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Abstract. Based on the fundamental laws of statics —
Newton's and Coulomb's — generalized to the case of
dynamics (motion - the interaction of mechanical masses
and electric masses (charges),), an attempt was made to
explain the physical essence of electric and gravitational
fields. as specific forces per unit of main mass. In theo-
retical exercises, the finite velocity of propagation of the
field is taken into account. The veil has been lifted some-
what on the hitherto unknown unity of both fields through
the units of LMTI dimensions. Such a deepening into the
world of two disciplines — electricity and mechanics — is
useful for an in-depth understanding of physical processes,
and at the same time for their quantitative identification.

Key words: Newton's and Coulomb's laws of univer-
sal gravitation, generalized to the case of motion, the
natural essence of electric and gravitational fields as spe-
cific forces per unit of mass.

1. Introduction.

We are indebted to Michael Faraday (1791-1867) for
the concept of a field in electricity and, at the same time,
in gravity. But isn’t he who owes the idea to his peer and
countryman, the romantic poet John Keats (1795-1821), in
particular his sonnet "To him who lived in the city as in
captivity’?

For those who lived in the city as if in captivity,

It is so nice to go out into the silence of the field

I live smilingly in the heights

Send a prayer to heaven and fate.

But don't we, experienced scientists, breaking out of
the tight embrace of the elements of electric circuits with
concentrated parameters into the boundless spaces of the
electric field, feel the same? We can confidently say
about those who break out of such embraces of mechani-
cal mechanisms and devices into the boundless spaces of
the gravitational field.

Thus, there arises a natural need to look into the depth
of the physical essence of both fields — electric and gravi-
tational, as the main force characteristics of the Universe.

This topic has been discussed for a long time. We will
not delve into those times when fields were tried to be
represented by all possible lines, vortices, springs, etc. Let
us start with how they were described by space-time vec-
tor functions. But a lot of time still passed before it was
agreed that this was how fields should be interpreted - as

functions of spatial coordinates and time [1]. But this by
no means removes the problem of discussions about the
deep physical essence of fields. This is exactly what will
be discussed in our research.

Delving into the world of the two disciplines — elect-
ricity and mechanics as similar physical substances - can
be used with benefit to understand many physical pro-
cesses that occur in them both separately and as a result of
mutual interaction [2,3]. It is important that all mathe-
matical exercises will be performed in our usual flat Euc-
lidean space and physical time, which is also important in
terms of observing the basic condition of the modern
theory of cosmological inflation [4].

From a cognitive point of view, this study is a conti-
nuation of a number of theoretical works published on the
pages of this journal, at least from the recent ones [5, 6].

The goal of the work. To reveal the physical essence
of electric and gravitational fields on a strict mathematical
basis, based on the general principles of the theory of
electrogravitation [2, 3, 7].

2. Equations of electrical and mechanical state.

Let us base it on the fundamental laws of nature,
which, as a rule, are established only experimentally,
because the human mind is still far from knowing the deep
secrets of the Universe. Therefore, even great scientists
have to steal heads from the hearth of universal Truth for
the sake of the advancement of humanity.

Le us start with the laws of statics - Isaac Newton
(1643—1727) and Charles Coulomb (1736—1806):
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where F]2 is the force vector; ¢, m — interacting electric (q)
(charges) or mechanical (m) masses; I, is the instantaneous
distance between the centers of mass; I}, is a unit vector directed

from the first mass to the second; G, k are global constants [2]:

G =6,67438-10"'kg 'm’s?;
k=8.98774-10° kgm’As ™.
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Consider some distribution of electric charges fixed in
space g1, 42, ..

of interaction between them, but are interested in their
interactions with some other electric charge g with known

, - If we are not interested in the forces

coordinates X, y, z, then this force can be calculated ac-
cording to (1)

where 7; is the distance from the i-th charge to point x, y,
z, r; is the spatial orth.

If we subtract in (3) from the sum ¢, we then get

F =¢gE, 4)

where

E=Zkir =E(x,y,z,t). ®)
r

The vector value (5) is called the electric field inten-
sity vector, it is measured in volt/meter: Vm'. The func-
tion E(x,),z) can be calculated at any point in space. The-
refore, 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 the first opin-
ion is followed, since the electric field vector at an arbi-
trary point in space makes it possible to foresee a force
that will act on an arbitrary charge at that point, and this
force is capable of doing work.

If in (4) we take g = 1 C, then we obtain F = E. Con-
sequently, the electric field intensity vector is equal in
value to the force vector with which the electric field acts
on a single stationary positive charge in vacuum.

The same can be done with expression (2) in the
gravitational field, if we use analogies between the electri-
cal (¢g) and mechanical () masses. As a result, we come
to the concept of the gravitational field intensity vector
(free fall acceleration vector) g

F=mg, (6)
where

N m.
g=> G—r =g(x,y,2,0).

i=1 5

(7

If we take m = 1 kg in (6), then we obtain F = g.
Therefore, the free-fall acceleration vector g is equal in
value to the force vector field with which the gravitational
acts on a single stationary mass in vacuum.

In the case of dynamics, according to the theory of
electrogravity, laws (1) and (2) become somewhat more
complicated and take the form [2, 3]:
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where v is the mutual instantaneous velocity of mass
movement velocity; ¢ is the speed of light in vacuum; Vv,

is a single velocity vector.
The modules of both force vectors (8) and (9) can be
written componentwise:
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where Fy, [, are Newton's and Coulomb's static forces;

F, v, F;-— velocity tangential components of gravito-
magnetic and Lorentz forces; Fp,, ,Fr-. — velocity radial

components of the force of gravitational and electrical
interaction. It is clear that at v — 0, the force interaction
modules (12—15) degenerate into (10—11), respectively.

The functional dependence of forces (14) and (15) on
the speed of movement is higher than that of forces (12)
and (13), because at v < ¢ the multiplier v/ cin (12) and
(13) is raised to the second power, and in (14) and ( 15) -
up to the first and then doubled! It is the components of
forces (14) and (15) that close the hitherto unknown triune
essence of the forces of electrical and gravitational inter-
action, and it is they that make it possible to look deeper
into the essence of the problem set.

We introduced forces (14), (15) into theoretical phys-
ics for the first time [2]. Experimental confirmation of
their existence was carried out in the process of solving
the problem of the braking of space probes in the hitherto
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unknown additional solar acceleration, known as "pioneer
anomalies" [8]. It turned out [3, 9] that this acceleration is
caused precisely by force (14)! Based on the theory of
electrogravity, there is no anomaly of flight trajectories.
On the contrary, the movement occurs in fcording to the
basic laws of the universe.

Force (13) represents the force interaction of the so-
called magnetic field, known as the Lorentz force

F=¢q(vxB), (16)

where B is the magnetic induction vector;

The required proof can be found in [2, 3]. It can also
be obtained by the methods of classical electricity, if you
use Biot-Savard's law in the form [1]

_vxE

B=——. (17)

c
To do this, it is enough to substitute (17) into (16), re-
sulting in
F=-2 (vx(vxE)) (18)
c? .

The truth of (18) is most easily illustrated in cylindri-
cal coordinates under standard conditions:

E=rE;v=2zyyV.

2
v
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If we take into account (4), (5), then expressions (13)
and (19) are identical, which had to be shown.

As for component (12), it represents the so-called
gravito(electro)magnetic force [10] — the Lorentz force
(16) extended on the basis of electromechanical analogies
on gravity. Therefore, any proofs are superfluous here.

Thus, on the basis of formulas (8)—(19), we will try to
generalize the expressions of the field intensity vectors of
both electric and gravitational fields for the case of all
possible movements in the range of velocities 0 <v<c:
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Vectors (20), (21) are the defining characteristics of
the electric and gravitational fields in the broadest sense —

taking into account the existing motion (v, ) of the in-

volved masses, electrical and gravitational. They are those

unifying cosmological values that ensure the integrity of
our Universe. And this is under the crushing condition that
the total sources of both vector fields of our Universe are
equal to zero:

0=0;, W-Mc*=0,

where O, W, M are the total charge, energy and mass of
the Universe.

Conditions (22) explain why parallel universes (if
they exist) are invisible to each other!

From the position of (20), (21), expressions (4) and
(6) qualitatively and quantitatively acquire a new, more
general meaning, moving from statics to dynamics! There-
fore, on their basis we will look for the physical essence of
both fields.

Let us write (4) and (6) in a slightly different, more
convenient form:

(22)

F
E=—=E(x,y,z,v,t); (23)
q

g= LIg g(x,y,z,v,1). 24)
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As you can see, both vectors E and g are specific
force characteristics per unit of mass that generates them —
electrical (g) or mechanical (m). It is clear that they act on
the corresponding main masses.

It is important that both vectors E and g comprehen-
sively describe the force effect of electric and gravitational
fields on the available masses at a given point in space and
a given time. We draw your attention to the fact that in
(20), (21), (23), (24) the concept of the magnetic field of
the vector B does not appear anywhere, as it is physically
unreal, although in the mathematical interpretation it is
very valuable, since it allows you to simplify the mathe-
matical support of the theory as much as possible electric-
ity, and at the same time gravity. If we approach the prob-
lem from the perspective of understanding the physical
essence, then the force interaction of the so-called mag-
netic field in electricity and gravito(elecro)magnetic in
gravity are represented by components (12), (13)!

It is interesting that the electric and mechanical fields
come into contact with a person through the same actions,
which are force F, work A, power P. Regardless of
whether we come to them from the vector of electric field
intensity vector (20) or gravitational one (21).

This coincidence is not as simple as it might seem at
first glance. It testifies to the profound unity of the main
power characteristics of nature. We can only think: to
what extent we have not got known this unity yet! Its
presence is currently illustrated by the international system
of electromechanical units of measurement LMTI (L —



40 Vasil Tchaban

length, M — mass, T — time, I — current). Against its back-
ground, the obvious presence of mechanical units of
measurement in electrical ones is clearly visible:

[E]=LMT°T"; [g]=LT?% [u]=LMTT";
[F]=LMT? [4]=L°MT? [P]=L*MT",

where u is the voltage, integral characteristic of the elec-
tric field.
Recalculation of dimensions of electromechanical

analogies of gravitational and electric fields A, A, can

be carried out with the help of a multiplier & [2, 3]

A =EL

" E=MT'T" (kg/C). (25)

q’

The multiplier & can be used as &' or even &2

when referring to environment parameters.

Based on the available mathematical results (20),
(21), (23), (24), we can begini at least to substantiate, in
the first approximation, the answer to the main question
posed in the purpose of the article. But in order to get to
the essence more meticulously, it is worth looking into the
philosophical aspect of the modern perception of con-
sciousness and existence.

It is interesting that the essence of the mathematical
exercises proposed above fits into one of the aspects of the
modern dualistic perception of the world. Poincaré once
wrote (it is unlikely that the greatest mind on the planet
could be wrong): "Does the harmony the human intelli-
gence thinks it discovers in nature exist outside of this
intelligence? No, beyond doubt, a reality completely inde-
pendent of the mind which conceives it, sees or feels it, is
an impossibility. Such an external world, if it even existed,
would never be accessible to us. But what we call objec-
tive reality is ultimately what is common to several think-
ing beings and could be common to all. 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."”

Modern philosophy [8] is close to that: "Being en-
compasses the very foundations of the subjective-objective
relationship and at the same time inscribes a person into
the structure of the universe, making his consciousness a
fundamental condition for the identification of forms of
being... On the other hand, existence seems to stand be-
hind us and is a priori given to us as a total quality."

In addition to (4), (6), (20), (21), we artificially di-
vided the fundamental forces (F) of the interaction of
physical masses (g i m) into two factors - the actual mass
and intensity (E i @) of the field. If we divided these
forces into additions, and not into multipliers, then the
question of the physical existence of the field would be
beyond doubt. And for now, according to laws (8), (9),

physical force arises in a pair of interacting masses. The
field is considered to be generated by individual isolated
masses. The last statement is by no means legalized, but,
as was said above, postulated by M. Faraday. The exis-
tence of the field is still the result of an agreement in the
sense of perception of being by consciousness according
to H. Poincaré. In this regard (in the case of statics), R.
Feynman writes [1]: "... the quantity E exists at the point
R regardless of whether there is a charge there or not (if
only all other charges were in their places... the more
complex the forces, the the field is more real, and our
separation technique becomes less and less artificial.” And
what if it is not present at point R, but arrives with the
appearance of an acceptor?

There is one more fact in favor of what R. Feynman
said. This is that the field is almost independent of the
objects that generate it. A typical example can be relict
radiation that has been roaming the universe for billions of
years. But this phenomenon has a simple explanation — the
force field does not spread instantaneously, but with a
finite speed, therefore it is dependent on the history of the
process!

Once again, we remind you that expressions (20), (21)
are precisely obtained under the condition of a finite speed
of propagation of the force interaction, that is why they
are the basis of the analysis, which could not be done on
the basis of (5), (7).

As a result of thinking about "the only objective real-
ity that we can achieve according to Poincaré, as harmony
expressed by mathematical laws", given the physical exis-
tence of a force field, conclusions are suggested.

3. Conclusions

1. An electric and gravitational field is a specific force
field per unit of parent mass, electrical or mechanical,
interaction of fluctuations in which propagates in space
with the speed of light.

2. The concept of an electric and gravitational field is
actually a veiled force interaction of physical masses,
electrical or mechanical, in accordance with the funda-
mental laws of the Universe.

3. The presence of a field at a given space-time point
R(x,y,z,v,f) in the absence of a mass-acceptor is justified
by a philosophical agreement, as useful for the mathe-
matical practice of constructing the theory of electricity
and gravity. But here a reasonable question may arise, and
since the field is not a physical reality, how then do the
masses of donors and acceptors find out about each other's
existence? — But here there is an equivalent answer such
that all the masses of the universe, electrical and gravita-
tional, are in eternal interaction with each other. The value
of which is determined by the values of the masses them-
selves, their relative speed and the distance between them,
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taking into account the time delay of signal propagation in
the field (see (20), (21)).

4. A comprehensive answer about the nature of the
electric and gravitational field can be given when the an-
swer about the corresponding nature of the force is known.
Unfortunately, according to R. Feynman [1], we only know
"one of its most important characteristics — its material
origin, but this property cannot be considered a definition."
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