioneer
Anomaly" is a phenomenon "Pioneer Anomaly" of gravitational origin, while
others believed that our knowledge of the motion of the outer planets and the
dwarf planet Pluto was insufficient to refute gravitational nature of the anomaly.

Regarding the search for the cause of a possible cosmological origin, gravi-
tationally bound objects such as the Solar System or even the Milky Way
should not participate in the expansion of the Universe - this is known from con-
ventional theory and by direct measurement

Finally, let us say that in this interesting story, attempts to establish con-
tact with "Pioneer-10" on February 7, 2003, were unsuccessful. NASA experts
consider the depletion of the radioisotope power source to be the reason for the
loss of radio communication. It is assumed that the device continues its flight.
Its speed is sufficient to leave the Solar system, and the course lies towards the
star Aldebaran. If nothing happens to Pioneer 10 along the way, its flight to the
outskirts of this star will take more than two million years.
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