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Abstract

The equations of motion of physical bodies are given, the characteristic pa-
rameters of which become the basis for determining a fundamental property
of all matter—“mass”. The equations of motion are characterized by two con-
stants, the derivative of one of which is the fine structure constant. Using
these constants, energy scales are compiled, which are the basis for classifying
particles by mass.
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1. Introduction

In modern theoretical views, the origin of the mass and the fine structure con-
stant (the symbol a) one relates with the phenomena of interaction [1]-[6], thus
the search for a connection between the mass of elementary particles (EP) and a
seems to be quite natural. However, the establishment of this connection is
complicated by the fact that the contents of a and mass are not sufficiently re-
vealed. Regarding the content of @, Feynman remarks very nicely: “one of the
greatest damn mysteries of physics: a magic number that comes to us with no
understanding by man” [7]. In practice, the conclusion given in [8] [9] that the
concept of mass is shrouded in serious uncertainties and is one of the most im-
portant unsolved problems of modern physics remains relevant.

In the proposed work, based on the results of the approach [10] [11] [12],
which is named as “Structural theory of the physical world” or simply the Struc-

tural theory (ST), a new interpretation of the genesis of a is put forward, a con-
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nection is established between the mass of the EP and q, a variant of the classifi-

cation of EP by masses is proposed.

2. The Equations of Motion and Mass of Physical Bodies

In the ST, a hypothesis is accepted on the existence of some particles of the con-
ventionally smallest hierarchical level (&-particles), the elementary act of interac-
tion between which (the e-act) takes place with a strictly defined duration at a
strictly defined distance, while due to the &-act, the particles displace at the same
distance. Hence, the number of successively realized e-acts can be used as a sin-
gle tool for determining both length and time. Taking the interval of length and
time associated with the e-act (e-interval) equal to & cm and &, sec, respec-
tively, let us give a dimensional definition of the smallest path &, and time ¢,
intervals, as a result of this they are called the coefficients of the dimensions of
length and time.

A-elements of three types are modeled from e-particles: A;, A;, and A,
which perform oscillatory motion in mutually perpendicular directions with
amplitude H,.

A pair of identical A-elements (type 2A;, 2A., 2A,) is characterized by

j bl
o, -multiple repetitions of the amplitude

H:=H, (1)
that is, the total number of s-acts
Hy =apH,, )
where
7 7 n-1
gy =0 =33 (21 +1)=140 3)
n=1 n=11=0

constant determined by the number of sequentially realized states A-pairs, nand
/are the analogs of the principal and azimuthal quantum numbers for the con-
sidered hierarchical level.

Of the six A-elements, the y-particles are modeled, which are the basis of the
known EPs (electrons, muons, mesons, proton, neutron, etc.), as well as y,

particles of the general A-composition 2A;, 2A., 2A,, the presence of which

explains the common quantitative laws their movéments in all physical bodies.

The resulting trajectory of motion of y,, -particles, determined by excluding
time from the periodic parametric equations describing the behavior of each
A-pair separately, is formed as a torus, the volume of which is called the trajec-
torial one and is determined by the integrals

[ sdl = [ curlsds; 4

Sj

where S =35;+3,, the axial vectors §;,S, and S; are defined using the vec-
tor products H;xH,,H;xH; and H, xH;, and dl=dl, +dl, is the sum of

elementary paths due to 2/- and 24-pairs.
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The above equation differs from the Stokes equation in that it describes the
motion of one particle and with its help, the volume is computed: by the circula-
tion of an axial vector S along a closed path (the left side of the equation) or a
mixed product of three vectors, one of which is curlS (the right side of the
equation). The numerical values of the circulation path Z, axial vectors S;,S,

and §;, determined using curvilinear integrals [12], are respectively equal to:
L=a,2nr,, S=ayurl, S;=a,4nr; (5)

where the moduli of oscillations of pairs are taken to be equal to each other:
[Hi|=|H;| =[Hy] = H,, besides, it is indicated that
r=H.g,/2 (6)

Let a circle be inscribed in a square with the side H_,&;. Multiplying the
length 4H &, and area of this square H’&, by m/4, we obtain the circumfe-
rence inscribed in the square and the area of the circle. Hence, we can conclude
that with the help of the coefficient /4 we pass from the spent &-acts to the
measured quantities related to the formation of rounded trajectories of motion.
The formulas of the series (5) characterize a planar figure, at the same time, the
trajectory of motion of y,; -particles formed by adding three mutually perpendicu-
lar oscillations is a three-dimensional figure, that is, a greater number of e-acts are
spent on the formation of a real trajectory of motion. Taking this circumstance into
account, it is assumed that in the transition from three-dimensional to flat figures,
the amplitude H_ of the oscillation decreases by the factor y,, thereby intro-

ducing a new constant H,,, we transform Equation (2) to the form
Hy=oyH, [y, =a.H, (7)
where is denoted
a =a/7, (8)
Taking into account the designations (5) and (7), we represent the formulas of
series (5) in the form
L=a,2nR, S=a,nur’, S; = a,4nr? 9)
The trajectorial volume of y,, -particles obtained from integrals (4) taking

into account formulas (9) and interaction conditions are determined by the equ-

ations
a,2nr, [afnrf] = acn%[afnmﬂ =2n’a’r? (10)
OCCZTER[TCHiZ:' = acn%[afnmczj (11)
(L) = [ w
(e, 2nR, + A)[H] ] = (Ho+H;)[ nH] | (13)

where oriented surfaces (axial vectors) are taken in square brackets.

Equation (10) describes the motion of y; -particles during intrinsic interac-
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tion involving only A-eigenpairs with equal moduli of oscillation amplitudes:
[H,| :|Hjc
ristics of eigenpairs. With its interaction, the trajectory of motion of
-particles is a torus with equal radii r, = H ¢, /2. With the aid of Equation (11),

« »

= |ch| = H_, where the additional subscript “c” marks the characte-

the motion of y,; -particles involved in the interaction with their own partner is
described. As an example of this type of interaction, one can consider the electric
and gravitational interactions [10] [11]. In this case, the interaction mechanism
is reduced to the following: the proper particles are making the shuttle motion
relative to their bases and form complexes with the bases of their partners, ex-
changing A-pairs. Particles with the participation of which the electrostatic inte-
raction is realized at a distance are called y -particles, the index “£” at y in-
dicates the nature of the interaction. With the help of the index “7” at the ampli-
tude H; of the oscillation in Equations (10)-(13), it is indicated the participa-
tion in the interactions of its own or third-party partners. When H; <H_ the
trajectory of motion is in the form of a torus with the large radius R and the
small radius r=H,& /2.

Equation (11) is often convenient to represent in the form
aCZRR[Hi2]=aCHC[aC2nHCZ:| (14)

Interactions with third-party partners are implemented mainly by external in-
fluences: mechanical, radiation, heat transfer, etc. The results of interaction are
reduced to the transfer or exchange of doublets from y,; -particles ( S, -pairs) of
third-party origin. In a free state, /[, -pairs are photons characterized by the A
compositions of the type 2j2i2k/2j2i2k [10] [11], where the dashes above
the A-element indicate that the A-pair is moving in the opposite direction.

The presence in the numerator and denominator of A-pairs with the same di-
rections and phases of motion determines the direction of the photon motion,
while 1 in Equation (12) it is not the wavelength at all, this is the smallest
transverse path, with the passage of which the manifestation of S, -pairs (or
photon) as an integral formation. In various media y,; -particles from outside
p. -pairs form complexes with the particles of the medium, the motion of which
is already described by the Equation (13).

In [10] [11] it was shown that proceeding from the equations of motion (4),
(10-14) it is possible to derive all the equations of classical mechanics, electro-
dynamics, and thermodynamics having an empirical origin.

From the quantitative laws of motion (10-14) it follows that the smallest in-
tervals of the longitudinal and transverse paths associated with the manifestation

of the integrity of the y,; -particles are equal to

L =Hi&lg = Ho&y o = (Ho + H; ) & (15)

n(Ho +H,; )H¢
H.2

_TCHggd
H,

TCHozgd
H

[o]

A

A = =1H &y, Ay = (16)

The corresponding time intervals for longitudinal and transverse motion are

the same and determined by the formulas
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. =H, & 7o =HS, 7y :(HO+Hi)§T (17)

where taking into account the fact that during longitudinal displacement a cer-
tain number of e-intervals is spent on weaving a perpendicular surface, a new

time coefficient is introduced
& =mHs¢ (18)

Based on Equations (15) and (16), the speed of longitudinal motion is deter-
mined by the formula

V= H, c (19)
H,+H,
where is denoted
c= é—d (20)
S

Using formulas (16), (19), and (20), we compose the following identities
AC = A€, 4,C = 4,C,Av=Av and represent their right-hand sides as a product of

dimensional and dimensionless components

H2 2 2
ac="0% oy, S

Hiérr ‘/:r (21)
o THeH & mHg &

Hi(H0+Hi)§r (H0+Hi)§r

Dividing and multiplying the right-hand sides of the given equalities by a

strictly constant value with the dimension of mass &, we obtain:

Ac=hm*, A.c=hm;*, Av=hm™ (22)
or
mcA=h,mecA=hmvi=h (23)
where the following is denoted:
. H, +H,
mizé:mHzl,mO:émHzO,m:ém( 0_;— I) (24)
nH, nH, nH,
2
h — gmé:d (25)
S

From formula (25) it follows that the constant A is a combination of the di-
mension coefficients; it is shown in the ST that 4 is numerically equal to Planck’s
constant.

The symbol m; denotes the mass of interaction with third-party partners,
the mass of “rest” m, is the result of its interaction, m is the total mass, which

can be represented as the sum

m=m,+m, (26)

By analogy with &, and &, the constant & is called the coefficient of a

dimension of the mass. Many other dimensions can be combined with ¢&;, ¢,
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and &, .
Integrating from ¢&;, & and &, the energy dimension coefficient
2
= fnbe @7)
S

and multiplying by dimensionless components of a certain mass (24), and taking
into account (26), we obtain

H. . (H, +H,
miczzgg 2|,moc2: §g| 'mczzé:e( 0 5 I)
nH; nH, nH;

, (28)

whence it follows that the content of the unity of mass and energy is in the unity
of their dimensionless components.
By slightly transforming Equations (16), (22), and (28), the energy of y,,
-particles can be represented as the reciprocal of the transverse path:
miczzﬂ,moczz ch , sz—ch ,
A o, 2mr, o 2nr+ 1

(29)

where taking into account formulas (20), (25), and (27), we denote
£.& =ch (30)
Based on Equations (21), (24), (28), and (29), we can conclude that the fun-
damental property of matter, mass, is determined by the ratio of the perpendi-
cular surfaces of transverse motion to the value of the corresponding trajectory
volumes—the reciprocal of the transverse path.

We emphasize that the above definitions refer to inertial mass.

3. Numerical Values of Dimension Coefficients, ac and H,

It was shown in [12] and [13] that the Newton gravity constant G is also a com-
bination of the dimension coefficients:

-
2ng &t 1

whence, taking into account formulas (20) and (25), we obtain the connection
between &;,& ,&, and world constants ¢, h,7=h/2n and G

12
£, = [ZEGhj =1.015x10*m,

C3

CS

12
£ [2”—Gh) =3.38x10s, (32)

y2
E = [%hj =2.176x10°kg

Because an electron in the state of proper interaction consists of two
-particles [10] [11], taking into account the second equality (24), its mass m, is

determined by the formula

m, =om = om (33)
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respectively, we represent the second formula of series (29) in the form

eh
mec2 = (34)
o, 2mr,

where the following notation is used

H,, =H,/2,r,=1/2 (35)

Using formulas (32) and (33), we determine the numerical values of the con-
stants H,, and H,:

H,, = 7.6034x10%, H, =1.5207x10% (36)

where m, istakenas m, =9.11x10""kg [14].

Multiplying and dividing the right side of Equation (34) by the square of a

constant value with the dimension of the charge & that is, by the factor of the
dimension of the charge, we obtain

. chél _ &

R S

(37)

where the numerical value ng is selected in such a way that the following con-

dition is met
ch

— =
%eSq

Comparing formula (37) with the well-known formula for the proper interac-

1 (38)

tion of an electron m.c? = e’ / r, , we can conclude that the coefficient of dimen-

sionality of the charge &, is equal to the value of the electric charge, that is,
&, =e (39)
Hence, taking into account condition (38), it follows that
a & =Ch = a e’ (40)
or
a, =at (41)

that is, the constant ¢, determined using formulas (3) and (8) is numerically
equal to the reciprocal of the fine structure constant « .

Based on (7), (36), and (41) we determine the numerical value of the constant
H, =1.11x10”, whence, taking into account formulas (6), (32), and (35), we

obtain the value of the classical radius of the electron,

e

H
r =CT§d= 2.82x10™%m (42)

which is an additional confirmation of the results (39), and (41).

Transforming the equation of motion (14) to the form

Hiz — éd (43)
H,nH?  a 2nr

taking into account (19), (28), (39) and (40), we obtain the equation for the elec-
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trical interaction of unit charges

2
& =mv? = Sty __Ch _e_, (44)

K a2nr  a2nrr

whence formula (40) and equality (41) follow again.

In [11] it is shown that the dimensional value of the charge ¢is determined by
the product of the number N, of yg -particles and the coefficient of dimen-
sion &, thatis, q=N,-&,; thus, taking into account formula (44), the Cou-
lomb equation for charges @, and 0, isrepresented by the formula
_ ququéZ;égd _ quque2 _ 9%

r r r

: (45)

Four important conclusions follow from the derivation of the Coulomb equa-
tion:
o the magnitude of the elementary charge e is equal to the dimension coeffi-
cient of the charge &
e the square of the elementary charge €’, introduced based on the Coulomb
equation to give the property of matter the “charge” of dimensional content
is the essence of a combination of constants «_,2n and coefficients of di-
mensions ¢&,,& and & :
3
eZ — é:métd > ( 46)
o, 2né;
e theconstant @, is numerically equal to the fine structure constant «, =™
o the radius of the closed transverse path is the distance of interaction of the
number charge and structure formation.

From series (23) in integral form follows the basic equation of mechanics

mv =m.c, (47)

according to which the momentum 2 is uniquely determined by the interaction
mass in the corresponding direction. Both momentum P and paths |, (15) and
A (16) are criteria for identifying the particle under consideration and are re-

lated to the realization of the same variable:
| =H&, A=nH& [H P=&H, [nH] (48)

where &, =& ¢ is the coefficient of a dimension of momentum. From (48) it
follows that A is inversely proportional to H,, while the momentum is direct-
ly proportional; thus the fulfillment of the condition mvA=mcA=h becomes
a condition for the manifestation of the integrity of the particle. Accordingly,
when passing a transverse path nA, where n=1,23,:--, the integer number of
particles appears n time, that is mvni =nh. If the path is equal to nA: to the

value of a closed transverse path, for example, a circle with a length, then

2nr =nA or Mvr =n# (49)

Whence, taking into account Equations (11) and (7), it follows
n-H,=H, wm na H, =H, (50)
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Replacing the variable H; by a variable n using formula (50), we represent
Equations (11), (12), (49), and (35) in the form of the Bohr relations characte-
rizing the stationary orbits of an electron in a hydrogen atom.

A =2mna’r,, 2nr = 2nn’a,’r, (51)

c'e!
c c m,c’ m,c’

V= R —— MVl =Nh, ¢ = r—
ne, +1 ne, 2na, (N, +1)  2n’a;

(52)

[

From the above results, it follows that the orbits of the electron are trajectories
of transverse motion, while the principal quantum number indicates the multip-
licity of manifestation of the integrity of the electron in stationary orbits. Taking
into account the first formula (51), the quantity A can be represented as the

sum of transverse paths A and A, caused by the proper 2/- and 24-pairs.

A =2+ A =7 (M +ng)agHo &y =maiH & (53)

where is denoted

n+n;=n (54)

n, and n, indicate the multiplicity of manifestation of the corresponding
transverse paths and are called the Eigenquantum numbers. From Equation (54)
and the equality of the moduli of the amplitudes |Hic| = |H kc| follows the always
fulfilled condition

n =n, (55)

At n, +n, =1, condition (55) implies

n=n,; =05 (56)

In the case of excited H atoms, the p,; -particles of photons absorbed by the
atom form complexes with the electron under consideration, followed by ex-
change 2&- or 2j-pairs, and under new A-compositions, new trajectories of mo-
tion are formed. By analogy with its interaction, introducing the transverse paths
Ay = o’ H &, and A; = TcnjaczHcefd caused by 24 and 2/-pairs, the final
electron orbit is represented by the equation

“(i. A+ A +44 ) = nn(ni + NG + N +0; )aczHecé:d =m’eiH g, (57)

«

where proper and third-party A, -pairs are marked with additional indices “7

and “f, respectively, and the following is denoted

N=n +n;+nNg +n; (58)

Equation (57) implies that for ng =n; =0, trajectories are formed in the
form of circles, at n; =0, we have elliptical orbits, the condition n; #0 indi-
cates the orientation of the orbits relative to the plane formed by 2/ and
2k-pairs.

From equation (58) and condition (56), it follows that for a given n, the sum

Ny +N;, like the azimuthal quantum number / takes n—1 values, that is,

my =N, +0N; (59)
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From this, it follows that the content that /is related to interactions with the
participation of third-party partners, while ny , as well as n;, can take from
zero to [-values, that is, the sum ny +n; can be realized by 2l +1 variants. It is
easy to verify that we obtain the indicated number of variants by determining
the magnetic quantum number by the difference

m, =Ny —N; (60)
that is, given /the participation of third-party partners, it is possible to form a
subgroup with 2l +1 different states.

Just as n; and n, are called eigen quantum numbers, n, and n; are
called the third-party quantum numbers, because their origin is related to the
participation of third-party partners in interactions.

Taking into account condition (55), the proposed set of quantum numbers
N, Ng, ng and n; are not only an alternative to quantum numbers 2, /and
m, , but also reveals an additional aspect of their content—the A-content is de-
termined, therefore, the trajectory of motion of the composite y,, -particles—
the nature and number of interacting partners is indicated because each A-con-

tent is formed with the participation of a specific partner by interaction.
The total number of possible options for interaction, respectively, and the

n-1
possible number of partners is determined by the sum ) >"(2l+1). For exam-
n 1=0

ple, this sum characterizes the state of an electron in many-electron atoms and
nucleons in nuclei (shell theory of the nucleus [15]). In [10], it is shown that
systems of eight units (initially given by seven partners) predetermine the pat-
terns of formation of complete families, ranging from A-elements from e-par-
ticles to subsequent generations of a higher hierarchical level, including for
many-electron atoms and nuclei. The sum (3) becomes a completeness criterion
for a particular hierarchical generation in terms of the number of possible for-

mations.

4. The Classification of Elementary Particles by Masses

From the content of the constant ¢, it follows that with the participation of the
correction (8), it can be used as a basis for determining the mass of the elemen-
tary particles and their classification by masses. To this end, introducing the in-

teraction
H, =nalH,, (61)

it is possible to compose a set of energy scales with a characteristic classification
parameter g = 0, =1, £2, each of which, in turn, using the principal and azimu-
thal quantum numbers, is divided into groups and corresponding subgroups.
The parameter p in (61) indicates an increase (p = +1) or a decrease (p = —1) in
the interaction potential relative to the initial potential of a particular energy
scale. Thus, in addition to the generally accepted set of quantum numbers, the

number q is additionally introduced, which becomes a characteristic parameter
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for the classification of composite elements, elementary particles, over the energy.
Introducing (61) into Equation (14), we obtain the dependence of the interac-
tion distance on the parameter ¢, nand p

Heé:d

where the numerical value &, is given in the series (32).

Thus, the intrinsic spectrum of interaction distances corresponds to a specific
energy scale. The energy scales with ¢= -2 and ¢ = -1 (the interaction distance
1.25 x 107° + 6.65 X 107'° m) are characterized by electromagnetic interactions in
atomic-molecular systems and systems of the nucleus-electron type. In particu-
lar, for the energy scale ¢ = —1 at p = —1, taking into account formula (50), we
obtain the Bohr Equations (51) and (52) characterizing the stationary orbits of
the hydrogen atom.

It should be noted that elementary particles are not directly formed as a result
of electrostatic and magnetic interactions; only under certain conditions, after
certain transformations, the photons without the rest mass are born

Based on definitions (24), (26), and (61), the mass of one y,; -particle is given
by the equation

m=(1+ n"ozc“)mO (63)
at small interaction distances, when q>1 and n’q] >1, the mass is deter-
mined mainly by the third-party interactions.

m=n’aim, (64)

Accordingly, the masses of elementary particles, taking into account the
number of -particles N, in their composition, are described by the equations

m=(1+N,n’ed)my or m=N,n’alm, (65)

As already noted, in the framework of energy scales with negative g values, the

photons without a “rest” mass are mainly described. Now let us present a Table,

where the masses of the individual y,; -particles are given in MeV units, starting
with g= 0 (Table 1).

Table 1. The values ¢, 7and the mass of the y,, -particles.

n
q9 p
1 2 3 4 5 6 7

+1 0.511 0.7665 1.022 1.2775 1.533 1.7885
0 0.2555

-1 0.12775  0.08516 0.064 0.0511 0.04258 0.0365

+1 70.0254 105.0381 140.051 175.064  210.076  245.0888
1 35.0127

-1 17.506 11.671 8.753 7.003 5.835 5.008

+1 9596 14,396 19,192 23,990 28,788 33,586
2 4798

-1 2399 1599 11,995 959.6 799.6 685
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g = 0. From the y, particles of this scale, one can model the lightest lepton
(electron) with massm, = 2mO(N , =2, =1), estimate the masses of the first
generation quarks u and d: =2 MeV and =4 MeV, accordingly, to operate with
the difference between the masses of the neutron (n°) and proton (p*) - 1.23
MeV, estimate the mass defect (ie, the binding energy ) between nucleons,
starting from the deuterium nucleus (2.23 MeV) and up to the heavy nuclei (=7 -
9 MeV per nucleon)

g=1. y, -particles of this scale are most promising for determining the mass
of muonic leptons (104 - 106 MeV) and r-lepton (1777 MeV), strange s-quark
(104 MeV) and charmed c-quark (1270 MeV), 7~mesons (137 - 140 MeV), p*
(938.28) and n° (939.57 MeV), the constant of the energy scale of quantum
chromodynamics Aqe, (21773 MeV).

q = 2. Particles of this energy scale can be used to simulate the b quark (4.2
GeV) and the top t quark (173 GeV), but basically, this group covers the energy
parameters of the weak interaction [16], the Higgs scalar field constant (<H> = 247
GeV), the masses of Higgs bosons (24.3 - 125 GeV), gauge bosons W*(80 GeV),
vector boson Z (91 GeV), heavy bosons W, and Zcy (405 and 505 GeV) [17], etc.
In the Standard Model of elementary particle physics (SM), it is just with processes
in the energy region at ¢ = 2 according to the Higgs scheme that the mechanism of
production of massive elementary particles: W* and Z-bosons is explained.

It follows from Equation (29) that it is impossible to obtain particles with the
mass of &, ~1.22x10°GeV or &, /a~6.5x10“GeV (respectively, the ener-
gy scales of Superstring theory [18] and the Grand Unification [19] because for
this purpose it is necessary to approach an unrealizable condition H3 = H;.
The values of the given order of magnitudes can only be the auxiliary parameters
when carrying out the computing operations.

In general, by appropriate selection N ,q and p, it is possible to compute
the mass of almost any elementary particle. However, to avoid arbitrariness and
errors, first of all, it is necessary to take into account the y, = composition of
the considered elementary particles, information about which can be obtained
from the experimentally observed results of theirs decay. Besides, based on the
proposed model, it will be very useful to determine besides the mass the other
characteristics of given elementary particles: spin, magnetic moment, etc. It is
not excluded that particles with very close masses can be formed by different
combinations of N, ,q and p, respectively, and the properties of these particles,
especially their decay products, will be very different. As an example, consider
the production of 7*-mesons from accelerated electron-positron pairs according

to the scheme
e +e" > +x1", (66)

and their subsequent decay through the channels

e AR A (67)
Tou AV H e+ Y, (68)
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From the particle balance it follows that as a result of the above transforma-
tions, six additional neutrino particles were formed: electron neutrinos v, and
antineutrinos V,, and two muonic neutrinos v, and antineutrinos v,. When
explaining the indicated and any other transformations with the participation of
elementary particles in ST, one does not operate with the ideas of physical va-
cuum and secondary quantization. By analogy with chemistry, any transforma-
tions with the participation of elementary particles are considered as processes
of connection, decay, and exchange of constituent elements. The very process of
acceleration of electrons and positrons is reduced to the formation of complexes
with the participation of particles of the accelerating medium and accelerated
charges, thus the already mentioned complexes participate in collisions. In par-
ticular, decays of #* and 7z~ mesons through channels (67) and (68) are

represented by the following schemes:

€ BaB.oVe, = e+ﬁ£lj;ﬂv7/ev Vv, (69)

e+ﬂ£lj;y}/}/ey —>e B+ ‘7/4 +V, (70)

€ BabBaVer € BV Ve TV, (71)

e BaBiaVes € BV Ve TV, (72)

where e"f.B.,7., —7 -muons, € B.,05.,7,, —7 = meson, e+/i’€1}7w7ev and

€ BV uw7e respectively u and u” muons, S, and f,, doublets of y,
-particles with different potentials y,,, 7, 7, and 7, inclusions of six
A-elements, transforming during decay into an electron and muon neutrinos
and antineutrinos, respectively.

As a rule, the potential of /S, -pairs determines the kinetic energy of the re-
sulting electrons and positrons. The neutrino particles themselves are characte-
rized by A-compositions of the type [Zj (ik)]I (i_lz)“ where the indices “I” and
“IT” indicate the temporal state of the compound A-pairs [10] [11].

According to schemes (69) and (71), #* and 7z~ mesons consist of six

-particles, and their mass is represented by the sum

m, ~ (4x17.5+2x35)MeV =140 MeV (73)

that is from four 70i -particles with the mass 17.5 MeV ( N, =4,n=2,p=
-1, ¢g=1) and two " -particles with a mass of 35.5 MeV ( N, = 2,n=1,p=
-1, ¢=1). According to schemes (70) and (72), x"-and g -mesons consist of
five y,; -particles with a total mass

m . ~(4x17.5+355)MeV =105.5 MeV (74)

That is, the mass of x -mesons is composed of four y,; -particles with mass
17.5MeV (N, =4, n=2, p= -1, g=1) and from one particle of mass 35.5 MeV
(N, =1,n=2,p=-1,qg=1)

In [20], the following formula was proposed

3m

m =—2% 75
=g, (75)
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where the relationship between the masses of electron (M, ), muon m,,and «
is written. Proceeding from the fact that an electron in the state of its interaction
consists of two y,; -particles, the given ratio could be explained by the sum of
the masses of six y,, -particles with masses of 17.5 MeV. Nevertheless, based on
the " -meson decay schemes (70) and (72), the most probable variant of the
definition m, is the sum (74).

Based on the composition of the mesons decay products 7°, 7°— 2 f,
where f are gamma quanta, we can conclude that 7° -meson consists of four
7o -particles with a mass of 35.5 MeV each, that is, the composition of 7 a
meson is very different from 7 mesons.

We do not say at all that with the help of the given Table it is possible to un-
ambiguously determine the mass of any elementary particle, however, concern-
ing a specific elementary particle, the selection of combinations from various
options can become an additional factor in compiling its correct model. So, it is
very tempting to represent the proton mass m, as the sum

m, = 4(210+17.5+7)MeV =938 MeV (76)

where groups with N, =4,qg= Landn=6. p=+l;n=2,p=-1;n=5p=-1
are taken into account.
An interesting option is also
m, ~ 4(217+17.5)MeV ~ 938 MeV (77)

where 217 MeV is the energy scale of quantum chromodynamics.
Due to the stability of the proton, taking into account the third formula of a

series (24), its mass can be uniquely determined by the relation

(i) -
nH,

where H is the total potential of interactions involving composite y, par-
ticles of a proton.

Thus, the calculation of the proton mass is reduced to the calculation of the
constant H,.

We especially note that the mass of 17.5 MeV, which appears in formulas (73),
(74), (76), and (77), is quite close to the key quantity considered in [21] [22].

From the foregoing, it follows that the proposed method for determining the
mass based on the mechanism of motion of physical bodies seems to be a prom-
ising basis for computing the masses of elementary particles, regardless of the
interactions in which they participate, whether they belong to fermions or bo-

sons, leptons or baryons.

5. The Characteristic Constants of Interactions
and Equations of Motion

Any motions, the parameters of which determine the mass of physical bodies,
are caused by interactions. So, for the electromagnetic interaction, one uses «

and e?, related by an equation « =e?/ch; practically similar formulas are used
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to describe the strong and weak interaction. The gravitational coupling constant
o , widely discussed [23], is represented by the formula
_ Gm?

ch (79)

Os

where m is the mass of gravitationally interacting particles.
In particular, g for the electron (g, ) and proton (g, ) are determined by

the formulas

Gm? Gm’

= and (04 =_P 80
ch ° ch (80)

aGe

Whence, taking into account formulas (20), (24), (25), (31), and (33) it follows
4 Hp

- Qe = (81)
wHZ o T ]

aGe

where H; =aH, are products of constants ¢, and H; (7), H,=H > H,

is taken into account, H_ 1is the proton interaction potential. The presence of

p
relation between H_. and ¢, directly follows from the basic equations of mo-
tion (10)-(14). Namely, by ¢, -multiple changes in the constant H_, the energy
scales are selected and they can be computed using ¢, and H,.

Similarly, based on formulas (20), (25), and (40), it can be shown that the

square of the charge is the product of dimensional and dimensionless constants:

e? :ﬂ:éﬂ—g‘? (82)

o, 2nal’

That is, when choosing the dimension of the property of matter (based on the
Coulomb equation), constants a, =,/y. (8) and 27 were included in the
value of €°.

Thus, when describing various interactions and related phenomena, we oper-
ate with primary constants of three types: structural content H, and ¢; geo-
metric origin m and y,; the coefficients of dimensions of length &, time &,
(or & ), and mass &, . Dimension coefficients are introduced only to give a di-
mensional content to physical quantities, combinations of them are universal
constants of physics (20), (25), and (31). The origin of the geometric constants of
the type mand y, is related to the transition from actually formed trajectories
to simplified linear trajectories with measured parameters. So, when interacting
with partners, the trajectory of motion is formed as a spatial figure from mu-
tually perpendicular y, -intervals. The transition to the measured parameters
occurs in two ways:

e by curving the outer outlines, which turns the initial figure also into a spatial
figure in the form of a torus;

e representation of the trajectory in a linear format, while the large radius of
the torus is considered as the distance of interaction, while the small radius
remains unobservable even within the framework of quantum mechanics.

Hence it follows that the formation of a real trajectory requires more &in-
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tervals than is assumed in calculations with measured parameters. A decrease
in the number of e-acts due to these operations is taken into account by con-
stantmand g, .

Constants of structural origin H_, and ¢, are characteristic criteria for the
quantitative description of the phenomena of the physical world at both the sub-
atomic and atomic-molecular levels. Starting from a certain hierarchical level,
the constant «, becomes the initial value to determine length, time, mat-
ter-energy, and related parameters.

The constant, the value of which is calculated by a certain set of quantum
numbers, is associated with the regularities of structure formation at various
hierarchical levels. As a result of the transition to measured values, the constant
a, =a,/x. istransformed into a constant, the reciprocal of which is known as
the fine structure constant, The presence of a relation between H, and ¢,
directly follows from the basic Equations (10)-(14). It is precisely by multiple
changes ¢, in the constant H_ that energy scales are selected that character-
ize interactions of various natures and are the quantitative basis for the classifi-

cation of elementary particles by mass.

6. Conclusions

The equations of motion of physical bodies are characterized by longitudinal
and transverse components, the characteristic parameters of which become the
basis for determining the property of matter “mass”. The main states of the equ-
ations of motion H, and ¢, are related, respectively, to the amplitude of os-
cillation of the initial particles of modeling the physical world and the patterns of
structure formation at various hierarchical levels.

The origin of the inverse value of the fine structure constant is represented by
the ratio of ¢, and another constant related to the transition from a real tra-
jectory of motion to a simplified trajectory with measurable parameters.

Using these constants, one can develop energy scales, which are a quantitative
basis for describing the interactions of various classes and classifications of ele-

mentary particles by mass.
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