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It is very difficult to imagine the moment of charge ps, within the frame-
work of this spectrum in the form of the measure of the “magnetic” moment

1 . . .
equal to pg = EEQa , announced in physics as the “proper magnetic moment of
c

electron”.

Thus, however hard we may try to approach from different points, we arrive
at the conclusion that the initial conceptions of the Dirac equation are false.
Therefore, this equation cannot give us the objective picture of atomic processes.
Concerning different concepts of quantum mechanics, they continue the tradi-
tions of the thirtieths. Contemporary physics and chemistry still continue to set
forth doctrines on the basis of completely exhausted themselves ideas. This is
why we devoted much time to Schrodinger’s equation. The further development
of the aforementioned concepts proceeds via the complication of mathematical
constructions, where already no physical sense can be found; and their logic is in
the highest degree confused and speculative.

9. WAVES AND CURRENT

9.1. Basic notions

The notions, which approximately reflect the real objects and phenomena of
nature, are in the basis of physical theories.

Let us agree to call the notions, which quite exactly describe the properties
of an object of thought, objective notions (Yes-notions). In opposite case, the
notions will be called subjective notions (No-notions). In a general case, a clear
boundary between objective and subjective notions does not exist.

Therefore, if an objective notion contains elements of subjectivism, we call
it the objective-subjective notion (Yes-No-notion). If a subjective notion contains
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elements of objectivity, we call it the subjective-objective notion (No-Yes-
notion).

Such a classification of notions more completely corresponds to basic
judgements of dialectical logic: Yes-Yes, Yes-No, No-Yes, and No-No, which re-
flect the real picture of intellectual thought. In conformity with these judge-
ments, the absolutely objective Yes-notions, strictly speaking, should be called
the objective-objective notions (the notions Yes-Yes) or briefly Yes-notions. Ana-
logously, the absolutely non-objective notions should be called the subjective-
subjective notions (the notions No-No) or briefly No-notions.

The philosophy of physics of the 19™ century has regarded, and continues
regarding, notions as only subjective constructions. And many scientists assume
that notions have a conditional character of definite covenants. This is a point of
view of the philosophy of subjectivism, machism, and pragmatism.

On the contrary, in dialectical philosophy, a notion of the high scientific
level must, first of all, be the logical construction, which more exactly adequate-
ly reflects the contents and form of an object of nature with this notion. Only
then, notions could be regarded as scientific agreements.

Subjective elements of notions lead to misunderstanding of objective prop-
erties of objects and phenomena of nature. In order to make theories formally
consistent, with experiments, subjective notions generate additional hypotheses
and interpretations. The lasts introduce in science nonexistent “physical proper-
ties”, which are formal mathematical constructions far from reality.

As a rule, at the macrolevel, notions are objective ones on the whole, be-
cause their originals (we mean objects to which these notions are ascribed) are
visible with the naked eye. Therefore, the objectivity of such notions is verified
gasily.

At the microlevel, everything is more complicated, because the objectivity
of notions is very difficult to verify. By virtue of this, in modern physics, the
fully developed practice of the creation of formal hypotheses and interpretations
exists. Such formal hypotheses and interpretations only do harm to science,
creating an illusion of resolving of a problem.

We will consider the dialectics of objectivity of notions with an example of
periodical processes.

Let us assume that a wave of a frequency vis propagated along a circular
trajectory of a radius r. If p waves are placed on the circular orbit, then the li-
near, A, and radian (relative), 4,, measures of wavelength will be defined by the
relations:

2= A =222

p Corop

Between the linear velocity » of the wave front on the circumference and

the circular frequency (the angular velocity) of revolution @y, (Or @), the fol-
lowing relations take place:

9.1)
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U=yl , (9.2)
Worpy = 27 _ 2nv,
orb
where T, and v,y are the period and frequency of revolution of the wave front.
In the circular motion, the length of a circumference, C=2xr, is the period-
guantum of extension (length); and the period T, is the time circumference or
the period-quantum of time extension (duration).
Obviously, the wave period T is related with the wave-circumference T, (or
Torb) as

(9.3)

orb’

T=T,/p. (9.4)
The relation between the wave frequency v and the frequency of revolution
1, takes the form
_i_p_
=T f =
The equality (9.5) defines the analogous relation between the circular fre-
guency w and the circular velocity of rotation . of the wave:

2 27ap
T T pw, (9.6)
In the case, when p = 1, i.e., A = 2zr, the wave will be called the unit wave
and its length will be denoted as A.. For the unit wave, the wave frequency and
the frequency of its rotation are equal: = ..
If p=2%, we deal with the circular frequency of the wave of the fundamen-

tal tone

1% pve . (95)

e

w= (%)a)e . 9.7)
It is convenient to express arbitrary circular frequencies a, through the cir-
cular frequency of the fundamental tone as

W, = pw=ga)e, (9.8)
where p is the number of half-waves placed on the circumference. Then, elemen-
tary potential-kinetic waves of an arbitrary frequency take the form

R ig(wet—kes)

¥ =4e (9.9

9.2. The symmetrical definition of current, |

Classical physics defines the value of a current flowing in a conductor as
the “quantity of electricity being conveyed by the motion of electrons or ions
through the cross-section area of the conductor per unit time”. However, a cur-
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rent is not the flow of an “electric liquid”, it is the complicated wave process. It
takes place both on the left and on the right from the cross-section. And the val-
ue of current represents by itself the rate of change of this process (Fig. 9.7).
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Fig. 9.7.  On the definition of the notion a value of current; the spiral trajectory
B, enveloping a conductor, symbolizes a magnetic field; cg and c,_ are
centers of masses of elements of the field, belonging to the intervals
Al and Alg.

By this reason, one can state that the common definition of the value of cur-
rent | is related to the objective-subjective notion.

Moreover, the definition of the average value of current takes into account
only the “quantity of electricity” displaced on the right side from the cross-

section S, AQ =(p,)SAlg , localized at the part Al = vAt:

_AQ _AQg _
| = Y —<pq>SU, (9.10)

where < pq> is the average “density of electricity” and AQ = AQg.

If we regard the formula (9.10) as the formal convention, there are no prob-
lems from the point of view of pragmatism.

In dialectics, this definition has evident subjective features, because it does
not take into account the “quantity of electricity” approaching from the left (di-

rectly to the cross-section S), AQ, =(p, )SAl, , where Al_ = Al = Al = vAt.

This second component of the “quantity of electricity”, unconditionally,
takes part in the formation of the wave process in an arbitrary cross-section S. It
influences the objective measure, called the “value of electric current”, which is
defined by means of physical apparatuses independently of our understanding of
its nature. Moreover, as we will show further, the subjectivism of the formula
(9.10) gave birth to the spin hypothesis, which does not reflect reality.

In nature, the binary symmetry dominates. And in any cross-section of a
conductor, we deal with the symmetry of the process of motion at the microle-
vel.

Accordingly, the definition (9.10) cannot be recognized as correct, because,
in the domain of a cross-section S, the current and the ambient magnetic field, as
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the wave process, are formed by both the incoming and issuing “quantity of
electricity”. Their sum defines the “passing quantity of electricity AQ”
AQ =AQ, +AQ;. (9.11)
The following average current (in a conductor, in the domain of a cross-section
S) corresponds to the quantity (9.11):
| = AQ _ AQg +AQ,
At At
where At=Al/v is the time of the “passing quantity of electricity AQ”; e is the
quantum of the “quantity of electricity”, which expresses the measure of some
wave electric property E; (p)=(n)e is the density of the electric property E; and

=2(p,)Sv=2(n)esv, (9.12)

<n> is the average concentration of carries of the electric property E.

The symmetrical definition (9.12) reflects the objective symmetrical struc-
ture of the field of a current in the domain of a cross-section. Practically, we are
interested only in the value of a current, which does not rest evidently on the real
measuring of the “quantity of electricity” AQ.

Therefore, the one-sided character of the definition of the average value of
current (9.10) in no way influences measurements, which are normal in engi-
neering and scientific practice.

However, as soon as a theory analyzes the unit phenomena, the difference
of the two formulae, (9.10) and (9.12), influences the objective understanding of
a physical process and can lead to the erroneous theoretical conclusions.

The formula of the average value of current (9.12) has a general character
and relates to currents of different wave properties, if AQ is the measure of some
wave property.

Let us consider the average value of the current of an orbiting electron, re-

lying on the formula (9.12). The average density of “electricity” < pq> of the
electron orbit is

e
<pQ>= ste =ne, (914)

1
where n= 9.15
27rS, O19

is the electron concentration and S is the cross-section of the electron physical
orbit (which differs from the mathematical orbit with the zero cross-section).
From this, we obtain the average current of the orbiting electron:
2 2
| =2neS,v = © S.uo= ¢ , (9.16)
27rS T

e orb

2nf . : :
where T,,, = — is the period of electron’s revolution.
v
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The formula (9.16) can be also obtained in the other way. Let us consider
the average rate of motion along a circumference within the interval from the
cross-section S, to the polar opposite cross-section S_, as is shown in Fig. 9.8.

Ll
Past S f Future
~ Y l". 2l
Cple 7 Cy
A

Fig. 9.8. The closed circuit; Past and Future are, respectively, the limiting past
and the limiting future, during the period of revolution T,,; Cr and
C, are, respectively, the right and left “half-circumferences” of the
future and the past.

The right and left half-circumferences, Cr and C,, define maximal dis-
placements from the right and left sides of the cross-section S..
The half-space of an orbit, Q, =C-S, =aS, (where S is an arbitrary

cross-section), is the half-space of the motion from the section S., whereas the
half-space Q, =C, -S, = aS, is the half-space of the motion to the section S..

The half-spaces, Q; and Q,, are the spaces of the past and future motions

with respect to the cross-section S., which in the cross-section S_ are closed on
to each other. Both time fields define the time field of passing of the electron
through the cross-section S..

The half-circumference Cg, as the wave-beam, is circumscribed by the elec-
tron, as the wave front, during the half-period of electron’s revolution along the
orbit. In the half-space of motion from the cross-section S., the following rela-
tion expresses the average velocity of moving off:

e _ 2 _ 27zr’ (9.17)

%Torb Torb Torb
where e =Cy =zr. During the following half-period, the average velocity of
approaching to the cross-section S, will be the same in value.
The average velocity of moving off and approaching to the section S, is,
simultaneously, the average velocity of passing through the cross-section S..
Since the sections, S, and S_, are arbitrary, the formula (9.17) is valid for
any cross-section.
If e=m is the electron’s mass, then the average current of mass exchange
Im through the cross-section S, will take the form
m

| =
: % Torb

l=v

(9.18)



L.G. Kreidik and G.P. Shpenkov, 459

Atomic Structure of Matter-Space, p. 584, (2001)
Chapter 9
An Electron, Proton, Neutron and the Principal Parameters of the Subatomic Field

2m
Iy = T (9.19)

orb

This is the average current of mass exchange from the section S, to the sec-
tion S_. During the second half-period, the mass exchange from the section S_ to
the section S, will take place with the same velocity. The sections, S, and S_, are
arbitrary polar opposite sections, therefore, the formulae (9.18) and (9.19) are
valid for any cross-sections.

The rate of motion of an electron’s electric property e from the cross-
section S, will be defined by the formula, analogous to (9.17):
e 2e

%Torb Torb

The same will be the rate of motion of an electron’s electric property e to
the cross-section S, Accordingly, this value will be the average velocity of pass-
ing of an electron’s electric property e through any cross-section. In essence, the
current (9.20) represents by itself the “electric” orbital current of the electric ex-
change and self-exchange.

The average value of current (9.20) is consistent with the other calculations
of the average current in wave processes. The asymmetrical formula (9.10) re-
sults in the average value of current, which is half as much, i.e.,

e

e
| =neS.v = S.v= . 9.21
o2ms, T 8.2

This value is not in conformity with Einstein’s—de Haas’s experiments.

or

(9.20)

orb

9.3. The circular wave motion and current

Any particle E, as the wave structure moving along a circumference,
represents by itself only one wave node on a circular orbit. Accordingly, only
one half-wave of the fundamental tone is placed on an orbit and the wavelength
of the fundamental tone is equal to the two circular trajectories—half-waves:

A=4nr. (9.22)

This conclusion is confirmed by the elementary solution of the wave equa-

tion, which is described by the Bessel wave function of the order % .

Within one particular wave A, an arbitrary object E twice passes every
point of an orbit. The particular wave half-period T, represents by itself the
particular period of revolution of an object E along an orbit. At the same time,
during any period of rotation, the object turns out to be twice in any point of the
circular trajectory.

The motion in inner space of a circular trajectory, along two successive
half-circumferences, occurs in one direction (clockwise or anticlockwise). In this
sense, they affirm each other. This can be expressed briefly by the logical
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judgement Yes, which affirms the absent of a contradiction (Yes = "no contradic-
tion™).

In the outer space, these motions are mutually opposite in direction. In this
sense, they negate each other. This can be expressed by the brief logical judge-
ment No (No = “a contradicCtion exists™).

Thus, as inner absolute motions, the motions along two successive half-
circumference are one-directed. Simultaneously, the same motions in outer
space, as mutually relative ones, are opposite-directed. This also shows the con-
tradictoriness of the circular motion.

If S, is an arbitrary potential point of a wave of the fundamental tone (i.e.,
its node), then, the conjugated diametrically opposite point S, will be the kinetic
point of the wave (its loop) (Fig. 9.9). In the longitudinal wave of the fundamen-
tal tone, the rectilinear amplitude of displacement is equal to the diameter of a
circumference,

a, =2r. (9.23)

The amplitude of the curvilinear displacement along a circumference is
equal to half-circumference, i.e., quarter-wave:

A, =nar. (9.24)
S,
O

i

O
S,

Fig. 9.9. The amplitudes of displacement, a, and A, in a wave of the funda-
mental tone on a circumference; S, and Sy are the potential and kinet-
ic points (nodes) of the wave; the kinetic node represents the center
of a loop of the wave.

If Ty is the half-period of the wave of the fundamental tone, then, the fol-
lowing expressions are valid: for the wave period

T=2T,,, (9.25)
the frequency of the fundamental tone v=1/T , (9.26)
the velocity of wave motion v= 4 =Av= 2R , (9.27)
T Torb
and for wavelengths of the fundamental tone and the unit wave
1

A=0T, Ay = 5/1 =0T,,- (9.28)
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In the wave of the fundamental tone, the half-period T, is the time of the
wave revolution of an object along a circumference, which defines the frequency
of revolution (frequency of half-wave):

orb =i=£=21/. (9.29)
Torb T
The center of the wave front of the electron half-wave of the fundamental
tone circumscribes one circle. Such motion represent by itself the superposition
of two mutually perpendicular potential-kinetic displacements with respect to the

center of an orbit (Fig. 9.10):
Y, =r-expioyt), W, =ir-exp(io,nt) , (9.30)

V

where @,,, =27v,,, is the circular frequency. These displacements are the unit

potential-kinetic oscillations, describing the electron’s motion as the center of
the wave front of the orbital wave. They form the frontal waves, when the orbit
moves along the Z-axis with the velocity v,:

W, =r-explo,t —k,z+a), ¥, =ir-explio,t—k,z+a), (9.31)

where k, = @,,, /v, is the wave number.

Fig. 9.10. The frontal W,-oscillation (wave), AX*p and B}, are its potential and

kinetic nodes (a); a graph of the ¥s-wave, ¥,, and ¥, =i¥,, are

p
its potential and kinetic components (b); the frontal ¥, =i¥,-

oscillation (wave) with the potential and kinetic nodes (c).

The frontal and orbital waves, as the waves of superstructure over the basis
(subatomic) space are related to different levels of the motion on an orbit. The
orbital waves are the inner waves of the orbit, whereas the frontal waves are the
waves of the front of the orbit. The frontal and orbital waves of superstructure
can induce, if a system is open, in the outer space of the basis, the corresponding
basis waves. The lasts are propagated with the velocity c, i.e., the wave velocity
of basis space.
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In each of the frontal waves, the average rate of displacement along the
axes, x and vy, is defined by the ratio of four amplitudes of displacements a,, to
the period of the wave of the fundamental tone:

4a
(v)=22m O _ Ar (9.32)
T T T
In such a case, the amplitude frontal rate of displacement is
v=" ()= 4 _ 2 (9.33)
2 T T
and A=0vl =4ar. (9.34)

If we divide the wave (9.34) by the wave velocity c in the field-space out-
side the circuit, we will obtain the time wave
T =44T,, (9.35)
where T, =rlc (9.36)
is the time radius-period or the radial period.
The time wave of the fundamental tone is defined, in absolute units, by the
measure

ﬂ,r = L =4r. (9.37)
TR
The kinetic points B, of the W,-wave are defined by the electron’s motion
in the points Br and By. The time density | of any kinetic wave property e, re-
lated with the Kinetic points, is equal to the product of the number of points and
some wave property e divided by the corresponding period:
o2 _4e
Torb T
This also concerns such a wave property as the “electric charge”.

(9.38)

9.4. A current in potential-kinetic fields of a circular pendulum and of a
string

Let us turn to the motion of the circular mathematical pendulum. The circu-
lar pendulum of mass m is connected with an elastic spring, fixed in a point A
inside of an absolutely smooth horizontal transparent hollow ring of radius r
(Fig. 9.11). The spring is shown, conditionally, in the form of a thin thread. The
point A is a point of the unstable states of rest: A, and A_ (potential points). The
point B is a point of the equilibrium state, represented by the two states of mo-
tion: B, and B_ (kinetic points).

Two circular motions represent the complete swing of the pendulum. The
swing starts in the point A in the state A.. In this state, the spring is completely
compressed and the displacement from the equilibrium state B is equal to the
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kinetic amplitude of displacement with the positive sign: +a=+zr . The pendu-
lum passes the point B with the positive maximal velocity in the kinetic state B..
Then, it reaches the point A in the potential state A_. In this state, the displace-
ment is equal to the kinetic amplitude of displacement with the minus sign:
—a=—ar. The half-period of the swing is completed in the state A_. Along with
this, one circular motion is completed. The second half-period begins from the
state A_.. Then, the pendulum passes the point B in the kinetic state B_ with the
negative maximal velocity and returns in the initial state A,. The period of the
swing is T and the half-period T, = % T is the time of revolution along a circle.

(A2)A(4)
)
@]
(B.) B(By)
a) b)

Fig. 9.11. The circular mathematical pendulum (a) and a graph of the potential-
kinetic field of its motion (b).

The potential-kinetic displacement of pendulum along a circle is
d=a, +ia, =ae"* =acosat +iasinat, (9.39)

where a, and ia, are the potential and kinetic displacements, a = zr is the ampli-
tude of displacement from the equilibrium state B up to the point of rest A.
The field of potential-kinetic velocity
o= ga_ iwae'™ (9.40)
dt
is characterized by the average value of velocity
=£:£a24—ﬂr=2—ﬂr, (941)
T T T T,

0 0
v=2 _[ odt = 2 e
T =, T
2 %
where C =2zr is one half-oscillation and T, is the half-period of oscillation (the
time of revolution along a circle).

If the circular motion is periodic, the form of the function of velocity does
not matter, because the average velocity in all cases will be equal to the ratio of
the circumference length by the period of revolution. In particular, if the motion
is uniform, we have

2
v I T (9.41a)
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One can say that the uniform motion along a circle is the amplitude wave
motion with the two periods, every of which represents by itself one circular mo-
tion. Each circular motion represents by itself the synthesis of the two plane po-
larized unit oscillations-waves along the mutually perpendicular directions.

The potential-kinetic mass of the pendulum, = me'® = m, + im,, as the

mass of superstructure, describes its potential-kinetic state. It represents the mass
potential-kinetic wave. And the potential-kinetic field of change of state of the

2

. . . . dmo .
mass is the wave field of the potential-kinetic charge: §= Y =iem. In turn,

the field of change of the potential-kinetic charge,
dq d?m . A 2.
=l =—w"m, 9.42
dt dt? “ (942
is the field of potential-kinetic (kinematic) current (the field of superstructure).
In the discrete potential points, A, and A_, characteristic wave states of mass
and charge are equal, respectively, to

. ~ _ it
A.: m(0)=me o

+

A_: m(0)=me'™

~

—m, G = icm(0) = icom. 9.43)

1y =T g = iowm(0) = —icwm. (9.43a)

Analogously, in the kinetic points, B, and B_, we have
B, m4T)= mem|[J/ =im, gq=ion(YiT)=—om.  (9.44)
=/4

B : ﬁq(%T):meia)t| 3T/=—im, g=ionm(}T)=+wm. (9.44a)
=74

Thus, in the potential points, the charges are potential; in the kinetic points, the
charges are Kinetic.
The average value of the potential current, in any cross-section, is defined
by the formula:
0 . .
I =——a) Im =%mia)ei“’t =%=?,
7 7 =14 e
where g=me is the amplitude of the kinematic charge. Analogously, the aver-
age value of the kinematic current, in any cross-section, is
_4a_2
T T,
In the uniform motion along a circumference, as an amplitude wave, the
value of current in a cross-section of any point B (Fig. 9.12) has the same value:

3T/ EA
2 4 4q 2
_—j' ldt——j'dq——q| =?((wm)_(_wm))=?mw=?q Tq

A e

(9.45)

(9.45a)

(9.46)
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4 47T-%1)
Fig. 9.12. On the calculation of the average current, flowing through a cross-
section B, if only one charge g circulates.

Let us now consider a string in the form of a circle with two ends fixed in
one point A. In such a string, one can excite the circular polarized transversal
wave. Such a string represents by itself an elementary pattern of the wave beam,
in which the transversal potential-kinetic wave oscillations take place.

An equation of the potential-kinetic beam-wave has the form:

4 = ge!(@Es+m) _ gjetikct giat (9.47)
where 4, = ae*™ (9.47a)
is the potential-kinetic amplitude of transversal displacements. This amplitude is
equivalent to the circular motion with the radius r, = a|cosks|, where s is the

length along the beam, reading off the point A, and ¢, is the initial phase of os-
cillations. The time component of the wave field of a string is

4, =e', (9.48)
In such a field, the longitudinal mass wave-beam is
M = me'(@Hs) _ metiksgict (9.49)

The mass potential-kinetic wave defines the potential-kinetic longitudinal
current
I = % = —w’M=-w’mee', (9.50)
Its average value, in time and space, is defined by the integral
2 de _ 2e

=Le=2=2, (9.51)
% T T,

where ¢ = ot £ks+ ¢, is the phase of the wave, k =w /v, is the wave number
corresponding to the wave velocity vy, S is the curvilinear length along the beam
of current | and of charge e = @M , , M4 is the mass of one atom of a string and |

is the elementary kinematic current related with one atomic chain along a string.
If the string consists of N atomic chains, the current increases N times,
however, the form of the formula does not change. In this case, the charge also

will be N times as much: e=wM ,N. The wave perturbation is transmitted
along a string in the form of motion from one to another atom with the average

2 ¢n 1 i
| =—|Ildp =—wee"
2721"[ 4 T
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rate vo. With that, the integral mass transfer does not take place. The last happens
at the level of individual local perturbations along a string.

Since the transversal oscillations also take place, the transversal circular
current of individual charges e =M ,, flowing along a circle of the radius

r, = alcosks| with the velocity v, = ar, , takes place as well.

As in the case of the transversal current, the same period and charge define
the average longitudinal current; therefore, both currents are always equal.

9.5. Some parameters of the wave field of gravitation related with the
time wave of the fundamental tone

Let us consider the Earth’s motion, which we assume, for simplicity, is cir-
cular. The gravitation constant defines the circular frequency

0, =[47£,G = 9.15695633610~"s™". (9.52)
Here, we accept G =6,67259000010°g~*.cm?-s72. (9.52a)

Using the formula of the time wave of the fundamental tone (9.37), we ar-
rive at the gravitational radial period

T, A AT 1 37233051610%, (9.53)
@g Wy
which expresses the central exchange (central interaction) and defines the azi-

muth time wave
T =47T, =2-862260693% = 2- 23.95168598 = 2-23"'57M06°.0609. (9.54)

This wave is equal to two Earth’s days, which form two circular cycles-half-
waves. Each of the cycles-half-waves is equal to one day.
On the basis of (9.54), we find the period of revolution T,

T, = 27T, =862260693% = 23.95168598 ~ 23"57"06°, (9.55)
It is equal to the Earth’s day. The corresponding angular velocity of the Earth’s
rotation is e, =7.2921150%107>s™" and the time day radius is

-
Ts =i=—e=1.37134425104s. (9.56)

o, 2r

The last is equal, practically, to the gravitational radial period that points out the
resonance state of Earth’s motion in the gravitational field of the Universe.

The period of Earth’s revolution around the Sun defines the half-wave of
Earth’s orbit. In such a case, the time wavelength is equal to two years:

Ar =3.14945891910's. (9.57)

Two potential states-winters and two kinetic states-summers represent the
Earth’s wave. Let us compare the Earth’s period with the period of mathematical
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pendulum. There (see Fig. 9.11), winters are represented by the potential do-
mains with the centers A, and A_; summers are represented by the kinetic do-
mains with the centers B, and B_.

The domains of Earth’s wave (A4, B., A_, and B_) are devided by four tran-
sitional climate states — two springs and two falls. The beginning of every year
in many countries coincides with the potential center that is quite logical. Thus,
the 2000-year is the 1000™ wave cycle in the gravitational field.

If we take, as the reference value, the Earth’s day in the 2000-year, equal
approximately to 23"56™04°, we should accept the gravitational constant in that
year equal to

G=w; |4, =6.68216021810"g " -cm®-s7. (9.58)

This value is at the level of the fundamental measure:
2
w
G=—" ~(6+0.68218817F-10%g*-cm®-s7? =
TE

-2

:(6+%Ige)~10‘gg‘1-cm3-s

If we accept this value as the “independent (absolute)” standard, we obtain

0, - \/4n€0(6+glge) 107G om? s = J4n[6+§lge]-1o—8 s (059)

and w, =9.163561162107"s™". (9.59a)

Further, we have T, = M = 4z =1.37134138110"s (9.60)
a)g a)g

and T, = 22T, = 8616392016 = 23"56™03°.92, (9.61)

T = 47T, =1723278403% = 2. 23"56"03°.92. (9.62)

As we see, everywhere, the fundamental measures of the quantitative spectrum
on the basis of the fundamental period A =2xlge show their worth. With that,
the number 7 is the absolute amplitude of the circular wave, if one expresses the
amplitude through radii of orbits:

a,=A,/r=r. (9.63)

9.6. The parameters of a circular electro
H a a sxpesimeets

Returning to the electron’s circular motion, let us assume that the electron
orbits with the frequency .. Then, its circular (rotatory) transversal “magnetic”
charge g, which defines the kinetic (“magnetic”) cylindrical field of the electron
orbit, is
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g, = Ma,. (9.64)
The corresponding average transversal (“magnetic”) current is
49. _ 29
l, =—¢=""7T¢ 9.65
BT T (9.65)

e
The average current (9.65) defines the orbital transversal kinetic (“mag-
netic”) electron’s moment
Horb =%IBS =U_(;)qer0' (9.66)
The ratio of the moment (9.66) and the orbital moment of electron’s mo-
mentum on the Bohr first orbit, 7, = muo,r,, defines the wave number of the
subatomic wave field of matter-space (Fig. 9.13):
Horp _ Volelo _ Qe _ @e _
o CMygl, mMC o C
The formula (9.67) is in conformity with the experiment, if we will trans-
form the fictitious “electric” and “magnetic” units into the objective units of na-
ture.

(9.67)

e

Fig. 9.13. The orbiting electron in the space of the H-atom and its transversal
kinetic cylindrical B-field.

We can now clarify the nature of the electron charge e, which enters in the
expression for the total energy of the orbiting electron (where it is regarded as
the charge of the central field):

2 2 2 2
mo e mo e
E= - =—20 . (9.68)
2 4reyr 2 4drs,h,
e’ mog
Because > = O and electron mass is m = 4z, , we obtain
Are,ly I

) ) Aregor’molr,  mPofvir,  qiugr,

e =4rg,muogr, = = = :
r3 @’r® v2r

e e’'e e’'e

Taking into account that in the cylindrical field vZr, = v?r,, we arrive at

e'e’

e=g, =Mw,. (9.69)
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Thus, the central “potential” (“electric”) charge e and the transversal “ki-
netic” (“magnetic”) charge ¢ are equal in value. One can come to the same con-
clusion on the basis of the following consideration. The orbiting electron forms
the cylindrical wave field, which is limited from below by the electron radius re,.
Along the axis of the trajectory, each electron state corresponds to a part of the
orbit, equal to the electron’s diameter with the area of the cylindrical surface

S=2ard, =4m?. (9.70)
On this surface, the transversal electron flow is defined by the transversal (cylin-
drical) charge

0, = Sv,&, = 4ar’v,5,. (9.71)
On the other hand, the central electron flow is defined by the longitudinal
(spherical) charge
e=4r’v,g,. (9.72)
Accordingly, we again arrive at the conclusion that e = q,.

In addition, some remarks on the magnetic moment. The electron’s mag-
netic moment and electron’s moment of momentum at the orbital motion are the
different measures of the same wave process. Indeed, any system, for example, a
metallic rod suspended by a thin elastic thread, can be regarded as a closed sys-
tem (of course, under a definite approximation). Let its initial moment of mo-
mentum be equal to zero. This means that its moment of macromomentum, as a
solid, and the total moment of micromomenta of all orbital electrons form the
total moment of momentum of the system equal to zero:

LS = Lmacro + I-micro =0. (9'73)

Under the action of external fields, the ordering of moments of momentum
of individual orbital electrons can take place. As a result, the general change of
the moments of micromomentum arises. This phenomenon is accompanied with
an appearance of the moment of macromomentum of the rod, so that

Alg = AL, oo + AL o = 0. (9.74)

Let us further introduce the kinetic “magnetic” moment of the orbital elec-
tron, as the product of its orbital moment of momentum 7% by the wave number
K, = @, /¢ of the field of the subatomic (“electrostatic”) level of matter:

macro micro

Horp =Kot = Lo mor =Zer. (9.75)
c c
In such a case, the equality (9.74) can be presented as
keALmacro + (_Zkehn) =0 or keALmacro - Z/uorbn =0. (9'76)
n n

If N is the number of ordered orbits, participating in given process, we arrive at

Z;uorbn Z:uorbn Zﬂorbn
n n

= =1 or _ N:uorbn _ ;uorbn — k
keALmacro kezhorbn
n

n
= e

Zhorbn Nhorbn horbn

n

(9.77)
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Hence, we have Horbn _
horbn
Thus, the “orbital magnetic moment” is, in essence, the other expression of
the orbital moment of momentum, which is one of the measures of the orbital
motion.

(9.78)

e

9.7. The symmetrical formula of current and the Lorentz transversal
interaction

On the basis of Ampeére’s transversal interaction,
AF =Bl Al = BlAI , (9.85)
C
and using the symmetrical formula of current, we arrive at the elementary quan-
tum of the Lorentz interaction, which is a variable quantity:
AF 2neuvS v 2N v

F,=—=B Al==Ze~~B="¢B, (9.86)
2N 2cN ¢ 2N c
where 2N is the total number of electrons in an element Al of a conductor (Fig.
9.14).
Iy
N I N

T
N

Fig. 9.14. An element Al of a conductor: N is the number of elementary par-
ticles, participating in the formation of current | and localized in its
symmetrical parts; S is the central cross-section, dividing the conduc-
tor into two symmetrical parts; and B is the magnetic field vector.

Thus, we have F.= ZeB = g,B, (9.87)
C

where g, = Pe (9.88)
c

is the quantum-charge of the transversal magnetic field. Owing to the transversal
magnetic charge, the formula of interaction in the magnetic field (9.87) turns out
the similar to the formula of interaction in the central (longitudinal) electric
field.

9.8. The symmetrical formula of current and electrolyze

In conclusion, let us consider (at the elementary level) the process of pre-
cipitation of atoms on a cathode under the action of a current (Fig. 9.15).
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If we deal with the equilibrium process, then, on average, each half-circuit
in Fig. 9.15 corresponds to the half-period ¥ T, of an elementary cycle Ty. The

mass of a precipitated substance M is defined through the average value of cur-
rent | as

Am Am
M = LQ= <AL, (9.90)
ne . ne
e | U
@
K| v/
Va

Fig. 9.15. An elementary circuit with two unclosed half-circuits, related with
the points of anode A and cathode K.

In a case of the elementary act of precipitation of Ny natrium atoms, Na, on
the cathode, the average quantum of current is equal to the ratio of the charge
Qx =nyeN, (n, =1 is the valency of Na), flowing in the outer circuit, to the
half-period ¥ T,:

| = Qk _ 2n,eNy .
%TK TK

The time of precipitation of Ny atoms of natrium on the cathode corresponds

to half-period. As a result, we have
A Am, 2n,eN, 1

m
M = YAt = —T, =N,Am,. 9.92
n,e ne T, 2° Koo (9:92)

(9.91)

If At= %TK N+ , where Ny is the number of half-periods ¥ T, in the time inter-

val At, we obtain
%Zn"_rﬂ-%TKNT = NNy Am, = NAm, , 9.93)
where N = N N is the number of precipitated Na-atoms.

At the level of an elementary quantum of precipitation, the equality
N, = N; =1 is valid. In this case, we have M = Am, . If one uses the classical
formula of current

M =

I =e/T, (9.94)
(which does not correspond to the real process), during the time quantum of pre-
cipitation of atoms on the cathode At=%T,, the precipitated mass will be

equal to % Am,. This value is the physical absurdity. In such a situation, one



472 Chapter 9

should be invented the lost “spin of mass” of 3 Am, in order to obtain the whole

mass for one Na-atom (repeating the sad history of introduction of the electron
spin). Of course, the equations obtained approximately describe the process of
precipitation of atoms on a cathode, which actually has the wave character (this
circumstance was not taken here into account). In spite of this, the above consid-
eration confirms conclusions presented in this section.

10. THE ELECTRON WAVES-CURRENTS AND THE
AMBIENT WAVE FIELD OF MATTER-SPACE

10.1. An electron on the orbit

Experiments show that, in proportion as dimensions of natural and artificial
objects decrease, the definiteness and exactness of their structure and motion
increase. The modern electron technologies, in particular, confirm this statement.
This is the fundamental law of nature, which should be called the law of accu-
racy. At the same time, this is the law of inaccuracy, if one considers the higher
levels of matter-space, where uncertainty and inaccuracy of structures and mo-
tion increase. This binary law can be also called the law of accuracy-
inaccuracy. The concepts, which negate the binary law, do not belong to the
fundamental scientific theories and can exist only as temporal theoretical fash-
ions.

Resting on the law of accuracy, let us consider the wave motion of elec-
tron’s satellites in the space of an electron orbit. The wave motion can be pre-
sented approximately over the superposition of two transversal potential-kinetic
x- and y-waves-beams, shifted in phase by a quarter of a period:

\Px — rei(a;t—kss+o:) , le — irei(a)t—kss+a) . (10.1)

where k; is the wave orbital number and s is the displacement along the orbit.

The waves of x- and y-beams form the amplitude spiral wave-beam. In
every instant, the electron, through its cylindrical field, forms a front of the spi-
ral wave-beam. Simultaneously, the electron, as a microgalaxy, circumscribes
the relative circular trajectory with the amplitude velocity v =rw, where r is the
radius of the spiral line-beam (wave spiral). Circular trajectories, lying in planes
in parallel to axes x and y, are relatively closed and, simultaneously, they are
absolutely unclosed because presented by the electron spiral (Fig. 9.16).

The orbital motion of electron’s satellites in the equatorial plane is the
closed circular trajectory, but in the outer space, the satellites move along the
spiral trajectory with the pitch (spacing), representing by itself the axial half-
wave on the Bohr orbit:

I, =27rctge = 2arYs , (10.2)
1%
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where r is the radius of the circular trajectory of electron’s satellite and

go=arctgi is the inclination of the spiral trajectory to the Bohr orbit. For

S

definiteness, we will consider the motion along the Bohr first orbit of the radius
ro, then, v, = v, is the Bohr first velocity.

P,

Fig. 9.16. The amplitude electron wave of an elementary part s of the orbit, as
the superposition of two transversal waves-beams ‘¥, and ¥, ; As

is the thickness of the wave front as a four-dimensional physical
plane; v is the azimuth velocity of motion of electron’s satellites; /13

is the axial wavelength; o, is the axial velocity of the wave-beam
along the orbit; e is the electron; yis the electron’s satellite; B, is the
transversal cylindrical (“magnetic”) field of the electron — the field of
all its satellites with the lower situated fields of matter-space.

In proportion as the distance between the electron and satellites increases,
their orbits transform gradually into ellipses with large half-axes a and eccen-
tricities & satisfying the condition

al-¢g)=r,. (10.3)
This is natural, because the center of the Bohr first orbit represents, at such a
motion, the general perihelion of all orbits of satellites.

The simplest forms of wave potential-kinetic fields are the plane, cylindri-
cal, and spherical forms, and also their combinations.

The hydrogen atom is a classical example of the binary spherical-
cylindrical field. The spherical subfield of possible amplitudes of velocities of
microobjects at the subatomic level is defined by the formula

US
v=1 (10.4)
where v is the amplitude of velocity of the spherical field, corresponding to the
condition kr =1. With that, k =22/ A =1/% is the wave number.
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The expression (10.4) is the effect of constancy of the energy flow in the
elementary spherical field, which is described by the cylindrical functions of the
order ¥ . However, it is approximately valid also for spherical fields, which are

described by the spherical functions of higher orders, under the condition
kr >>1. If ry is the radius of the first stationary shell and v, is the velocity on it,
then, at the constant k, we have the following relations for the radii and veloci-
ties of stationary shells:
r=rn, v=v,/n. (10.5)

In the elementary spherical field, n is an integer. This is the homogeneous
spherical field. The distance between shells, in such a field, is constant and equal
to ry.

In the homogeneous cylindrical subfield of the H-atom, the velocity is de-
fined by the formula

v=v, IJkr. (10.6)
When k is the constant, we obtain the following relations for the stationary
shells:
r=rn, v=v,/n. (10.7)
The formulae (10.6) and (10.7) are approximately valid also for the hetero-
geneous cylindrical fields under the condition kr >>1.

The spherical subfield, as has been mentioned earlier, induces Kepler’s
second law

U = vyl = const. (10.8)
The cylindrical subfield induces Kepler’s third law for circular fields,

which dominate in the atomic world:
2

v’r= Uf = const. (10.9)
If velocities of the spherical and cylindrical fields turns out to be equal, then,
v, =v, [ Jkr . (10.10)
In the electron’s cylindrical field
vir=0lry, (10.11)
r
therefore, tgp = L \/Z . (10.12)
U r

At r=r,, where r, is the electron’s equatorial radius, the angle of the inclina-
tion of the spiral trajectory ¢ is maximal and equal to

P
@ =arctg D _ arctg\/1 =74°19'13.6". (10.13)
re

Vo
Under the condition r =, the angle ¢ is minimal and equal to 45°. In this case,
the pitch defines the axial half-wave, equal to the length of the Bohr first orbit
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l, = =2 (10.14)

The field of motions in the electron’s equatorial plane is perceived, at the
macrolevel, as a set of “lines of magnetic force”, which are detected, by virtue of
a small pitch (spacing), as closed lines. They are closed in the electron’s space
and unclosed in the outer space, related with the electron’s motion along the
Bohr orbit.

The world of particles-satellites of electrons is many orders as much the
electron’s size. Accordingly, for them, Earth is in the highest degree the “rare-
fied” spherical space of the shell structure. These particles pierce the Earth just
freely as asteroids pierce the space of the solar system and galaxies. Just this
world, called “magnetic field”, surrounds a conductor with a current. This is the
cylindrical field-space of the subatomic and subelectronic levels.

The amplitude electron wave is the wave of superstructure, local wave, 0s-
cillatory wave. Each of the synonyms of the wave of superstructure expresses its
definite sides (features). The wave of superstructure of an open microsystem
generates in the surrounding field of matter-space-time the wave of basis (or the
basis wave) with the velocity of basis c.

The waves of superstructure and basis consist of separate processes-quanta,
bounded in space by the wavelength and period. Such periods-quanta should be
called wave quanta, wave-beam quanta, or quanta of wave. The wave process,
limited by the length of half-wave, defines the wave half-quantum. One should
distinguish the wave quanta and half-quanta of superstructure and basis. The
waves of superstructure and basis form the unit wave complex of basis-
superstructure. Its complex quantum is the wave quantum of basis-
superstructure.

Because the space of the Universe is a system of an infinite series of em-
bedded spaces, each wave of superstructure is simultaneously the wave of basis
for the more complicated wave structures. Contemporary physics operates with
the atomic level of the field of matter-space-time. It represents by itself the level
of superstructure, with a series of sublevels, over the field of matter-space-time,
which embraces atomic levels of superstructure. This field is the field of basis
with the wave speed c (speed of light).

10.2. An electron in the space of a conductor

In a general case, an electron in the space of a conductor circumscribes an
elementary amplitude wave-beam of the electron current 1. This wave-beam
represents the superposition of two transversal x- and y-beams of currents:

Ix =R ei(a)t—kzz+a) ’ I , = e - ei(wt—kzz+a) , (10.15)

where ae = | (10.15a)

em



476 Chapter 9

is the elementary quantum-amplitude of the electron current, k, is the wave
number, z is the displacement along the axis of a conductor and « is the initial
phase. In the interatomic space of a conductor (the space of basis), the wave
number is defined as

k,=wlc. (10.16)

If the axial speed of the wave motion is equal to zero, then k, =0.

The equations (10.15) can be also obtained at the consideration of the trans-
versal plane x- and y-waves-beams of the “electric” charge:
i(at—k,z+a)

Q, =e-e , Q, =ie-e!( ) (10.17)
where e is the amplitude of the electron’s charge (Fig. 9.17a).

a) |- b)

Fig. 9.17. The electron charge waves-beams, Q, and Q,, and the H-atom of
mass my in the cylindrical space of a conductor; » is the azimuth ve-
locity of electron’s motion; A, is the axial wavelength; v, is the axial
velocity of the electron along the z-axis of a conductor; B, is the
wave front (a). A graph of the longitudinal-transversal current-beam:
I, and I, are the transversal wave beams-currents, |, is the axial cur-
rent, and | is the amplitude spiral wave-beam of current (b).

The plane waves-beams, Q, and Q,, are related with the electron’s wave
motion, which is presented by the superposition of two transversal potential-
kinetic x- and y-waves-beams, shifted in phase by quarter of a period:

§ = reil@t-kz+d) P = jrei(@t-kz+d) (10.18)
X 1 y y .
where §is the initial phase of the wave of potential-kinetic displacements.
The waves-beams Y. ¥, ,Qy, and Q, define the transversal plane waves-
beams of current I:

d : i d L
I = & =iwe- el(a)t—kzz+a) , I , — & =iwie- el((ot—kZZ+a) ’ (10.19)
dt dt
or | = de = ae- ei(a)t—kzz+a+%) ’ | = de = e ei((ot—kzz+a+ﬂ) . (1020)

o dt Yo dt
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The plane-polarized waves-beams of current form the amplitude electron
wave-beam (Fig. 9.17b). The waves-beams I, and I, describe the transversal cur-
rent, which represents by itself the amplitude spiral wave-beam of electron cur-
rent. The transversal current is inseparable of the axial current I, (Fig. 9.17b).

The average current (axial, transversal) is defined by the integral
Y 2 oo e _2e

(10.21)

% T T,
The cylindrical field-space of the longitudinal-transversal wave beam-
current is the field of its transversal component, which at the macrolevel is
known under the name the “magnetic” field. This is the transversal current. The
longitudinal (axial) component of the current is called the “electric” current.

In a case, when v = v, , the angle of a spiral trajectory of the current-beam

2 ¢r 1 i
| =—|Idp==aee"
2721"[ ¢ T

is equal to ¢ =45°. And the elementary average current of the wave-beam will
be presented by the expression

_ 4ev

=22 _2% 4y ==, (10.22)
T A

Te v
where 4, = 2T,v =4ar is the azimuth wavelength of the fundamental tone. The
electron current induces, in the ambient space, the basis waves of the same fre-
quency v =c/ A, where A is the wavelength in the space of basis. Therefore, the

formula of current (10.22) can be also presented as
| =4ev=4ec/ A. (10.22a)
The limiting quantum of the amplitude of current is equal to the fundamen-

tal measure

Lo = @€ =€°/m, (10.23)
where m is the electron mass. From here, we obtain the limiting value of the
guantum of average current, taking into account the objective measure of the

ampere, 1A =1.06273659310g /s?:

2
| =2 me=2% =202611120010° g/s? =0.190650366\.  (10.24a)
zm

max e
T

The total cylindrical field, formed by all elementary electron fields B, is
presented around a conductor by the cylindrical “magnetic” field.

During the half-period T, an electron accomplishes one revolution in the
plane of the wave front, forming the transversal half-wave. Simultaneously, it
passes half of the axial wave. Therefore, the transversal and longitudinal (axial)
currents turn out to be equal.

At the complete ordering of orbits of atomic H-units of average mass m,
(a.m.u.), the specific orbital magnetic moment o;, i.e., the magnetic moment of
the unit mass, will be defined by the ratio

O = /M. (10.25)
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If u, = U—Oero is the magnetic moment of the Bohr first orbit, the relative
c

specific moment of the atomic H-unit, expressed in the units s, takes the form:
mua — Horb — ro
My Ho  Tolg

This relation concerns the total ordering of orbits. Therefore, the measure
Nmeor 1S the specific moment of magnetic saturation. Under the condition
ro = ryv,, the specific moment is equal to n,.,, =1 (Table. 9.4).

Nineor = (10.25a)

theor

Table. 9.4. The specific atomic moments of saturation of binary alloys of iron.

Addition | Atomic % | n* | Niheor =N/ 2

Al 7.1 2.05 1.025
19.7 1.74 0.87
Au 6.2 2.08 1.04
105 2.02 1.01
Si 8.3 2.00 1.00
15.9 1.67 0.835
\Y 5.9 2.09 1.045
10.6 1.91 0.955
Co 20 2.42 121
80 1.95 0.975
Pd 5.5 2.19 1.095
40 1.89 0.945

<n> =2 <ntheor> =1
In contemporary physics, the magnetic orbital moment z4 is presented by

the subjective measure of the Bohr magneton i = % Horp» Which does not have

an analogue in nature. Therefore, the specific atomic moment is presented by the
erroneous measure n, twice exceeding the objective theoretical measure Nieor:

2r
n= 2Ny, =200 =Y (10.26)

Mg Ty

10.3. The electron wave-beam and its parameters

The projection of the amplitude electron wave-beam, limited by a small part
of the trajectory, on the arbitrary plane xoz (Fig. 9.17a) describes its geometry by
the electron waves-beams of potential-kinetic displacements, charge, and cur-
rent:

Wy, =re'@ k) g =p.gll@kzt) |, = qe.e'(@kttat?) (10.27)
X ’ X ' X ' '

* American Institute of Physics Handbook, Ed. by D.E. Gray, N.Y., McGraw-Hill, 1963, p. 5-172.
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and by the other parameters. The potential-kinetic structure of any elementary
parameter, as the time wave, can be presented by a graph of the wave-beam (Fig.
9.18).

Fig. 9.18. A graph of the potential-kinetic wave-beam; A, and A_ are the poten-
tial nodes, B, and B_ are the kinetic nodes.

The same is the structure of any elementary waves-beams of the subatomic
level of the wave field of matter-space-time.

If the azimuth velocity of electron’s motion is » and the axial velocity of the
electron wave is v, =c, then, the length of the axial wave of the fundamental

tone will be

A, =4nrctge = 47z1’E . (10.28)
1%
The wave action of the electron wave of the fundamental tone takes the form
h,=4,p=A4,mv=4xmo = 2h, (10.29)
where h=2zmo (10.29a)

is the half-wave action, called the Planck constant. For the sake of simplicity, we
usually omit the index z of the wave A,.

In the spherical-cylindrical field, the amplitudes of velocities of microob-
jects of the subatomic level are defined, as shows experiment, rather through the
spherical field

1%
=2 10.30
kr ( )

where v is the amplitude of velocity corresponding to the condition kr = 1, i.e.,
when only one wave is placed on the circular orbit: A =2zr.

As follows from (10.30), the specific elementary wave (and half-wave) ac-
tions of particles are the constants of the wave, and the wave field on the whole:

1

hy _ o= 4rvs _ const, (10.31)
m k
2
h_ 2arv =Y _ Rug = const. (10.32)
m k
In the cylindrical field, o= (10.33)

Jkr
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and the constant v, similar as the case of the spherical wave, is related with the
unit wave through the frequency a.; therefore, if k = w, /v, thenv? = vra, .

Hence, the amplitude energy of any particle of mass m in the unit wave will be
defined by the expression

v c

mz)c2 =Muro, = ho, :hZ:hZ, (10.34)

where 4, is the unit wave of superstructure and A, is the wave in the ambient
space (the wave of basis), caused by the wave of superstructure.

For the wave of the fundamental tone, o = % w, and k=awr/v =1, there-

fore, the kinetic energy of a particle in such a wave has the form

2 2
=mU :mU—C:mU(f:ha):hi:hE-
2 2y A A

The frequency of the wave of the fundamental tone is the same both in space of
the superstructure and the basis:

(10.35)

y=—=—, (10.36)

where A, =4ar is the wave of superstructure and A =cT is the basis wave.

The amplitude electron wave of space-time of superstructure is character-
ized by the wave quantum of superstructure. The extension of the quantum is
defined by the quantum-length of the wave of superstructure A, and, in the time
field, by the quantum-length T, called the wave period. The wave quantum of
superstructure generates, in the space of basis, the wave quantum of basis. Its
extension, in the space of basis, is defined by the quantum-length of the wave of
basis A and its period T. Thus, in the wave time field, the extension of quanta of
superstructure and basis is the same.

In the simplest case, all calculations, related with the interaction and trans-
formation of waves, come to the relation between the wave quanta, or half-
quanta.

In a case of the electron wave, the wave quantum is defined by the length of
the wave of the fundamental tone and by the corresponding wave period (the
time length of the wave of the fundamental tone).

The discrete component of the wave electron quantum is an electron. Ac-
cordingly, the wave quantum of the electron wave can be called the wave quan-
tum-electron or simply the wave quantum-particle. Such terms (names) reflect
the contradictory continuous-discontinuous character of the wave quantum, in
which the continuous component is represented by the wave motion and the dis-
continuous (discrete) one — by the electron (particle).

The electron quantum of the wave of superstructure is characterized by the
2

electron’s kinetic energy, which is presented in the form E = and in the
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form of energy of the wave quantum E = h%. Both forms of energy, as fol-

lows from the equalities (10.35), are equal. Of course, these measures of energy
do not exhaust completely the potential-kinetic energy of the wave quantum.
However, the usage of these measures gives, in a definite extent, an agreement
with the experiment.

The energy of the wave quantum of superstructure E=h(v/A,) generates,
at the level of basis, the equal energy of the wave quantum of basis E=h(c/ A).

The inverse wavelength is the important parameter of the wave quantum. It
defines the nodal density N, — the number of kinetic and potential nodes per
unit of length of the basis space:

4 2 1 1 1 2 1 4
A1, ar arc  aen® T.en®  Ayn
/n
where R, _v _1_o/n_ 1 (10.38)

T4mc A Amnc Agn?
is the Rydberg constant of the n-shell. The nodal density defines the wave den-
sity N, — the number of waves per unit of the extension (length) of space,
N, 1 R
=—=—=R =—, 10.39
=== R=o (10.39)
and the corresponding density of half-waves

N 2 2R
N =—"1=—=2R =—. 10.40
anl2 2 A n n2 ( )

Thus, the wave density N,, and the Rydberg constant R, are the synonyms
of the same property of the wave space.

The nodes of the wave field of space are inseparable of the time nodes of
the wave field of time. Therefore, it makes sense to consider the density of time
nodes:

v v, 1 2 1 1
Z, =cN, =—=—"L2—"=" " =2y —, 10.41
n n ar 7Zr0 n2 Teo n2 e0 n2 ( )
and the linear density of waves of time (frequency)
c 1 v cR 11 1
=— =N, =—="=—"=vy,—, 10.42
An ﬂ 4 an 47Zr n2 TO n2 0 n2 ( )

where T, =2T,, is the wave period of the fundamental tone of the Bohr first
orbit and T, is the period of revolution on it, representing by itself half-period of
the wave of the fundamental tone. The density of half-waves of time is
1 v 2 1 1
Z,,=—CN, =—=——"=2v,—. 10.43
an/2 2 an ot T0n2 on2 ( )
In the light of introduced notions of density, the value of average current
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2 4e 2e
l=—awe=—=—
V4 T T,
is the nodal density of the wave charge, related with the waves of space and
time. The nodal density of charge defines its wave density

P P (10.45)
4 T T,

(10.44)

The half-wave density of charge is
oLz
MR T T T,

In classical physics, the last wave measure was erroneously accepted as the av-
erage value of the orbital current (regarded as a mechanical flow of “electric lig-
uid” along the orbit).

All above-presented densities are parameters-quanta of the electron wave
guanta-beam. They have general character and relate to many wave processes.

(10.46)

10.4. The wave interaction and the wave current in the field of matter-
space

Let us agree to call an arbitrary particle of the subatomic level &particle.
The kinetic energy of its wave quantum can be presented in the following form:
1 1 1 2r 1 4r c
Es; = §m502 = 2 MsUf oy = 5 Myr — =S msur — = 27rmgory = hgy = h‘yi ,  (10.47)
where h; =2zm or is the wave action of o-particle.

The same in value, but opposite in sign, is the value of potential energy, if
we consider the circular amplitude wave quanta:

1 c
Es =—Em502 =—hgz. (10.47a)
The energy Esrepresents the huge world of particles of the subatomic level,
which modern physics regard as an abstract field. First of all, these particles are
satellites of electrons. According to the equation (10.47), the kinetic and poten-
tial field energies of such particles can be presented as
c 1 o 1
Eé‘mk =hé‘ﬂ=hgvom—i, Edpmk =—h5ﬂ=—h§V0m—lf, (1048)
where my is the relative radius of the azimuth orbit, expressed in radii of the
Bohr first orbit.

If the incident wave interacts with an object A and the potential energy of
the wave increases, the properties of the wave change. Such a wave is called the
wave of absorption of energy. If after the interaction the potential energy of the
wave decreases, an additional wave of radiation, taking away with one the ex-
cess energy (Fig. 9.19), arises.
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Fig. 9.19. A graph of wave interactions (a): Zy is the linear density of the initial
wave of time, Z,, is the linear density of the wave of time after inte-
raction, and Z, is the linear density of radiation of the wave of time;
an equivalent scheme of the data of wave processes, as waves cur-
rents, in which the linear densities are the specific wave conductivi-
ties (b).

Such an interaction (at the subatomic level) is expressed over the principle
of conservation of energy at the level of wave quanta:

Espm +Er =Egpm. (10.49)
c 1
where Espm =—Ns — =-hsvo— (10.49a)
ﬂ'ml 1
is the potential energy of the wave quantum of an incident wave-particle,
C 1
Espme = hs — =-h,v, — (10.49b)
ﬂ’mZ 2

is the potential energy of the wave quantum of an incident wave-particle after

. . c
the interaction, and E.=h; 7 (10.49c)

is the energy of the wave quantum of radiation (absorption).
From the equation (10.49), the law of conservation of frequency or, that is
the same, the law of linear density of waves of time, follows:

c_°c.,° (10.50)
2’ml ;th ﬁ’

as well as the law of linear density of waves of space,
i = i + l . (10.50a)
ﬂ’ml ﬂ’mZ ﬁ’

Both laws represent, simultaneously, the law of conservation of density of
the number of wave potential and kinetic nodes, which are related with the states
of the wave field of time and space:

Zon=Zm»+Z,, (10.51)
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N.,=N,,+N,. (10.51a)
Thus, resting on any of the laws of conservation for wave quanta, for exam-
ple, on the law of conservation of energy (10.49), we arrive at

c 1 1
E,=E,, —E,,=h,—=hv| —-—|.
r oml om2 51 JO[mlz mZz]

Hence, the length of the radiated (absorbed) wave is

1% Lz_iz , (10.52)
A ocmf m;

The above-considered waves are simultaneously the waves of currents. In
such a case, the incident wave is the general current. The wave after interaction
and the wave of radiation are the two parallel processes-currents, as the parallel
elements of the wave chain of exchange of motion-rest (Fig. 19b).

For the wave spherical part of the field, as the field of the spherical current,
we obtain, according to the elementary Ohm’s law, the following wave quantum
of the specific resistance:

=M=§£=4m2 e = 1 =£7 (10.53)
I I r 4drze,froe  gy0, &€
where m and e are the electron’s mass and charge; @, =e/m is the fundamental

frequency of the field of electron level.

The specific resistance, at the constant charge, is proportional to mass. And
the specific conductivity and the circular frequency are, in essence, the same
parameter, presented in the different forms:

1 e
o= =gy, =0 (10.54)
yo) m
Let us return to the law (10.50). We will present it in the form of the law of
conservation of circular frequencies:

Oy = Oy + @ (10.55)
According to the formula (10.54), this law can be also presented as

Omi =Om2 + 0, (10.55a)
or 1 1.1 (10.55b)

Pm1 Pm2 Pr

These are the laws of parallel connection of wave chains-currents. They
show that the initial wave-beam bifurcates into two parallel waves-beams, one of
which is the wave of radiation and another one is the transformed initial wave
(Fig. 19b). If a wave A4, is radiated, then Z ,>Z ., o, >0, and p,> 0. If the

same wave is absorbed, we have Z,<Z_, and, then, 4,<0, », <0, and p, <O0.

Let us now consider the wave interaction at the level of electron waves,
when the space of a conductor is treated with waves of o-particles of a definite
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frequency. As a result of such action, in the space of a conductor, the relatively
intensive electron waves-currents of the same frequency arise. They can leave
the space of a conductor. This process is called the photoelectric effect. The
scheme of interaction for the electron wave quanta-currents, in this case, is ana-
logous to one presented in Fig. 9.19.

The electron wave quantum of current, with the relatively high energy,
overcomes the space of a conductor. Losing on its way a part of energy, it ex-
cites the wave quanta of &particles and leaves the conductor. Outside the space
of the conductor, the wave quantum-electron is perceived, in the electron wave,
above all, as an individual electron and then, as a wave. The law of conservation
of energy for the wave electron quanta has the form

1, c 1,
E.==muv; =h—=) E, +—mv 10.56
e =M =h7 =2 Eu+3 (10.56)
. C 1 2
or briefly hE=A+EmU , (10.57)

where E, =%mu§ = h% is the kinetic energy of the initial wave quantum,

A= ZE « IS the energy of the wave quantum of scattered wave in the space of
k

a conductor (which is called the work function), and %mu2 is the kinetic en-

ergy of electron outside the space of a conductor.
At last, let us assume that fast electrons are accelerated under the potential
difference V up to the energy

eV :%mu2 —h-° (10.58)

min
and hit an anticathode of a roentgen tube. Then, at braking, their energy is par-
tially scattered on the surface of anticathode. Another part of electrons with the
wave energy
hl —ev-E,,
/15

where E; is the electron’s energy absorbed by atoms of the anticathode, induces
the waves of &-particles of the subatomic level of the same length 1sand of high
energy. Such waves are called X-rays. Fast electrons, exciting the wave atomic
space, cause a discrete series of characteristic waves against the background of
bremsstrahlung &-radiation.

If an elastic interaction of an electron takes place (E; = 0), then, according
to the equality (10.59), the length of the electron wave, and generated waves of
o-particles, will be minimal and equal to

(10.59)



486 Chapter 9

c
ev '’
which defines the lower boundary of waves of roentgen spectrum.
In conclusion, let us consider the wave dynamics at the level of the axial
wave of basis. In the wave process, the change of the extension Al of the wave
element of space (along the wave-beam) takes place. Simultaneously, the change
of the field mass, Am, related with the element of space I, occurs. The following
relation approximately expresses this peculiarity:
Al Am
I m
The Al is the local change, therefore, Al =vAt. But | =cAt, hence, we obtain
Al_Am_v_@ _ o (10.61a)
I m ¢ ¢
where a is the amplitude of axial displacement.
The axial element of the mass of “thickening” (the mass of radiation and
scattering) along the wave-beam of basis is defined by the equality

Ain =h (10.60)

(10.61)

m, = Am=Ym=mka. (10.62)
c

In the limiting case, when v = ¢, the field wave mass is equal to m, = m.

This mass takes part both in the wave motion of superstructure and the
wave motion of basis. The same measure of scattering of mass (10.62) is ob-
tained from the wave analysis of the central field of exchange (see Chapter 7,
sect. 2.2.7). When we speak about the mass of radiation-scattering, one must
keep in mind that means the wave perturbation of exchange raised above the
equilibrium exchange of matter-space-time.

If m is the electron mass and v is the Bohr velocity, then, the amplitude
mass of radiation is

1
m. . ~——m, 10.63
m ~ 137 ( )
and its average quantum is m, = Y m= im . (10.63a)
2¢c 274

The local momentum (momentum of superstructure) p, of the quantum of
mass of radiation m, can be presented by Louis de Broglie’s formula as
2
mu h
=muov= =—. 10.64
p, =m, < -1 (10.64)
It should be noted that the kinetic energy of the electron, the kinetic energy
of the wave quantum of the electron wave of the length A, and the kinetic energy
of superstructure-basis of the particle m, are equal:
2
he _mo® _ 10 c—mec. (10.65)
A 2 2¢C
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Possibly, this equality is valid for the field mass of the particle m. A ques-
tion arises. What can measures of masses of radiation-scattering exist? Before
the answer to this question, it should be noted once more that the electron’s mass
is at the level of the fundamental measure:

_2r ';ge 10%g. (10.66)

ei

This measure of mass possibly fairly often appears in wave processes.

One should regard the wave “thickening” m, as the wave quasiparticle. If its
mass turns out to be equal to (10.66), this particle can be regarded as a quasielec-
tron, or a wave electron, participating only in the wave process of radiation and
absorption. For the unit wave, the following relation is valid:

m. v 27

—=— 10.67

m, ¢ A ( )
c

and m,=—m,, (10.68)
1Y

where m, is the field mass, related with the quantum of the wave A.

If v is the Bohr velocity, corresponding to the amplitude a equal to the Bohr
radius, and m; is the quasielectron, then, the mass of radiation of the unit wave
guantum is

m,=137m, (10.69)

It is natural to compare this wave quantum with the j~quantum of the same
mass of exchange. Correspondingly, the wave quantum of the fundamental tone
has twice as much mass

m ,~ 274m, (10.70)
This quantum should be compared with the z~meson mass. In such a case, the
wave decay reaction

Ty+y (10.71)
should be treated as decomposition of the wave quantum of the fundamental
tone into two half-quanta of this tone or two quanta of the unit wave.

Let roentgen rays (the rays of &-particles of high energies) interact with free
electrons of some space. Then, partial scattering of rays and partial absorption of
the energy, by free electrons of the space, take places (Fig. 9.20).

Ly w

A M

Fig. 9.20. Compton scattering.
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In the language of wave quanta, the laws of conservation in such a process
take the form

LIPS I (10.72)
A

2
he_he, mo (10.73)
2 2

where 4 and A, are the initial wave and the wave after the interaction, respec-
tively, m is the electron mass.

On the basis of the equalities (10.72) and (10.73), we obtain the Compton
difference of scattered and incident waves

Ad=2, —A =ﬁm,(1—cos¢9) =£mr(1—cose), (10.74)
2m m

where m; is the wave mass of &-particles of X-rays, A, = 4xr, is the Bohr wave-
length of the fundamental tone, and A, = 2af, is the length of the unit wave. In

this equality, the ratio — is the specific density of the wave extension, because
m

one guantum of the electron mass is related with the unit wave. From the expres-
sion (10.74), one can estimate the mass of the roentgen quasiparticle:
AL
m=— ———m.
A (1—cos0)
This formula is approximate, because the fixed electrons also take part in

the scattering of X-rays. Therefore, the mass m, entering in the equation (10.75),
is some effective mass. It is difficult to define its value precisely.

(10.75)

11. The physical parameters of the man-wave and generali-
ty of the laws of dialectics

In connection with the above-presented parameters, having relation to spin,
let us consider the wave motion of man (Fig. 9.21). His motion-rest, as a conti-
nuous process, is presented by arcs-diagrams of the speed of movement of legs.
The formula of man, as an object of the material-ideal World, repeats its struc-
ture:

~

M=M+iR, (11.1)
where M is the physical body of man and iR is his ideal (spiritual) body or his
reason.

An average speed of the mass transfer, i.e., the charge of man, is defined (at
the length of a half-wave ab) by the relation:
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Fig. 9.21. A graph of the wave motion of man: v, and vy are speeds of the left

and right legs, correspondingly; ab= 1/2 is a step of man (his half-
wave of motion-rest); T is the wave period; white and dark circles are
discrete points-footsteps of the left and right legs, respectively. A
dotted line S shows a cross section of space through which man
passes.

The charge of man is his parameter, connecting in a single whole the mass
and time of an elementary half-period of his wave.

Expressing the motion in the language of the charge, we should introduce
the average current, generated by the man:

f=<d—Q>=L=£. (11.3)
dt/ (T/2) T

By analogy with the circular motion, the wave radius of longitudinal (axial)
trajectory of man is defined as
A

A= o (11.4)

T
The average wavelength of many people is equal to the fundamental period:
A=2rlgem=A-Im=2.7288m. (11.5)

From this, the magic sense of the meter, as the unit of length of the man’s fun-
damental wave, becomes clear. Accordingly, a half-wave or a step of man is
equal to the fundamental half-period:

ﬂ% =rlgem=1.3644m. (11.53)

The wave radius A has also the magic value:
7L=i=lgem and e%=10. (11.6)
2

A foot was the fundamental measure in ancient metrology (see sect. 1.4,
Chapter 8):

1f =27lge dm=2.7288dm=27.288cm. (11.7)
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Thus, ten feet constitute the wave of man, A .
The duration of half-wave is approximately equal to a heart cycle, which is
equal (for the adult man) about 0.8 s. A half-wave of displacement Ay suits this
2

cycle; so that, we must accept the two cycles as the wave period of man-wave:
T=16s. (11.8)

It is appropriate to introduce also (in order to complete the picture) the cir-
cular frequency
w=27IT. (11.83)
The speed of man-wave represents the rational golden section of the funda-
mental measure:
c=$=§27zlge m-s*=1.70547m-s™". (11.9)
The linear circulation T, equal to the mass linear density, also characteriz-
es the motion of man. When the left foot is in a state of the maximal movement
(at the length of a half-wave ab, see Fig. 9.21), the right foot leans on the
ground. Therefore, the average linear density of mass in motion must be related
to half-wave, because the half-wave is a natural quantum of displacement of
man. By virtue of this, we arrive at the following expression for the circulation:
f:£=2_M=2_M=l_ (11.10)
A 1, A cT ¢
2

We can now define the magnetic moment 4 of man-wave. In the capacity
of the measure of cross-section S of man, we will take (by analogy with the cy-
lindrical wave) a round section of the wave radius, which is equivalent to the
transversal area occupying by human body during the motion. The magnetic
moment £ is

ﬁ:f-s=£;ﬁ&2=@x2=“’x—Qx. (11.12)
c cT
The longitudinal wave action of man-wave is
h=MoA, (11.12)

where the speed of motion c, for the sake of generality of the expressions, is de-
noted by the symbol v.
The action (11.12) defines the longitudinal wave moment of momentum, re-
lated to the wave radius:
hi=Muk. (11.12a)
The magnetic moment (11.11) can be rewritten as

[;:f-S:%Qx. (11.13)
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Hence, the ratio of the magnetic moment of man-wave, i, to his longitudinal
moment of momentum, #, will be as follows

aA_Q
h Mo

Thus, here as well, we arrive at the relation equivalent to the one, obtained
for the orbiting electron. From here, it does not quite follow that man has no
proper spin. On the contrary, a man under rotation during a dance has a “spin”,
and a figure skater, performing rotation in a point on ice, also has a “spin”, but
different in value. These assertions are also valid for an electron, all depend on
the concrete physical situation. Unfortunately, metaphysics cannot humble with
this in no way, it requests only the world constant.

Prothagoras did not suffer the abstract sickness. Therefore, he asserted that
man is the measure of all measures. This is true, and the formulae of man-wave
confirm his words. Thus, before creating the morbid abstractions (pointing out
on a poor level of physical-mathematical education), we must remember the re-
ally great sages like Hegel (a genius of human thought). He has stated that the
true professional thinking must be the abstract-concrete one, but not only ab-
stract. At the beginning of the 21st century, it is necessary to get rid of the rub-
bish of abstractions, which hampers the right vision of the World.

The motion of man-wave is characterized by the rate of exchange, which
has the form

(11.14)

F=QE, (11.15)
where E = v is the velocity-strength of motion.
On the basis of this expression (if we will treat the rate of exchange formal-
ly), it is possible to obtain an equation for the acceleration w and velocity v of
motion:

F =OE = Mw, (11.16)
T oA .
U=IQ—th=QJET =2E. (11.16a)
A M
Hence, the mean velocity of motion is
(v) = 0+22E =E=v. (11.17)

As follows from the equality (11.16a), at the upper limit, NT, of the
integral, the velocity v will be equal to 2N - E and the mean velocity per N pe-
riods will be equal to N -E:

0+ 2NE
(o) =5

=NE =Nou. (11.18)
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This is a qualitative change of velocity, which shows how many times the
wave process is repeated with the velocity E.

Let us consider the qualitative parameters of a material point in circular mo-
tion with a constant, in value, velocity v. In such a case, the centripetal rate of

exchange is determined by the expression

2
L

F=m— (11.19)
r
and has the qualitative character, because the velocity v is quantitatively con-

stant:

[ 2)2 4 @
V=ITdt=Iw2rdt=_[ud¢) =VQ. (11.20)
0 0 0

The result obtained means that the vector of velocity, being unchanged
guantitatively, changed qualitatively, rotating about the angle of the ¢ radian
(Fig. 9.22a). Here, a value of the qualitative change of velocity, ve, is an arc cir-
cumference of the circular speed.

Naturally, a rotation about 2z radian (Fig. 9.22b) should be accepted as a
quantum of the qualitative change of velocity:

do=2nv. (11.21)
And, a circumference
T T 2z
S=judt=jrwdt=rjd¢>=2nr (11.22)
0 0 0
should be regarded as a quantum of the qualitative displacement.
2nv 2nr
Uy
v
L!
a) b) c)

Fig. 9.22. A graph of the qualitative change of velocity.

A displacement, defined by the integral (11.22), is actually the qualitative
displacement, because a material point is at the same distance from the center of
circumference during the displacement and returns in its initial state. In an arbi-
trary longitudinal-transversal field of the micro- and megaworld, the qualitative
displacement, as the displacement of superstructure, is inseparable from its nega-
tion — the quantitative displacement s as the displacement of basis (Fig. 9.22c).

Thus, if in the field of matter-space-time, at the level of basis, a quantitative
displacement takes place, then, at the level of the superstructure, the qualitative
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displacement also occurs. The qualitative displacement is represented, in a sim-
plest case, by the circular motion and, in a general case, by the motion along an
ellipse.

A measure of the rate of qualitative change of orbiting mass is the kinemat-
ic charge g = wm. Indeed, let us consider an integral of the kinematic change of

mass during a period:
T T
Am=jth=qjdt=qT=a;mT=27zm. (11.23)
0 0

The quantum of change of mass during a period Am=2zm is the quantum of its
gualitative change, which shows that the mass turned about 27 radian per one
revolution.
The power of qualitative change at motion along a circumference is
represented by the expression
F=qu. (11.24)
This expression is an analogue of the power of quantitative exchange, at the lev-
el of basis (of the central field)
F=qE. (11.24a)
If we denote the speed of superstructure in the expression (11.24) by the
symbol B, then the power of qualitative exchange will be presented as
F=qB. (11.25)
Let us use this formula for the description of the circular motion of man-
wave, which lost his way in a forest and is unable to orient himself by the stars
and by some signs in the forest. By virtue of the definite asymmetry of the left
and right parts of man, he will move along a circle and sooner or later will return
at the former place. For description of this motion, the formula (11.25) can be
presented in the following form:

“ n 2 2
F_gg=2M,_2ZMv._Mv® (11.26)
At T v r
..2
or o =Mo" (11.262)
r

In the last equality, on the left side, there is the qualitative power of ex-
change of motion-rest, expressed in the language of the charge Q and circular

velocity-strength B. On the right side of the equality, there is the same power,
but presented in the form of a centripetal “force”. It is not necessity to prove that
no “force” pulls of man to the center of his circular motion.

By this analysis, we once again emphasize the necessity to consider both
the qualitative and quantitative exchanges in longitudinal-transversal fields of
matter-space-time. The equality (11.26a) expresses the exchange at the level of
basis.
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In wave processes, elementary ratios of the parameters of superstructure
and basis are determined by the ratio of the speed of superstructure to the speed
of basis, Py /Py =v/c. Therefore, the equation of basis (11.26a) should be sup-

plemented with the equation of superstructure (“Lorentz force™):

7..2 o 2
~ ~ m
F=log=t Mot _mut (11.27)
C C r r
where M =2M (11.28)
C

is the mass of superstructure over the mass of basis, M .

The basis speed ¢ of man-wave is defined by the formula (11.9). The speed
of superstructure v is essentially less than the speed of basis c. The speed of su-
perstructure o, i.e., the speed of the transversal motion of all microparticles of
human body, is induced by the longitudinal (axial) motion of the man-wave with
the speed c.

The transversal field and the mass (11.28), related to this field, are very
small ones, so that the detection of them is very problematically at present.

The following “magnetic” moment of the man-wave corresponds to this
motion
_ 1%
Hp c

Thus, the above-considered example with the man-wave demonstrated once
again the generality of the laws of dialectics.

Newton’s mechanics, one-sidedly reflected reality, is able to see only quan-
titative changes. Following Aristotle’s laws of “right thinking”, it cannot find
gualitative changes

Real processes in nature have the quantitatively qualitative (Yes-No) charac-
ter. Accordingly, if there is the quantitative acceleration (Yes-acceleration), the
qualitative accelerations (No-acceleration) must be as well. Usually, both accele-
rations are inseparable one from another. This statement is based on dialectical
logic. Newton did not know this logic. Therefore, still there is no dialectical un-
derstanding of motion in the contemporary theoretical mechanics. It stubbornly
states that the “force is the reason of acceleration”. Objects of nature can ex-
change motion (as well as rest), then they are in an active state, or can keep their
motion unchanged, being then in a passive state. The passive state, in turn, is
accompanied by the qualitative changes that must be taken into account.

Or. (11.29)
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