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Abstract

Given the availability of a force of atomic unification, a sharp interconnection between an
antineutrino and a neutron must constitute an antineutrino hydrogen atom. This is one of two
atoms that are of crucial value for constructing all of the remaining ones. We discuss a theory in
which atomic orbit quantization around a nucleus is carried out with a flavor type dependence.
Such an orbit quantized sequence principle leads to the splitting of the spectral lines of atoms
in an external field, confirming the availability of a family structure in them. Thereby, it
predicts the existence in nature of 63189 isotope forms of 118 types of atomic systems. We
derive the united equations that relate the masses in an atom to the radii of boson, lepton,
and antineutrino orbits including the speeds, energies, and revolution periods of their particles.
The estimates thus found express, for each of the five forms of uranium and the two types of
hydrogen, the idea of an intraatomic force quantized by leptonic families. They unite all of
connections necessary for the steadiness and completeness of an atom in a unified whole as a
role of gravity in atomic construction. Therefore, a change in both the lifetime and radius of
any of the structural particles within an atom originates from the orbit type dependence.
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Structure of Atoms; Mass Criterion for Atomic Unification; The Boson, Lepton, and Antineu-
trino Orbits; An Al-Fargoniy Neutrino Antihydrogen; Atomic Unification Theorems; Orbit
Quantization Law; Gravity in Atomic Construction; Latent Dynamics of Atomic Energy.

1. Introduction

The classical planetary model of an atom suggested by Rutherford [1] may be logically based
on the absence in nature of absolutely straight-line motion. Such a nonclassical connection
responsible for the periodic revolution of electrons around the nucleus appears in an atom as
one of the highly important consequences of the mass-charge duality [2] principle.

In this framework, each of the electric (£), weak (W), strong (S), and other innate types of
charges is connected with the availability of a kind of inertial mass. The masses and charges

of an elementary object (s) must be considered as constituting a united rest mass m{ and a
united charge ¢V, which include all of the masses and charges of the object in the forms

me=m" =mPZ +m!" +md + . (1)

es=el =ef e 4 ef 4 (2)

at a grand unification of forces [3], the group of which describes the gravity at a latent quantum
level, namely, a level of its latently quantized force. Of course, we have mentioned here that
all components of charge e, in Eq. (2) follow from the unified gauge group [3] allowing them
to constitute the naturally united (U) charge.



These structural sizes reflect the coexistence of a Newton force of gravity Fl,, between two
particles and a Coulomb force Fi  between the same objects, which may be expressed from
the point of view of any of the existing types (K = E, W, S, ...) of actions:
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where i, j = K (i # j), r denotes the distance between the objects, and Gy is a gravitational
constant.

This in turn implies [3] that each of the electric FZ, weak F!, strong F' and other possible
types of forces includes not only a kind of Coulomb Féi . part but also a kind of Newton F fv(s .
part:

Fg = Fy, +FE,, (5)

Fi=FJ +F}. (6)

Given the availability of an interratio of any Newton-Coulomb pair of similar forces, the field
corresponding to each of the components of the united force F'V, which is equal to

FU=FEL FW L FS (7)

becomes a naturally warping [3] field, confirming that neither of forces FX¥ has the characteristic
of any freedom. Therefore, the electron motion carried out in a formation of atomic system
is orbital in nature such as the periodic revolution of planets around the Sun. In them, some
latent connections consequently appear. Their nature defines the behavior of the structural
objects of both an atom and a solar system at the fundamental dynamical level.

However, as was stated in classical electrodynamics, neither of electrons revolving around
the nucleus cannot remain in orbit for a long time without loss of its energy. At the same time,
nature itself unites all parts of ordinary matter as a unified whole. It relates herewith each
electron to a nucleus, confirming the availability of a stable atomic system.

In the atomic model based on the postulates of Bohr [4], it has usually been assumed that
in an atom, there exist stationary orbits quantized by angular momenta

mu,r, =nh, n=1,2,3,.., (8)

and the transitions of an orbital electron of mass m from a higher (lower) level to a lower
(higher) level originate from photon emission (absorption) laws, with a corresponding energy
equal to the difference between the energy levels.
For defining the speed v of an electron and the radius r of its orbit in an atom, the second
most important equation, as suggested by Bohr, is the equality
mu? 1 Ze?
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in which Z|e| is the charge of the atomic nucleus.
When Eq. (9) is united with Eq. (8) at v, = v and 7, = r, one can find solutions that relate
the structural parameters v and r to Z, a;, and n in the forms

2% =22 1
v=——c T (10)



According to these results, at large values of mass m, the intraatomic forces have the property
of attraction, whereas repulsion appears in the mass smallness dependence. Such an order would
seem to say about that the atomic construction is not in line with laws of a solar system.

On the other hand, as follows from Eqgs. (8) and (9), the development, on their basis, of
the first-initial planetary model of an atom has neither a classical nor a quantum character. It
expresses of course the idea expressed by Bohr about atoms of a hydrogen-like nature and thus
gives an explanation of a most simple matter. For the case when the atomic system suffers a
spontaneous change in its compound structure, the latter encounters problems connected with
the implications of so far unobserved latent regularity of a unified nature of all types of atoms.

Furthermore, under the action of an external electric or magnetic field, the Bohr orbits suffer
at first a strong change in their energy levels and, next, split into different states, observed as
an expansion of the spectral lines. Thus, for the Bohr model of an atom, in an external
field, even the spectral lines of hydrogen split, thereby postulating that the same electron may
simultaneously revolve around its nucleus in the most diverse orbits.

Based on the explicit contradictions mentioned here, one might think that, unlike a solar
system, the atomic construction in nature is based on the Zitterbewegung motion. If we start
with a simultaneous uncertainty of the radius Ar and of the speed Awv, assuming that Eqs. (8)
and (10) must lead to the relationship

ArAv = E, (11)
m
we would introduce the notion of orbitals instead of orbits.

An orbital is a function depending on the coordinates of an electron. From its point of view,
the intraatomic motion of an electron has no trajectory. Thereby, it allows one to follow the
maximal probability of finding an electron in an uncertain region of space around the nucleus.
But, as will be seen from the further, the motion of an electron within an atom becomes
Zitterbewegung motion owing to an intraatomic transition between the left (right) and right
(left) corresponding in a system to spontaneous mirror symmetry violation. Of course, nobody
has observed a left (right)-handed electron itself in orbit of a hydrogen atom, and the influence
of an electric or a magnetic field on its spectrum simply implies that neither the Stark [5]
nor the Zeeman [6] phenomenon is connected with the implications of any phenomenological
theories based on the absence of a role of gravity in atomic construction.

The notion of orbits, however, does not lose the thought in the presence of gravity. Therefore,
it was introduced for the first time into atomic physics by Rutherford [1] as an intraatomic force
of attraction responsible for the formation of an atom with an electron exhibiting orbital motion
around its nucleus. We must not confuse the names. An orbit refers to a trajectory describing
the intraatomic motion of an electron. An orbital refers to what is present in orbit or appears
in an object of this orbit.

One of the most highlighted features of atomic systems is their neutrality, whereby the
steadiness of each orbit is fully compatible with lepton universality [7-10] expressing [11] the
ideas of not only charge conservation or charge quantization but also flavor symmetry [12,13]
laws. Consequently, any electron knows about the presence in an atom of a kind of antineutrino.
They can therefore constitute in orbit the left (right)-handed electronic bosons, each of which
unites the left (right)-handed electron and its right (left)-handed antineutrino.

Their presence in turn has a crucial value for the establishment in nature of a true picture of
the spectral lines of any of the corresponding types of atoms and thereby describes a situation
when around each electron, which moves around a nucleus, revolves in orbit of this lepton of
its own antineutrino.



Another important consequence implied by the mass-charge duality principle is that the
crossing of spectra of electric and weak types of elementary particle masses corresponds in
nature to the existence of the lightest lepton and its neutrino. They admit herewith the flavor
symmetrical decays of an electron [14], which were not known before the creation of the first-
initial planetary model of an atom.

These facts indicate that between the atomic system and the oldest theory of its nature,
there exists a range of structural contradictions, which, in principle, require one to move away
from the earlier representations of atoms using their existence, birth, and interconversion as a
unity of symmetry laws.

Therefore, our purpose in this work is to raise the question of a truly quantum mechanical
nature of an atom, namely, a mass-charge structure of an atom having a logically consistent
mathematical formulation and allowing us to follow the logic of atomic systems including the
dynamical origination of their spontaneous structural change. This new theory of an atom with
orbits quantized by leptonic families establishes a true picture of all types of atoms and a role in
their formation of mass and charge and thereby reveals so far unknown most diverse properties
of atomic unification.

2. Mass criterion for atomic unification

The mass-charge duality [2] principle comes forward in an atom as a criterion for unification
of its structural particles at a latent quantum level that lepton universality implies [11] a
constancy of the size
mEm? = const (12)
corresponding in nature to a coincidence [14] of electric and weak components of mass of the
same lightest lepton. Such a lepton (s = 1), according to the relationship

K)Q E, W E_ W

m =m_m. =m; m) = const, 13
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may be an evrmion (€) possessing the electric mass and charge
mi = 162.22857 eV, (14)
ef =1.602-107" C, (15)

€

which are the fundamental physical parameters

€

mg =mP, ef =eF. (16)

These implications of lepton universality refer to any type of particle with an evrmion charge.
If one of them is the well known proton (p), then there exists [14] the relation between the masses

5)2 = mfjm}/v = mfmw. (17)

(m P

The mass of each particle unites in addition all conservation laws in a unified whole. Thereby;,
it says about a situation [14] when an evrmion has its own neutrino.

To this conclusion, one can also lead by another way starting from the mass-charge duality
2], according to which, neutrino universality [15] expresses a constancy of multiplier

mlim) = const, (18)



confirming the identicality [14] of electric and weak types of masses of the same lightest neutrino.
Such a neutrino, as stated in

K

Ve

E_W

(my)* =mpm) =mlm) = const, (19)

corresponds in spectra of masses to an evrmion. The charge [14,16] and mass of an evrmionic
neutrino

mi < 7.2550823-107° eV, (20)
el <2107 ef (21)

referring herewith to fundamental constants are characteristic only for those particles in which
mass and charge are not comparable with the evrmion mass and charge.

One such an object may, as was noted in [12] for the first time, be a neutron. But unlike the
earlier presentations about unification of elementary objects, their classification with respect
to C-operation allows one to establish one more highly important identity

(mﬁi)Q = mflleV = mfmxv, (22)

which indicates the equality [14,17] of the neutron (n) and neutrino charges
en- =€y, Ent = €. (23)

Thus, the mass requires one at a given stage to characterize any particle by the four (I = e,
e, i, T,...) lepton flavors

+1 for I, lgz, viL, U,
Ll = —1 for ZE, lz_, Uir, Vi, (24)
0 for remaining particles.

The presence of only an electron e~ in orbit O, is, as mentioned above, incompatible with
the conservation of the full lepton number

Le+ L.+ L,+ L; = const (25)

and of all forms of lepton flavors
L; = const, (26)

responsible for the formation [18] of an electronic string from four types of left- or right-handed
flavor symmetrical leptonic strings

Uz 7ir), (Ig, 7). (27)

Therefore, from the point of view of a unity of atomic systems and symmetry laws, each of
Egs. (17) and (22) must be interpreted as an indication to the existence in an atom of left-
and right-handed flavor symmetrical boson and flavor antisymmetrical (L; # const) lepton and
antineutrino orbits quantized by leptonic families. In other words, the nature of atomic system
has been created so that to any type of lepton flavor corresponds a kind of left (right)-handed
orbit.

However, as we have seen, the evrmionic family has an extremely lower electric mass and
that, consequently, the left- and right-handed evrmionic strings

<6L7 VéR)v <6R7 D6L> (28>



move around the nucleus in the first left-handed (O%, ) and second right-handed (Of ) orbits.
The third left-handed (O%, ) and fourth right-handed (OF, ) orbits refer to left- and right-

handed structural states of electronic bosons, respectively:
(ezv DGR>7 (6;%7 DGL)' (29>

The muons and their antineutrinos forming the left- and right-handed muonic strings

(MZ? DuR)v (MI_% DML) (30)

are of the fifth left-handed (O}, ) and sixth right-handed (O,%, ) orbits of an atom.

Among the best known families of leptons, only the 7-leptons possess a large electric mass,
and therefore, the seventh left-handed (O%, ) and eighth right-handed (OZ, ) orbits correspond
in an atom to 7-leptons and their antineutrinos, namely, to left- and right-handed tauonic
bosons

(70, 7rr), (TR, VrL)- (31)
It is already clear from the foregoing that the string orbits
O 05 O Oy Oy Opsn Os O, (32)
satisfying the inequalities
mP <ml <ml <ml <m?Z, (33)
mi<mi<mi<m£<mf (34)

appear in the mass dependence of leptonic bosons.

But an order such as (32) exists only for those atoms in which a nucleus consists of nucleons
with an equal (Z = N) number of protons and neutrons. Therefore, to include in the discussion
atomic systems with an unequal (Z # N) number of neutrons (V) and protons (Z), we must
at first recall the baryon number [19] conservation law stating that the nucleons (antinucleons)
have a positive (negative) unity [+1(—1)] baryon (B) charge. Then it is possible, for example,
that the neutrons (ny ) and antiprotons (pj ;) constitute, at N = Z, the left- and right-handed
hadronic strings

(n,pR), (ngpr) (35)
responsible for the bosonic structure of spinless nuclei without isospin as well as for their baryon
symmetrical (B = const) picture.

Simultaneously, as is easy to see, between an atomic system and nuclear matter there exists
a range of innate symmetries, the unity of which expresses, for all types of atoms, the idea of

the same unified principle that
L; + B = const. (36)

This united regularity in turn gives the right to apply to the case when Z > N. At such a
choice of the atomic nucleus, the left- and right-handed evrmions revolve around it in the first
left-handed (OF) and second right-handed (OF) orbits. The third left-handed (OF) and fourth
right-handed (OZF) orbits correspond to left- and right-handed electrons. The fifth left-handed
(Of) and sixth right-handed (OJf) orbits of these types of atoms doubtlessly refer to left- and
right-handed muons. Only the seventh left-handed (O) and eighth right-handed (OZ) orbits
remain for left- and right-handed 7-leptons.

It is clear, however, that the lepton orbits

OF. OF, OF OF. OF OF OF OF (37)
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in an atom appear as the difference of masses (14) and
m? = 0.51 MeV, m) =105.658 MeV, mZ =1776.99 MeV, (38)

mY =515-10" eV, m} =249-107" eV, m) =148-107° eV (39)

implied [14,20] from the laboratory facts.

If one chooses a neutron number N > Z, at which atomic system construction is not quite
in line with ideas of Eq. (36), then when neutrino universality leads to Egs. (23), the summed
charge is

e”ZR + CorL = 07

which permits the right- and left-handed evrmionic antineutrinos to revolve around the nucleus
in the first left-handed (Of) and second right-handed (Of) orbits. The right- and left-handed
electronic antineutrinos are of the third left-handed (O% ) and fourth right-handed (O}) orbits
of the discussed types of atoms. The fifth left-handed (Oéﬂ) and sixth right-handed (05; ) orbits
correspond to right- and left-handed muonic antineutrinos. Insofar as the right- and left-handed
tauonic antineutrinos are concerned, they move around the nucleus in the seventh left-handed
(Of ) and eighth right-handed (O%) orbits. Formulating more concretely, one can represent
the antineutrino orbits in the framework [14,20] of a spectrum of masses (20) and

my <25eV, mf <017 MeV, m[ <182 MeV (40)
m,, <2.1-107% eV, m, <3.096-10"" eV, m;) <2.89-107'% eV (41)

by the following manner:
oy, oy, oL, oF, or, of, o, oOf. (42)

All three forms of orbits (32), (37), and (42) exist in molecules consisting of atoms, which do
not possess the same orbits. But their order depends on the masses [14,20] of both the fermions
of leptonic families and the structural particles of atomic nuclei

ml = 938.272 MeV, m[ = 939.565 MeV, (43)

m)’ =2.8049-107° eV, m,’ =5.6021-107"% eV. (44)

Finally, we observe that the suggested atomic structure, which explains the orbit quantiza-
tion around a nucleus with a flavor type dependence and the availability in nature of a quantized
sequence of leptonic families that recognize the existence in our space-time of antiprotons, neu-
trons, leptons, and antineutrinos, does not exclude the idea that I} g, ViR 1, p}% 1, and ny p are
of fermions and that ljg, > ViL,R, P > and n} ; refer to antifermions.

3. Boson, lepton, and antineutrino orbits of an atom

The preceding reasoning says that nature itself constitutes atomic systems so that to the
case of spinless nuclei without isospin corresponds a kind of orbital order. A beautiful example
is the order of orbits of the following atoms:

Hey — OL . OF — N2, =1,2— N, =1,1,
Li§ - OL, OF . O — N2 =1,2, N =3 Ny, =1,1, N =1,
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The size of Ny, here describes the order of boson orbits, whereas Nj; characterizes the
quantity of leptonic bosons in each of them.

Furthermore, if Nj; =1 at Ny, = 3,5,7, then the spin state of the internal parts of a single
leptonic boson in any of these final boson orbits Oy depends on whether the nucleons of the
latter hadronic string in atomic nucleus refer to left- or right-handed fermions.

Another characteristic moment is an equal number of particles of the left- and right-handed
atomic orbits of the same leptonic family. Such a correspondence expresses the dynamical orig-
ination of the spontaneous mirror symmetry violation in an atom as well as the unidenticality
[21] of masses, energies, and momenta of its left- and right-handed objects.

But for atoms, in a nucleus of which Z > N, boson orbits are not the only orbits. They
have additional lepton orbits. An example of this may be each unstable isotope of
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where Ny implies the order of lepton orbits, and N; denotes the quantity of their leptons.
An atom thus chooses the spin state of a single particle of his lepton orbit O; so that to the
left- or right-handed lepton corresponds in its nucleus a kind of polarized antiproton.



There are many other atoms in which antineutrino orbits appear, since the numbers of
antiprotons and neutrons in their nuclei satisfy the inequality N > Z violating the conservation
of the summed baryon and lepton number in atomic systems. For example, in atoms such as
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The numerical values of N7 characterize the order of antineutrino orbits, and Ny, describes
the quantity of antineutrinos in any of them.
A nucleus thus indicates that the helicity of a single antiparticle of the final antineutrino
orbit Oy, depends on the spin state of its latter neutron.

To express their idea more clearly, one must define an orbital structure of those atoms in
which mass (A = N + Z) number has been restricted from below by 140 and from above by
175 nucleons with an unequal number of antiprotons and neutrons. Such atomic systems can

establish the order of antineutrino orbits in the following manner:
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As we see, either the boson or the antineutrino orbits corresponding in atoms to the muonic
and tauonic families suffer a strong change in quantity of their objects at the transition between
the atomic systems. This becomes possible owing to an orbit quantized sequence principle.

To further reveal this feature, it is desirable to present here an orbital structure of atomic
systems with mass numbers from 178 to 227 in an explicit form

178 L R L R L R L R L R L R
Hf}* 0L, OF oL, OF oL, OF o, OF oL, OF., Ok, O

O, Op . OF ., OF — Ny =1,2, N) =3,4 N; =56, NJ =18,
NS, =9,10, N%, =11,12, N3, =13,14, N2, =15,16 — Ny, = 5,5, Ny, = 5,5,
NDH = 4a47 Nf/T = 3a 37 Neﬁe = 107 107 NeDe = 9a 97 Nuflu = 979a NTDT = 878a

Tuy' — Oy, OF, Op, OF, o, of 0, of, of, ok, Ok,
Opor Ofy Orp, = N =1,2, NJ =34 N7 =56, Ny =7, Ng, =38,9,
Ng, =10,11, Np, =12,13, Nf, =14 = N;, = 6,6, N, =6,6, N, =5,5,

Np == ]_, NEDS == ]_6, ]_6, Nef/e - 16, 16, Nufju == 4,4, NTET - ]_,
Wt = ok, of, of, o ol of o;, of of, of,6 ok, Of

Opn O, OF , OF — N =1,2, N; =3,4 N} =5,6, N =1,8,
NS, =9,10, Ng, =11,12, Ny, =13,14, Nf, =15,16 = N; = 5,5, Ny, = 5,5,

Ny, = 4,4, N, =4,4, Ng =10,10, N =10,10, N5 =9,9, N5 =88,

186 L R L R L R L R L R L R
R€75 — 01767 01767 ODev 01767 Oﬁuv OD‘N 01777 01777 061757 Oeﬁev OeDev eve )
L R _ _ _ _ _
OL ., OF . O — Ny =12 N =34 N2 =56, N2 =718 NI =09,10,

NS, =11,12, NS, =13,14, N%,_ =15 N, =6,6, N, =6,6, N, =5,5,

NpT = ]_, 1, N’ff/e == ]_7, ]_7, Nef/e = ]_6, ]_6, NMDH = 4,4, NTE = ]_,

Osy’ — Oy, oF, o, of, or, of, o, o}, ok, ok, o, Of,
Onr Of OF, ., OF,_ — Ny =1,2, N; =3,4 N} =56, Ny =18,
NS, =9,10, Ng, =11,12, Np, =13,14, Nf, =15,16 = Ny = 5,5, Np, = 5,5,

NDH - 5,5, NpT - 4,4, Nepe - 1]_, 1]_, Nepe - ]_0, ]_0, NMDH - 9,9, NTET - 8,8,

= ok, of, o, of op, of o}, o} oL, of,6 ok, Of,
Opor Ofv Orp, = No =1,2, N =34 Ny =56, N7 =17,8 N, =910,

Ng, =11,12, Ny, =13,14, Ng, =15— N, =6,6, N, =6,6, Nj, =6,6,
N, =1,1, Ny =17,17, N, =17,17, N, =44, N, =1,
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195 L R L R L R L R L R
Pt78 _>Oz767 01767 01767 01757 OD‘N Oﬁuv 01777 061767 051767 OeDev OeDev

Ofyy On, OF . OF — Ny =1,2, N =3,4 Ny =56, Ny =T,
N5, =8,9, Ng, =10,11, Np, =12,13, N, =14,156 = N, =7,7, N, = 6,6,

Nljy‘ = 6,6, Nf/-,— — 1, Nelje — 11, 11, Nepe = 10, 10, Nﬂp# — 9,9’ NTD-,— — 9797

Au)l — Ok, OF oL, of oL of o0,, oL, OfF. oL 0oL,
Oﬁfﬁﬂ 0517“7 07'177—_>N1£/)€:1727 Nge:374 NDON:5767 NDOT:77 N:17€:8797
NG, =10,11, Ng, =12,13, N2, =14 — N, =77, N; =6,6, Ny, =6,6,

Nf/-,— - 1’ Nelje - 18, 18, Nepe — 17’ 17’ NND/,L - 474, NTD-,— — 1’

200 L R L R L R L R L R L R
HgSO - 01767 01767 01767 ODev OD‘N Oﬂuv 01777 01777 Oeﬂev Oeﬂev OeDev OeDev

Onr Of, OF, . OF_ — Ny =1,2, N; =3,4 N} =56, Ny =18,
N5, =9,10, N, =11,12, Ng, =13,14, N2, =15,16 — N; = 6,6, Ny, =5,5,

Nfzu = 5757 NDT = 4747 NEDE = 117 117 NeDe = 107 107 N,U,Iju = 107 107 NTDT = 9797

Tiy' = ok, Of, op, of, ok, of, op, of of, of,6 of, of,
Opor Ofv Orpp = No =1,2, N =34 Ny =56, N7 =7,8, N, =910,
NG, =11,12, N7, =13,14, N7, =15— Ny =7,7, Ny =T7,7, Ny, = 6,6,

NpT == ]_, 1, N’ff/e == ]_8, ]_8, Nef/e = ]_8, ]_8, NMDM == 4,4, NTET == ]_,

207 L R L R L R L R L R
PbSQ _)0176’ ODE’ ODea Of/e’ OD,U ODH’ Oﬂra 051757 06967 OeDea OeDe’

O On, OF ., OF — Ny =1,2, Ny =3,4 Ny =56, N =7,
NS, =8,9, N =10,11, Ng, =12,13, N, =14,15—= N, =7,7, Np, =17,7,

Ny, =T7,7, Np.=1, Ny =11,11, N, =10,10, Nz, = 10,10, N, = 10,10,

B'ngg — Oi) 027 Oélea ODR;) Ol{}“a Ogia ODTa OEL;’/Ea OS’/Ea Ofpea Og’/ea
Opr Of, Op, = Ng =1,2, Np =3,4 Ny =56, NJ =7, NS, =389,
NG, =10,11, Ng, =12,13, N% =14 N, =7,7, N,, =77, N;, =7.7,

NDT == ]_, N6175 == ]_9, ]_9, Nefle = 18, 18, NMDH == 4,4, NTDT == ]_,

209 L R L R L R L R L R
P084 _>01767 01767 ODE’ 01767 ODH’ OD,N 01777 061757 06175’ OeDea 061757

ok, O Ok OF —N; =12 N =34 N; =56, N =T,
Uy uvy, TUr TU+ Ve Ve [Zm Ur

NS, =8,9, NS, =10,11, N5, =12,13, N2, =14,15—> N, =77, N, =7.7,
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Nep, = 11,11, Ny, = 10,10, N5 = 10,10,

ND;L = 6767 NDT = 1, Neye = 11, 117
Atééo - O’i’ Olé%e’ Olge’ 0567 05#7 Oli? Olé—? 0577 OeLDa 05767 OeLDe7 05757
Ourr Oppr Omo, = Np =1,2, Nj =34 Nj =56, Nj =7.8 N, =9,10,
NG, =11,12, N3, =13,14, N2, =15 Ny, = 6,6, Ny, =55, Ny, =5,5,
NDT - 4’4’ NEES = ]'9’ ]‘9’ N€l7e - ]-9a ]-9a NMD;L = 4a47 NTDT = ].7
OL, OR, OL ., OR

222 L R L R L R L R
Rn86 _>Oz767 ODE’ 01757 ODE’ ODua OD#, ODT> OﬁTa

Our Of OF, . OF_ — Ny =1,2, N; =3,4 N} =56, N =18,
NS, =9,10, Ng, =11,12, Np, =13,14, Nf, =15,16 = Ny = 7,7, Nz = 6,6,
N;, =6,6, N, =6,6, Ny =11,11, N, =11,11, N, =11,11, N, = 10,10,
oL, O&, oL, of

223 L R L R L R
Fri - 0L, OF, OF, Of, 0L, OF 0,,

Oﬁﬂu’ Olljﬂu’ OTDT - nge = 1727 Nge = 374 Ngu = 5767 NDOT = 77 Nsofxe = 8797
Ne@f/ - 107 11’ st’u - 12’ 13’ N’?DT =14 — Nﬂe = 8787 Nf/e = 8787 Nﬂu = 8787
Ny, =1, Ne, =20,20, Ne, =19,19, Ny, =4,4, Ny, =1,
oL, Oof oL Of

226 L R L R L R L R
Ra’88 —>Ol7€7 01767 Of/ev 0967 Of/uu ODN7 01777 01777

Onn OF, ., OF , OF — Ny =1,2, N; =3,4 N} =5,6, N =1,8,

Ky Ku?
NS, =9,10, N&, =11,12, Ng, =13,14, N2, =15,16 - N, =7,7, N, =66,
NDT = 6767 Nef/e = 127 127 Nef/e = 117 117 N,u,f/u = 117 117 NTD-,— = 107 107

N, =6,6,
oL OE oL Of

€V (3728

227 L R L R L R
ACSQ _>ODE7 01767 01767 szeu OD‘N Of’u’ 0177—7

Ofr Op . O = Ny =1,2, Ny =3,4 N =56, N7 =7, N =389,
N, =10,11, N, =12,13, N2, =14 — N, =8,8, N; =8,8, N;, =88,

NDT =1, Nef/g = 20, 20, Neﬂe = 20, 20, Nuf/u = 474a NTDT =1

This shows that an orbit quantized sequence does not change even at the transition from

one light atomic system into another, heavier one.
For completeness we present here a structural picture of atoms with atomic numbers from

90 to 103 in a disclosed form
Thyy? — O, OF, OL, OF, Oéﬂ, OSL, oL, of, oL, Oof, oL . OF,
Onr Ofy O, OF_ — Ny =1,2, Ny =3,4 N} =56, Ny =18,
NS, =9,10, N5, =11,12, N2, =13,14, N%, =1516—N,, =77, N, =77,
= 12,12, N, = 11,11, N, = 10,10,

Np - 6,6, NDT - 6, 6, NGDE - 12, 12, Nepe

©w
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231 L R L R L R

Pan _>Oz767 01767 01767 0177 OD‘N OD#, 01777
L R

oL, . 0

MV

oL OfF O, O
07'177— — Nge = 1727 Nge = 374 Ng# = 5767 Ng.,. = 77 N:DE = 8797
Ng, =10,11, Ng, =12,13, N2, =14— N, =8,8, N, =8,8, N; =88,
Ny, =1, Neg, =21,21, Ny = 20,20, N;u?# =4,4, Ny =1,
Us* = Oy, O3, Op, O, Oy, Op. 05, Oy
0L, ., 0r . Ok, OF — Ny =1,2,
vy j7m 7z 7z Ve
N&, =9,10, Ng, =11,12, NS, =13,14,

L R L R
061767 061767 061757 061757

Ny, =3,4 Ny, =56, Ny =18,

N;')DT = 15’16_)]\[175 :8,8, Nf/e :7,7,
Ny, = 6,6, Ny =6,6, Ny =13,13, Ny = 12,12, N,z = 11,11, N = 10,10,

237 L R L R L R

Np93 _>Oz7€7 01767 ODev OD? ODuv 017#7 01777
L R

oL,. O

Kop?

L R L R
061767 061767 061757 061757

Om, = N2 =1,2, N3 =34 N2 =56, NI =7, N =8,9,

NS, =10,11, N3, =12,13, NI, =14— N, =9,9, N, =8,8, N, =8.8,

Nlj - 1’ Nelje - 21,21, Nelje — 217217 NH’D/A - 474, NTD-,— — 1’

Pugy — O, OfF, O, O}, op,6 oOf oL, Of,
o~ O~

L
Hlp? Kop? 0

TUZ)

oL, of oL oFf
OEDT - ngs = 1’ 2’ nge - 3’ 4 Ngu = 5’ 6’ Nl%— = 7’ 87
NS, =9,10, NG, =11,12, Ny, =13,14, Nf, =15,16 = N; = 8,8, N;, =7,7,

Ny, =7,7, Ny =6,6, Ny =13,13, N, =12,12, N, = 11,11,

Ny, = 11,11,
Ami® — O, OF, oL, oF, ok, of, 0,

L R
Ok, O

KV

L R L R
06967 06967 06957 06957

O — NS =1,2, No =3,4 N2 =56, NJ =7, NS =80,
Ng, = 10,11, NS, =12,13, N2 =14— N, =9,9, N, =9,9, N;, =838,
Nﬁr =1, Nef/g = 22,22, Neﬁe = 21,21, Nuf/u = 474a NTDT =1,
Cmys' = Oy, OF, Op, OF, O;, O, Og,
of Ok

My

OeLﬁea Ogea Ofﬁea Of;e, Oﬁf/ua
071'%17 - nge = 1’2’ Nge = 3’4 Ngu = 5’6’ NI%— = 77 NeOD = 8797

TV

Ng, =10,11, N2, =12,13, N2, =14,15— N, =10,10, N,, =9,9, N,, =8.8,
Ny, =1, N =13,13, N, =12,12, N,y =12,12, N, = 11,11,

247 L R L R L R

Bk97 _)ODE’ 01767 Oz’/e’ 0177 017“7 OD‘“ ODTa
L R

oL, 0

KV

L R L R
06176’ 06176’ 06176’ OeDe’

Op, = Ng =1,2, Ng =34 Ng =56, No =7, N =809,
NS, =10,11, N3, =12,13, N&, =14— N, =9,9, N, =9,9, N, =88,
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Nf/-,— - 1’ Nelje - 22,22, Nepe — 227227 Nl“jy‘ - 474, NTD-,— — 1’

251 L R L R L R L R L R L
Cf98 — 01767 01767 ODE’ 01757 OD#’ OD;L? 01777 OeDE’ OeDE’ OeDe’ OeDea O,uz?w

o, OfL, Of, — N =1,2, N; =3,4 N} =5,6, N =17, N5, =38,9,
Ng, =10,11, Np, =12,13, N7, =14,15 = N;, = 10,10, N; =9,9, Nj, =88,

Ny =1, Ng =13,13, Ny =12,12, N, = 12,12, N, = 12,12,

Esy' =0y, Of, or, of, oy, op, ol of, ok, of, of, Of,

Opr O, O — No =1,2, N) =34 Ny =56, NJ =17,8, N, =910,

NG, =11,12, Np, =13,14, Ng, =15—= Np, =9,9, Np, =9,9, N, =9,9,
N, =1,1, Ng =23,23, N, =22,22, N, =44, N, =1,

257 L R L R L R L R L R L
Fm100_>01767 01767 01757 01767 Oﬂuv OD‘N Of/rv 061757 061757 OeDev OeDev O;u?w

op., Ok, OF — Ny =12, N; =34 NJ =56, N =7, N, =89,
Ng, =10,11, Np, =12,13, Ng, =14,15— Np = 10,10, Np =9,9, Nz, =9,9,

Ny =1, Ng =13,13, Ny =13,13, N, = 12,12, N, = 12,12,

MRy — of, of, ol of, o, of, o}, of of, of, ok,  OF,
Opr O, O — No =1,2, N) =34 Ny =56, NJ =17,8, N =910,
NS, =11,12, N, =13,14, N2, =15— N; =9,9, N;, =9,9, N;, =9,9,

NpT == ]_, 1, N’ff/e == 23, 23, Nef/e = 23, 23, NMDN = 4,4, NTET == ]_,

255 L R L R L R L R L R L
N0102 — 0967 01757 Of/ev 0957 Of/uv OD,ﬂ 01777 Oeﬂev 051757 Oeﬂev 051767 Oufxw

op., OF., OF — Ny =12, N; =34 Ny =56, N =7, N, =89,
Ng, =10,11, Ny, =12,13, N7, =14,15 - N;, = 9,9, N, =8,8, N, =8,8,

Ny, =1, Ny =13,13, N, =13,13, N, = 13,13, N, =12,12,

ergg - Oiv O£7 Oég, 027 Oé,ﬂ Ogﬂ 01777 Oé’/su 05757 OeLf/ea 02767
Oﬁﬁuv 0517“7 OTDT — Ngs =1,2, Ngg =3,4 NDOM = 5,06, NDOT =T, NEODE =38,9,
NG, =10,11, Ng, =12,13, N2, =14— N; =9,9, N, =8,8, N;, =838,

ND - ]_, NEDE - 24, 24, Nef/e - 23,23, NM - 4,4, NTDT - ]_

Thus, it follows that between the atomic orbits and leptonic families there exists a range of
the structural connections in which appears a part of mass. This of course does not indicate
the existence in nature of a transition from one atom into another regardless of what type of
mass has important consequences for it.

n
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4. Nature of a grand synthesis of nuclei

When an evrmion (antievrmion) interacts with an antiproton (proton), a force of atomic
unification can, in conformity with symmetry laws, transform it into an orbital fermion. In this
case, it is expected that a hydrogen (antihydrogen) Hz (HZ) with the same orbit OF or OF
will be formed through a grand lepton (antilepton) synthesis

€LR +pE,L — Hj, EE,L +PrLr Hi. (45)

Of course, such transitions cannot contradict the conditions (33), which would seem to say
that, among the set of atomic systems, one can find atoms of a single electron or muon orbit.
This is, however, not in line with nature. Moreover, the motion of an evrmion in its orbit
around a hydrogen nucleus H{ originates within a warping field as a result of an interratio of
intraatomic forces. They have the characteristic of attraction at the universal evrmion mass.
In another mass dependence would appear their property of a repulsion.

But there are differences [14] in weak masses

mY >ml >m? >m) >m), (46)
mz>mz>mx>m2]>mnw (47)

admitting the existence of a range of intraatomic weak transitions. An example for them may
be naturally united processes

€rr TPk = Verr +1h + (To gy Vrrr) + (Thp VrLR), (48)

e}L +prr = VerL +np g+ (To gy VrrL) + (Tg,L, ViL.R)- (49)

Here an important circumstance is that the decays

€L7R — TL,RVTR,LVeL,Ra 6R,L — TR7LVTL,RV€R,L7 (5())
- - - = + + o+
Pr,r =" " RTL,RVrR.L, Pryr — MRLTRLVTL.R (51)
take place at the formation of flavor symmetrical tauonic bosons (31) and
+ +
(Tr,vre), (705 VrR) (52)

as the extremely fast weak lepton syntheses.

The connections (48) and (49) express one more highly important regularity that if an
evrmionic antineutrino (neutrino) interacts with a neutron (antineutron), a force of atomic uni-
fication must constitute an antineutrino (neutrino) hydrogen (antihydrogen) atom (antiatom)
corresponding to the conservation in nature of the summed baryon and lepton number. This
atom (antiatom) can be called by the name of Al-Fargoniy, a medieval Central Asiatic scientist.
We introduce in addition a symbol Fn4 (Fn4) for its denotation, allowing us to write a grand
antineutrino (neutrino) synthesis

VerL +npp — Fni, vegr+nh, — Fnj. (53)

At first sight, the structural conversions (48) and (49) relate the processes
Fni — H}, Fni — H; (54)

to weak emission. On the other hand, the explicit values of masses show that

E E E E
my >m,, m, >m), (55)
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m" >my . m) >m) (56)

vy n

and consequently, Fnl (Fnl) cannot decay by means of weak interactions. However, its decay
through the electric masses is not forbidden, since in

Fni — H! + (vepps Ver), Fny — Hy + (Ven.r, Ver.p) (57)
appears a crucial part of Coulomb transitions
npr— pZ,REE,LVEL,Ra ”E,L — pE,LEZ,RDERJJ (58)
constituting the flavor symmetrical neutrino difermions
(Ver, Ver)s (Ver, Ver)- (59)

An antineutrino hydrogen Fnl can therefore interact with not only H] but also its other
isotopes
Fni + H = H}, Fnl+ H}— H}, Fnj+ H} — H}, (60)

Fni + H{ = H?, Fnl+ H}) — H? Fni+ H?— H. (61)
The order of orbits of these types of hydrogen atoms behaves as a quantized sequence

Fni— Op = NJ. =1— N =1,
H! - 0O,— N°=1— N, =1,
H? = O, = N2, =1— Ny, =1,
H} = Oy, Op — Ny =1, N, =2— Ny =1, Ny =1,
H{ = 0L, Of, Ou — N =1,2, N}, =3—= N, =11, Ng =1,

Hllg) — Oi, Oé—z, 01757 06176 — nge = 1’2’ Nge — 3’
NEOf/e:4_>NDe:]‘71’ Nﬂ :1’ NEﬂezlﬂ

H16 — Oi? Ogi? Oéle’ O’i? OGDE _) Nge = 1’2’ Nge - 3’ 4’
N€Ol76:5_>ND€:15]-7 Nﬂ :171’ Nﬁﬁezl’

H] = Of, Off, 0}, Of, 0, Og — N =1,2, N; =34, Ny =5,
Neoﬂe - 6 — NDe = 1, 1’ Npe - 1’ 1, Nljy‘ - 1, N€l75 — 1

The appearance of an antineutrino orbit O;, in H} would seem to explain the possibility in
neutrinos to constitute not only the paraneutrinos (59) but also the dineutrinos

(Vers Ver); (Ver, Ver)- (62)
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At the same time, the emission of a neutrino string upon the interaction of Fn} (Fn}) with
H{ (H}) can be explained by the successive decays originating in orbit of an evrmionic boson
by the schemes

EE,R — GZ,RDeR,LVeL,Ra GE,L — GE,LVeL,RDeR,La (63)

€r.,R 7 €1 RVeR,LVeL,R, €R[ ~7 €R VeL,RVeR,L- (64)

The first of them are the results of weak masses responsible for
€L,r — WL RVuR.LVEL.R, €R L — MR LVuL,RVeR,L; (65)

€L,R 7 TLRVrRLVeL,Rs €R —7 TR LVrL,RVeR,L- (66)

The decays (64), similarly to each of transitions
TR € Rl b — ek 7 67
LR €r,RVerR,LVuL,Ry MR €R,LVeL,RVuR,L, ( )

TL.R —* €L,RVeR,LVTL,R; T}J%F,L — €J}57LV6L,RDTR,L7 (68)
must go at the expense of electric masses.

But, as stated in decays (63), the neutrino v, g and antineutrino 7. 1, at the level as were
connected cannot exist in difermions (62) for a long time without restoration of the flavor
symmetry of emission. They can thus individually pass [21] from the usual left (right)-handed
space into a mirror right (left)-handed space by the schemes

Vi, = ViR +75, ViR — ViL + VR, (69)

ViR = Vi + YR, VL = ViR + 7. (70)
This corresponds in transitions (61) to the fact that

Fnj+ H! — H} + (Ver,r, Ver,.) + (YR, 1) (71)

is carried out in our space-time with the emission of a photon string, which relates [17] the two
left (right)-handed photons in individual diphotons

(’YLaWR)v (7R77L)7 (72)

confirming that a photobirth of neutrino pairs in atomic system can originate by the usual
modes

YR — ViR + ViR, 7 — VL + VL. (73)

So it is seen that only those neutrinos, each of which arises from the decay of v or 7, can
lead to the birth of the same type of gauge boson. If such a neutrino is of leptonic families,
it requires one to elucidate the ideas of any photobirth (73) from the point of view of the
legality of conservation of an angular momentum. For this, we must at first recall the earlier
experiments [22-24] about neutrino helicity, the analysis of which says about the absence [25] in
left (right)-handed fermions of atomic system of a kind of interaction with right (left)-handed
photons due to the spontaneous mirror symmetry violation [21]. Instead they interact with all
left (right)-handed gauge bosons.

In such a case, from the decays (65) and (66), we are led to a correspondence principle that
an orbit quantized sequence appears in the force dependence of atomic unification. Therefore,
the availability of O and OF in H{ confirms the existence of new types of hydrogen atoms
formed in transitions

Fni+ H] — HY, Fni +H? — H), Fnl+H) — H/° (74)
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Their orbits have the following orders:
HY -0}, Of, Op, O, O, O, Oy — N, =1,2, Nj =34,
Nglt:5’6’ NEOD€:7—>N9€:1,]_, Np :]_,1, Nf/ :]_,1, NEl7€:]-7

HY 5 OL, OF OF, OF, O, OF 0, O, —No =12
Ny =3,4, Ny =5,6, Ny =7, Nj, =8—=N;,, =11, N;, =1,1,
NEH — 1, ]_, Np — ]_, Ngfje — ]_,
H{® — Oé, Oi, Oée, O}Z, Oéﬂ, O?L, Oé, Og, O, — Ny = 1,2,
Ny, =34, Ny =56, Nj =78 NG =9—N; =11,
Npe - 1’ 1, Nljy‘ — 1’ 1, Nf/-,— — 1’ 1, Nelje - 1

The compound structures of all hydrogen isotopes H% of mass number from 1 to 10 predict
one more naturally united regularity that to any type of leptonic family corresponds two isotope
forms (IV > Z) with antineutrino orbits in the same atom (/N = Z) with boson orbits.

However, in the case of an arbitrary atomic system X, any of these isotopes can appear in

latent united processes
Fnl+ X3 = X3+ .. (75)

Insofar as the isotopes (Z > N) with lepton orbits of the same atomic system (N = Z) with
boson orbits are concerned, they are the consequences of grand syntheses of nuclei

Fnl+ X3 = X737+ .. (76)
To such processes apply the transitions
Fnj+ Hey — Hed, Fnj+ Hey — Hey, Fnj+ Fy® — Fy7, (77)

the second of which constitutes a new isotope of helium.

It is not surprising therefore that if the structural conversions (60), (61), and (74) exist,
then, for example, a neutrino antihydrogen Fnl can successively interact with each of H{©,
..., H? until H? is able to constitute H; by the photon string emission laws. Of course, the
roles of F'n! and Finl in syntheses (75) and (76) have remained hitherto latent, and all atomic
interconversions of the form X% <+ X ?H were always accepted as the decays.

5. Latent dynamics of spontaneous emission from an atomic system
We see that a decay of np p(nj ) cannot carry out in transitions (57) by the schemes

- -+ + + - -
Ny r — PrL,RER,LVeL, Ry, MR 7 PRLEL RVeR,L; (78)

although this is not forbidden by masses of a Coulomb nature. The absence of such decays
in Al-Fargoniy atoms suggests that the flavor of an orbital neutrino comes forward in orbit as
a criterion for a kind of mode of the neutron decay in a nucleus. In other words, a decay in
the form of (78) exists only in nuclei with orbits containing neutrinos of an electronic family.
Therefore, in conformity with the implications of the orbit quantization law, we must recognize
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that 3 decays of Fn and Fnj can spontaneously originate without an evrmion or a neutrino
in the same way -
FTL% — H6§+(V€L7R, DeR,L), (79)

F’I’L% — HG% + (V€L7R, DeR,L)~ (80)

Coulomb masses responsible for the processes (58), (79), and (80) predict the birth of a well
known « particle in a decay of F'ni by a scheme

an — He;l + (VeL,Ra DeR,L)- (81)

In the presence of orbits with electronic neutrinos, Coulomb transitions (64) and (78) trans-
form F'n3 and Fn§ into the following isotopes of helium:

an — HG; + (Ver,r, Ver,,) + (Ver R, VeR,L) (82)

Fng — He3 + (Ver,r, Ver,r) + (VeL,r, Ver,L)- (83)
With successive origination of intraatomic conversions (58), (65), (67), (69), and (70), the
antihydrogens F'nd and F'n§ undergo strong structural changes

Fn} — Hel + (Vur, ks Vur,r) + (Ver,rs Ver,n) + (YR: 715 (84)

an — He§ + (Vur, s Vur,) + (Ver,rs Ver,r) + (Yrs 71)- (85)

An orbital analysis of atomic systems Fn) and Fnl® shows that with successive decays (58),
(66), and (68)-(70), they are reduced to other isotopes of helium

an — Heg + (Vr,r, Urr) + (Ver s Ver,n) + (YRs 1), (86)

Fnéo — Heéo + (VrL.r, VrrL) + (Ver. Ry Ver) + (YR, V1) (87)

It was mentioned earlier that the helium Hej possesses two boson orbits, the first of which
in its isotope Hes must be converted into a lepton orbit. All other isotopes of helium have
orbits in the following order:

Hei — OF OF - N°=1,2—= N, =1,1,

H@g — Ope, OL

(a7

OF — N2 =1, NJ, =23 N, =1, Ny, =11,

HeS — 0L, Of, Of

€V

OfF — N2 =1,2, N, =3,4— N, =11, Ny =1,1,

Hel — OL, OF, 0, O

(3728

Of — N2 =1,2, N2 =3,
N€Ol76 :475 - NDe = 1717 Nf/e = 17 Nef/e = 1717

He3 = 0y, Oy, Oy, 05, O

€V

Of — Ng =1,2, Ny =34,
N:D€:5’6_>Nﬂe:1517 ND :]-,1, Nepezl,]_,

9 L R L R L
Hey; — Oy, Oy, Oy, O, O, O

€V

OF — N2 =1,2, N2 =34,
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Ng#:E)’ N:D€:677_>Nl7€:1717 Npezl’l, Nljy‘:l’ N€p€:1,17

10 L R L R L R L
H€2 _>OD€7 0967 Of/ea 0967 017“7 Oﬂﬂ7 O

€V

OF — N2 =1,2, NZ =34,
Ng =56, N, =78 N5, =11, Ny =11, N, =11, Ny, =1,1.

Comparing them, it is easy to observe one more highly important consequence of the orbit
quantization law, which says about the existence in Hej of the two heaviest isotopes:

Fni + He)® — Hey', Fnj+ Hey' — Hel?. (88)
The quantized sequence of the structural orbits comes forward in them as

11 L R L R L R L
Hey — Oy, Oy, Oy, Oy, Oy, Oy, Oy, O

(3728

O, = N = 1,2,
Ng =3,4, N =56, N =7, N% =89— N, =1,1,
NDE:l’l’ ND#:1717 NDr:17 NEDe:1717

12 L R L R L R L R L
H€2 _>OD€7 0967 Of/ea 0967 Of/ua ODM7 01777 ODTu 0]

(a7

Og, — N;. =1,2,
N2 =3,4, N2 =56, No =7,8 N =910 Ny, = 1,1,
Nﬂezl’l’ Nf’u:l’]" Nﬁrzlala Na’/e:]wl'

A feature of this picture is the principle that regardless of whether another family of leptons
exists, the quantity of antineutrino orbits in an atom corresponding to the same flavor is equal
to two.

Thus, if an orbital structure of atomic system is not quite consistent with the orbit quanti-
zation law, it reflects the availability of some so far unobserved latent isotopes in it.

Finally, insofar as the spontaneous  emission from an atom is concerned, its dynamical
origination is basically connected with § decay of a neutron or an antiproton, because in ~y
emission, antiparticles of intraatomic particles necessary for the formation of photons must
appear. Examples include the transitions

H} = 3ypg, H} = 3ypr+ Fn (89)

as well as v emissions from other atomic systems.

It remains the case, however, that nature is not forced to constitute any atomic system,
around which would appear an absolute emptiness. In other words, we cannot find the same
atoms regardless of the structure of medium in which they move. If, for example, any atomic
system with string orbits interacts with an Al-Fargoniy neutrino antihydrogen antiatom, one of
boson orbits of the latter, similarly to syntheses (76), will be transformed into a lepton orbit.
This is carried out in nature in conformity with individual diphoton emission laws.

6. A unified spectral structure of atoms

The maximal quantity of all types of atomic orbits is equal to twice the same number of
flavors. However, lepton orbits appear in an atom with boson orbits only if antiprotons of its
nucleus are in excess. In contrast to this, antineutrino orbits must appear in a nucleus with
orbital strings in the presence of excess neutrons. In both types of atoms, a spinless nucleus
without isospin is necessarily present.
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To express the idea more clearly, one must refer to the isotopes of hydrogen discussed above,
because H? comes forward as the root of a hydrogen family of atomic systems. In a similar
way, one can analyze the isotopes of helium. In this case, from our previous analyses, we find
that Hejl must be accepted as the root of all helium isotopes. Thus, it constitutes the stem of
a helium family of atoms.

Furthermore, if the interaction of an Al-Fargoniy neutrino antihydrogen atom with each
of the available atomic systems with boson and antineutrino orbits is not forbidden by any
conservation laws until its last antineutrino orbit is lost and all boson orbits are converted into
lepton orbits, then the impression arises that nature itself characterizes each atom by a single
root forming the stem of its family. Thereby, it emphasizes that whatever the atomic families
the root of any atoms with boson and lepton orbits has undergone a fully latent interaction
with an Al-Fargoniy antineutrino hydrogen atom. Under such circumstances, the set of atomic
roots X% constitutes a latent united system of atoms.

Unification of this type suggests connections

Fni+ Hel= Hey, Fni+ Lis = LiS, (90)
Fnj + Bey = Be), Fn:+ B =B, ... (91)

and that, consequently, Fn¥ plays the role of one of two atoms forming the root X2? of the
stem of each of the existing types of atomic families

FnN + X7 = X7, (92)

Thus, we must recognize that in the arbitrary case of an atom X%, the numbers of isotopes
I of its root X2 of lepton (N/) and antineutrino (N7 ) orbits are equal to

2L, for Z=N=1,

971, for Z—=N>1. (93)

Nll = Z7 Nf{l = {

Such a principle clearly shows that the total number N flull of isotopes that constitute the
same atomic family is intimately connected with the quantity of lepton flavors

N]{ull =N/ + Nall- (94)

If we choose H? from the united system of atomic roots X27, its family consists of ten atoms.
The helium family includes eighteen forms of atomic systems. Therefore, these families may be
symbolically written as

H{ = N/ =1, N, =8— Nf,, =9— Hj, ... ,H_",

Hey — N/ =2, NI =16 — Nj,, =18 — Hej, ..., Hey’.

This united presentation in turn indicates the existence in nature of isotopes of helium,
whose mass numbers lie in the range from 2 to 19 nucleons in a nucleus.
One can also find from Eqgs. (90)-(94) that

Li — N} =3, NI =24 NlL, =27~ Li, ..., Li¥,
Bej — N/ =4, N} =32— N{,, =36 Bej, ..., Bej,

B® - N/ =5, N} =40 — N{,, =45 — B, ..., B;’,
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Ce2 — N/ =6,

N}t = N/ =1,
Og° = N/ =38,
Fy® = N/ =09,

Ne3d — N/ =10,
Na?? — N} =11,
Mg%* — N} =12,
AlZS — N =13,
Si?s — Nj = 14,
PY — N/ =15,
532 — N/ =16,
CIB: — N/ =17,
ArdS — N/ =18,
K3 — Nl =19,
Cagy — N/ =20,

The theory of atomic systems describing these families predicts that the quantities of isotopes

NL =48 = Nj, =54 — C§, ...
Nj =56 —
Nj =64 —
NI =72 — Nj, =8l— Fj, .,
Ni =80 — Ni, =90 = Neyg, .

NI

Ni =88 = Niy, =99 = Najj, ...,

Ni =96 — N, =108 — Mg, ..
NI =104 — N, =117 — Al33, ...
NI =112 = N, =126 — Siyy, ...

N} =120 — Nf,, =135 — Pfg,
Nf =136 — Ny, = 153 — Cli7,.

NI =144 — N, =162 — Arf§, .

Ni =152 = Ni, =171 = K, ..,

Nj =160 = Ni,; = 180 — Caj), .

8
full i 72 % 087 ceey

%
Nl =63— NI, .

64
N7 3
73

Os
82
Fy”,

91
., Nej,

Na
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Al
, St

100
11 »

109
912 )

118
13 »

127
14 »

136
P15 )

145
ey 516 3

., Cl

154
17 »

163

 Arig,

172
K19 )

181
., Cayy .

arising from root atoms with atomic numbers from 21 to 57 are as follows:

Scyt — N} =21,
Tis — N} =22,
Vo — N =23,
Cray — N} =24,
Mn32 — Nff =25,
Fed2 — N/ = 26,
Coys — N} =27,
NS — N} = 28,
Cuyy — N} =29,
Zn3y — N} = 30,
Gag; — N/ = 31,
GeSy — N/ = 32,
Asfy — N/ =33,
Sefy — N/ =34,

NL =168 — Nj, =189 — Sc31, ...,

NI =176 — Nj,,; = 198 — T3, ...
NI =184 — Nj, =207 — V55, ..
Nj =192 = Nj, =216 — Craj, ..,

NI =200 — Nj,; =225 — Mn3;,.

NI =208 — Nj, =234 — Fey, .

Nj =216 — Ni,;, = 243 — Coy,.

NI =224 — Ni, =252 — Nig, ...,
Ni =232 — N, =261 — Cu, ...,
Nj =240 = Ni,, =270 — Znj, ...
Ni =248 — Nj, =279 — Gaij, ...,
Nl =256 — Nj, =288 — Geis, ...,
N =264 — Nj, =297 — Asis, ..,
Nl =272 — Nj, =306 — Seiy, ...,

30
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21 »

1199
Ty,
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VZS )

Cr

217
24 >

226
oy M5z,

235
. Fesg”,

244
., Coy",

Se

A nggl,
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ez,
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Asss®,

280
31 »

307
34



Brig — N =35,
Kris — N/ = 36,
Rbi; — N/ =37,
Sris — N} =38,
Y — Nl = 39,
Zriy — N} = 40,
Nbj; — N/ =41,
Moy — N} =42,
T3S — N = 43,
Ruf} — N/ = 44,
RRJY — N/ = 45,
Pd2 — N} = 46,
Agdr — NI =47,
Cdjs — N/ =48,
Ins — N/ = 49,
Snis® — N} = 50,
Sbi%? — N/ =51,
Tedt — N/ =52,
33 — N/ =53
Xef® — N/ =54,
Csi’ — N =55,
Baii? — N =56,
Lait* — N/ =57,

NL =280 — Nj,, =315 — Bri:, ..,

Ni =288 = N, =324 — Kri,.
Ni =296 — Ni,;, = 333 — Rbj7, .
Ni =304 — N, =342 — Srig,.

Ni =320 = N, =360 — Zrj, ..
N} =328 = Nj,; = 369 — Nbjj, ...
NI =336 — Nj,,; =378 = Moj;,.
N} =344 — Ni,, =387 — Tcj3,.
NL =352 = Ni
N1 =360 — Nf,; =405 — Rhy2, ..
NI =368 = Nj, =414 — Pdy, ...
NI =376 — Nj, =423 — Agil,.
Nj =384 — Ni,, =432 — Cdig, .
N =392 — N, =441 — Ing), .
Nf =400 — Nfu” = 450 — Snlj, ..
Nj =408 = Nf,; =459 — Sby, ...
N} =416 = Ni

NI =424 — N, =477 — I3, ...
NI =432 — Nj, =486 — Xely, .
NI =440 — Ni
NI =448 — Nfu” =504 — Ba56,

atomic roots with mass numbers from 116 to 142 in the form

Cegs® — N/ = 58,

Prig® — N/ = 59,
Nd2¥ — N/ = 60,
Pmg? — N} =61,
Smgat — N = 62,

Bug® — N} =63,

NI =464 — Ni,

Nj =472 = Niy

NI =488 — Nf p =549 — Pmb, ..,
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=396 — Rujj, ...

= 468 — Teds, ...

=495 — Cs22 ...

=522 — Ce, ...

=531 — Priy, ...,
Ni =480 — Nj,; = 540 — Ndg, ...

= 558 — Smd3, ...

Nf = 504 — N{,; =567 — Eugs, ...

316
BT35 )

325
- Krig”,
334
., Rb57,
343
.y ST5E7,

Ni =312 — Ni, =351 = Yy, ..,

352
YBQ )
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W ATy,
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Nb41 ’
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The mechanism responsible for thls order defines the family structures corresponding to
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Gdgi® — N =64, Nj =512 = Njy =576 — Gdgj, ..., Gdgy',
THY — N/ =65, N =520 — NL, =585 — TbE, .., TH,
Dygs® — N/ =66, N; =528 — Ny, =594 — Dy, ..., Dygq”,
Hol# — N/ =67, N =536 N, =603 — Holl, ..., Hol",
Eri3 5 NI =68, NI — 544 — Nflull =612 — Erds, ..., Ergs?,
Tugy — Ni' =69, Ny =552 = Ny = 621 — Tugy, .., Tugg”,
YOO — NI =70, NL =560 — N, =630 — Y0, ..., YS!,
Lut — N} =71, NI =568 — Nb, =639 — Lull, ..., LuSl.
Such a structural sequence takes place even with atomic unification

Hf144 — le =172, Nf{z =576 — N;ull 648 — Hfma . Hf%lga

Tuyy® — N/ =73, N} =584 — Nj,; =657 = Tulj, ..., Tus’,
WS 5 N/ =74, N} =592 = Nl = 666 — W, .., W8T
Rey?® — N/ =75, N} =600 — N}, =675 — Rel, ..., Reli’,
Osie’ — N/ =76, Nj =608 = Nj,; =684 — Ostp,...,0s%,
Ir¥* — N} =77, NL =616 — Nj,, =693 — Iril .. IS,
P’ — N/ =78, Nl =624 — N}, =702 Pt3, .., Pti,
Auzg® = N =79, Nj =632 — Nj =711 — Augg, ..., Augy’,
Hgl® — NI = 80, Nf = 640 — Nfull =720 — HgS, ..., Hgso',
TI - N/ =81, NI =648 — N}, =720 — TIE!, .., T,
PYS* — N/ =82, NL =656 — NI, =738 — Pb2, ..., Pb,
Bilf® — N/ =83, NI =664 — N/, =747 — Bi, ..., Bil¥,
Pol$® — N/ =84, N =672 NI, =756 — Pof, ..., Pol3",
Atgy’ — N =85, N, =680 = Ny, = 765 — A5, ..., AL,
Rngg® — Nj' =86, N =688 — Ny, = 774 — Rngg, ..., Rnig’,
Prif* — N =87, N! =696 — N, =783 — Fril, . Fri,
Ragy® — N} =88, NJ =704 = Nj,; =792 = Rag, ..., Rag’,
Ackl® — NI =89, NI =712 = NI, =801 = Ac3, ..., A2,

For completeness, it is necessary to also present the quantities of isotopes of the heaviest
atomic roots

Thy® — N/ =90, NI =720 — Nf u =810 = Thg, ..., Thig',

Pags?* — N/ =91, Nf =728 — Nfu” =819 — Payy, ..., Pa5’,
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Ugs* = N/ =92, N} =736 — N, =828 = Ug3, ... Us3’,
Npgy® — N =93, N} =744 — N}, =837 — Npj, ..., Npgs',
Pug® — N/ =94, NI =752 — N{,, =846 — Puyy, ..., Pugy’,
Amgl® — N/ =95, N} =760 — Ny, =855 — Amg2, ..., Amg’,
Cmgy’ — N/ =96, N} =768 = Nj,, =864 — Cmig, ..., Cmgg
Bkg' — N/ =97, NJ, =776 — N{,, =873 — Bk, ..., Bk,
Cfos® — N/ =98, N} =784 — Nf,, =882 — Cfg,....,C 5,
Esg® — N/ =99, N} =792 — Nf,, =891 — Esy, ..., Esgy’,

Fmigy — N/ =100, Nj =800 — Nj, =900 — Fmyg, ..., Fmig,
Mdij; — N/ =101, N} =808 — N{f,; =909 — Mdygy, ..., Mdyy,
Nofpy = N/ =102, N} =816 — Nj,; =918 = Nojgs, ..., Nolgs,
Lriys — N/ =103, Nj =824 — Nj,,; =927 — Lri3, ..., Lrigs.
It is seen that the sequence of total numbers of isotopes

9, 18, 27, .., 927, .. (95)

constitutes an arithmetic progression in a system of root atoms that corresponds to a kind of
quantized sequence of atomic numbers

1, 2, 3,.., 103, .. (96)

Y

Of course, the sum of the first 103 terms does not exclude, in the case of the progression
(95), the availability in nature of 48204 isotope forms of 103 types of atoms. However, of them,
only 3000 atomic forms are of the set of the discovered isotope structures [26,27].

7. Atoms in external fields

There exists a range of the structural connections in which appears a part of a unified family
structure of atoms. A clear example is the uncovering by Stark [5] of the splitting of the spectral
lines of hydrogen and helium in an electric field.

To solve the question of why an electric field splits each spectral line of atomic system
into a range of other lines, between which there exists a regular sequence, one must refer to the
quanta of this field, namely, the photons of an electric nature, because they act on its structure.
However, unlike the earlier known features of gauge bosons, the influence of their field on an
atom is carried out, in Stark’s experience, as an indication in favor of a hard connection between
an atomic system and a photon medium.

At the same time, the interratio of these two forms of objects corresponds in the field of
emission to the coexistence of photobirths of both the neutrino and the neutron pairs. Therefore,
from its point of view, it should be expected that each photosplitting of

/YR_)VER—'—DER) 7L _)V€L+DEL (97)
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says about the dynamical origination in another place of the same electric field of a kind of
photosplitting of
YR = np+nk, ¥, —ng +nj. (98)

These transitions, together with summed baryon and lepton number conservation, transform
the photon field into an atomic field. Its quanta Fn! and Fn!, namely, the Al-Fargoniy hydrogen
and antihydrogen have important consequences for the unification of atoms.

The set of transitions

Fny+ X377 — X377+, (99)
Fni + X7 = X7 (100)

originating in an atomic field constitutes an isotopic family of the investigated atom that was
identified by Stark as a splitting of its spectral lines.

Insofar as the completeness of the observed picture is concerned, it can appear in the power
dependence of devices used for observation. However, the density of the lines, as established in
Stark’s experience [5], undergoes a structural change at the replacement of hydrogen by helium.
This fact explains why the interactions (92), (99), and (100) confirm the existence of a unified
spectral structure of atoms.

The splitting of the spectral lines of atomic system is also observed in an external magnetic
field. But, as was discovered by Zeeman [6] for the first time, this splitting is not a usual
intraatomic transition.

At first sight, a magnetic field acts on atoms through the same mechanism that is responsible
for the influence of an electric field on their structure. This, however, would take place only in
the case of the fundamental symmetry between electricity and magnetism being wholly absent.
Therefore, without violate of the structural regularities of electromagnetic matter fields, we
accept that each particle of electric mass and charge says in favor [28] of a kind of monoparticle
with magnetic mass and charge. In this situation, any monophoton may serve as one of the
quanta of a magnetic field.

A unity of symmetry laws of elementary monoparticles splits one monophoton state into
a mononeutrino pair. Another monophoton state of the same magnetic field is split into a
mononeutron pair. Thus, the monophoton field is transformed into a monoatomic field so that
its monoquanta Fn} and Fnl, namely, the Al-Fargoniy monohydrogen and antimonohydrogen
relate one pair of mononeutrinos to another pair of mononeutrons as a consequence of a grand
synthesis of mononuclei.

If an atom now interacts with a magnetic field, it can be converted at first into a monoatom
and, next, the latter at the new level encounters quanta of this field.

In these circumstances, the set of collisions carrying out in a monoatomic field constitutes
a monoisotopic family that was identified by Zeeman as a splitting of the spectral lines of an
atom in a magnetic field.

From these remarks, it is clear that the difference in lifetimes of isotopes comes forward in
both experiences as a criterion for completeness of a spectral picture.

8. Orbital mass, charge, and completeness of the quantum nature of atoms

Turning again to Eq. (7), we remark that the atomic system requires one to follow the logic,
at the quantum mechanical level, of each component of this naturally united force from the
point of view of the interacting objects of an intraatomic behavior. It chooses herewith the
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sizes of Newton and Coulomb forces between the nucleus and its satellite so that in a latent
united form, their explicit values will be equal to

MMy 1 eqe
FNsl — GN B) y chl - 4— 5 - (101)
ls Teo Tis
Here [ =€, e, p, T Or Ve, Ve, Uy, Vr, ..., Whereas s denotes the atomic nucleus.

If we use the Planck mass and charge

e \ /2
mpl:<G—N> . e = (dmeohc)'?, (102)

with which Eqgs. (101) are reduced to

he mgmy e esey
g =55 Fou= 55 (103)
pl ls pl s
then, for Fo, > Fi_,, when
F
ol — —Fzsl (104)
sl
is the relation among the parameters
1 m2l €s€]
& =—2L (105)

m 2
msmy €y,

in latent classical dynamics, one can relate, on the disclosed quantum basis, the intraatomic

forces ; ) . ,
c [mg c (e}
Iy = —5 ( l) , Foy == (—l) (106)
mpl Tis epl s
and the relation ) )
o <mpl> <ﬁ> (107)
mg pl
to the orbital mass and charge
my = (bymemi) 2, e = (biesen)'/?. (108)

The availability of the dimensionless multipliers b3\ and %} in them implies the existence in a
system of any m?; and e, at the quantum mechanical level. They define the speed v, radius 7,
full orbital energy FEjs, and thus directly the period Tj, of the revolution of a particle [ around
the nucleus s in the mass-charge structure [25] dependence of the united gauge invariance [3]
of an intraatomic unified force.

Therefore, if the interaction between [ and s is carried out in atoms as a consequence of
Newton forces, the legality of conservation of an angular momentum for atomic orbits quantized
by leptonic flavors follows from the fact that

bf;lmml UZJXTZJZ = kgh, (109)

where b5 characterizes the orbital mass responsible for the construction of an atom in the
presence of a force of gravity of the Newton, and kY describes the quantized sequence of its

orbits of radii rj{ and with speeds v of their particles.
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To investigate further, one must follow the logic of Kepler’s third law, because it expresses

in whole the idea about that Na N
(Tls> Tls _ GNmS

_ (110)
e T An
Unification of Eq. (110) with the relation
N\2 th
(TZSAN? — sl (111)
Ty 2mby,my
implied from Eq. (109) and
2mr
TN ==& 112
ls Ul];/' ( )
suggests a connection
e _ g, Ve (113)
TN — N onkNh
and consequently, the insertion of Eq. (113) in
N N
Tls Uls
= 5 114
Y 2 (114
using Eqs. (102), (108), and (109) allows one to conclude that
2
1 [m?
N sl
Uy = c, 115
: kel (mpl> (H5)
my\>
N N\2 pl
= (k . 116
= (22) e (116)

Insofar as the full orbital energy is concerned, it consists of kinetic and potential parts
corresponding in nature to the most diverse properties of the same particle. But unlike the
classical presentations about orbital motions, the discussed theory of the atomic structure
relates the Newton energy EYY to the mass m¢ and radius 7Y, confirming that

2
1 (m¢\" hc
B =— () . 117
" 2 (mpl> N (117)
In this definition, an important circumstance is the united connection

1 bt memy

EN = 5z)nlmm(v;j)? — GNifrlN (118)
in which

() ?rlN = Gyms. (119)

There exists, however, the possibility that in the presence of a Coulomb force between [ and
s, the quantized sequence kS of atomic orbits of radii r{ and with speeds v of their particles
is responsible for the conservation of an angular momentum

bl mpuSre = kSh (120)
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including the dimensionless size b of an orbital mass arising from the Coulomb construction.
Thus, on a quantum mechanical basis, this formulation predicts another disclosed equation

my(vS)? 1 blese
bl L~ g = 0. 121
me - p¢ drey (r)? (121)

Uniting Eq. (121) with Eq. (120) having in mind Eqgs. (102) and (108), one can find that

c_ L (e i
v =g\ ) 6 (122)

e 2 h
rS = (k9)? (—) (123)

sl :
e ) b3l myc

Simultaneously, as is easy to see, the Coulomb orbital energy is equal to

2
1 (e h
B = —= <3> - (124)
2\en) T

as a consequence of unification of Egs. (102), (108), and (121) with

1 1 belege
EC _ _bsl C\2 “chts+i 125
ls 2 mcml(vls) 47'('60 rl%‘ ( )

that unites its kinetic and potential components.

However, to build the functions v, 1, 115, and Ej,, one must establish a true picture of the
structural sizes bS!, b%t, and kg by the intraatomic symmetry laws studying, on its basis, an
interratio of each pair of the corresponding types of atomic systems.

9. Atoms with nuclei consisting of neutrons or antiprotons

Between the atomic systems Fn® (FnY) and XZ (XZ), there exist connections due to
which, in the Newton case, for a single neutron (antineutron) and antiproton (proton), from
Egs. (115), (116), and (119), we are led to the following interrelationship between the orbital
masses of the two types of atoms with antineutrino (neutrino) and lepton (antilepton) orbits:

o 2 o\ 2
<m> my_ (m_> Mo (126)
My ) bmimg, Myt ) bhwmmy
Here my,, (mg;) implies the orbital mass of atomic system in which antiprotons (neutrons) are
absent from the nucleus, and 7% (b! ) denotes the dimensionless size of this mass.

To establish their explicit form, we must formulate and prove the first theorem of atomic
unification.

Theorem 1. If the two functions with some individual variables correspond in a system to
each of its flavor and baryon symmetry laws, they are in it the solutions of the same united
equation in these two forms of unknowns.

Proof of the theorem 1. At first sight, Eq. (126) does not, by itself, define the structure
of the orbital masses of atoms of both types. Nevertheless, the functions (m, /my)? and
(m/my)? are, according to the theorem 1, connected with some individual variables. Such
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variables include, for example, the structural sizes, for which the flavor symmetry of Eq. (126)
establishes an equality following from its baryon symmetry. We can, therefore, conclude that

0 2
Mg\ My Tl [T (127)
T ony; ) mn ~ )
mpl bmnmljl m,;l mn
me,\ >
pl my bpl My [My,
— | == , b, = . (128)
My bp;nnml my my

In their presence, the baryon symmetry of Eq. (126) states that
MMy = My My, (129)

in which appears the validity of the theorem 1.
Inserting Eqs. (127) and (128) in Eq. (115) at s = p (n) and [ =1 (1), taking into account
that v}, # v}, we are led to the fact that

vim

1 my 1 m,

nyy #

T.N T.N 3pl
knDl bmnmy, k?pl brnnmy

(130)

For further substantiation of its legality, we formulate and prove here the second theorem of
atomic unification.

Theorem 2. If the two equalities with some own variables correspond in a system to each of
its flavor and baryon symmetry laws, they are in it the solutions of the same united inequality
in these two forms of unknowns.

Proof of the theorem 2. From the point of view of each atomic system of ny; and pl, the
inequality (130) must have both a flavor and a baryon symmetry. For their conservation,
(1/k}y,) and (1/k[}) should, on the basis of the theorem 2, be chosen so that the baryon
symmetry constitutes, in the case of the unidenticality (130), an inequality implied from its
flavor symmetry. Such connections describe a situation in which the two equalities become
solutions of the same inequality, analogous to the fact that the equality (110) expressing the
idea of Kepler’s third law [29-32] holds for all inequalities between the planets of a solar system.
This comes forward in atoms n; and pl as a criterion for an orbit quantized sequence

ival::nnf, kN Z’l’ (131)
]

Therefore, uniting Eqs. (131) with the condition (130), one can again find that
MyMy, 7 Mpmy, (132)

which confirms the validity of the theorem 2.
Equations (127) and the first of Egs. (131) together with Eqs.(115)-(117) at s =n (I = 1))
allow us to establish the following four intraatomic Newton connections:

o, =1 [T (133)
Mpy | My,

2
n h
() (131

mpy, ) myc
1my, [m,\3/?
N _ v P N
Ef/ln - _§mp; <mn> Eﬂlu (135)
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E} = my,c. (136)

Comparing Egs. (128) and the second of Eqs. (131) with Eqgs. (115)-(117) having in view
an atom s = p (I = 1), one can also make a conclusion that

N my mp

v, = —,/—¢, 137
lp my \| M, ( )
2

N my h
= (-2 138
"y (ml> MpC’ (138)
EN = _lm fma Y EN (139)

P 2my \ my, Lo

EYN = mc® (140)

Another possibility is that the insertion of Egs. (127) and (128) in a relation (107) at s = p
(n) and [ = [ () transforms the inequality ¢ # c?! into

nu; l
(2 5 () 5
Epl my Epl my,

where e, (e9;) characterizes the orbital charge of an atom with a nucleus consisting of neutrons
(antiprotons) including its dimensionless size.

To elucidate upon these ideas, it is desirable to relate, based on the theorem 2, the functions
(€55,/ep)? and (€9 /ep)? to individual variables

e° 2 2
_nin Mn P — Mn  Cpi 149
nul ) ch = np ( )
€pl b bmnmyl eneul
o\ 2 2
epl _ mp l mp epl 143
o — Jpl > Yeh T Gpl : ( )
Epl Uinnmy binmy €p€l

These variables together with Eqs. (127) and (128) predict two explicit values of a relation
(107) in the nucleus type dependence

C:Lnyl = —, Cf?”ll = —. (144)
my, my,
Their inequality leads us once more to
m? £ m?, (145)

confirming that the equality (122) expresses, in the case of a Coulomb force between [ and s,
the idea of an inequality v; 7& vlp related to the unidenticality

1 m, L my

7&

.c nVl :
knul b bp nml

(146)

At the same time, the difference in speeds vy, and v, is general and does not depend
on whether the intraatomic forces are Newton or Coulomb in nature. Therefore, without
contradicting flavor and baryon symmetry laws, the functions such as (1/k,z) and (1/k,)
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replace the functional connections (130) and (146) with the same condition (132) arising from

the unidenticality (146) in cases when

my my
kr(zjz? = ) kC; =
Lom Pm
D n
It is not excluded, however, that
cC _ nvyp N C _ ply N
knDl = Cg knDl7 kpl - CZ kpl?
2 2
ny; mljl l ml
ot =—"= &= .
myMy, MMy,

Uniting Eqgs. (142) and the first of Eqs. (144), (147), and

17 v np [ [ 1.pl
Ue = Co'Us U = €00,
with Eqgs. (122)-(124) at s = n (I =
connections:
m m,m
vgn = — |—25=,
My, me

2
c _ (My h
Tf/ln - )
my, mpc

2
1 /m m,m

Egn:_é - anES’
My, mpl

c 2
E. =myc".

Accepting in Eqs. (122)-(124) an atom with s = p (I = [) using Egs.

of Egs. (144), (147), and (150), we are led to the equalities

vC — My [MpMy
p —

¢,

2
ml mpl

2

c [ h

Ty = ,
my, ) mpc

m.-\2 [m.m
EC = L (T B
lp 2 Tpo
my my,

c _ 2
Ep = mpc”.

(147)

(148)

(149)

(150)

), we find the following four intraatomic Coulomb

(151)

(152)

(153)

(154)
(143) and the second

(155)

(156)

(157)

(158)

A comparison of Egs. (151) and (155) with Eqs. (133) and (137) shows that

¢ _ npy, N C _ pl, N
vﬂln_cv UDm? 'Ulp_czvl;ﬂ

2 2
7 my, cpl B (mp>
v - ’ v .
My, my

(159)

(160)

If we, for definiteness, consider the structural functions (134), (138), (152), and (156), it is

easy to observe the differences

¢ _ ny N C _ pl. N
Tﬂln =G, TDm? Tlp - Cf,rlzﬂ
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" 4
= (m”’) , &= <ﬂ> : (162)

My, my,
which show that Eqgs. (151), (152), (155) and (156) become defined owing to a relation (107)
expressing the ideas of the Planck mass and charge. Therefore, to reveal the connections (115)
and (116) and to use their contributions in a quantitative analysis of atomic systems, one
must elucidate the nature of a Planck particle that is responsible for the harmony between the

Coulomb and Newton components of each structural part of an intraatomic united force.
Thus, we can expect from the nature of an atom itself that v, r¥, and EY must be

compatible with v<, r$, and E and that, consequently, v, i, and Ej, are equal to the
following;:
us = vy + U, (163)
s =T T (164)
E,=EN + Ef. (165)
Here, however, we will use the contributions
us =S, s =15, Es=Ef. (166)
This approach does not simultaneously exclude the following relations:
mlzszmeYVa ms:msE+m?/7 (167)
e=ef +e, es=¢e"+el. (168)

At the choice of the number N,, of neutrons and the number NN, of antineutrinos, Egs.
(151)-(153) generalize Eqgs. (166) to the case of all types of atoms with nuclei that do not
contain antiprotons. This gives the right to define, on their basis, the functions vy, 5,0, Ton,
and Ey,, in a general form as follows:

my, { N, N,N,m,m,,
Uy = —c, (169)
: vy (NV> mz2?l
My, \ 2 (Nyl >2 B
vn — s 170
"7 <mn ) N,/ Npymyc (170)

Ty = 2F (mw)?’ (Nw)?’ my _h (171)
e \m,y, N, N, Nymymy, Nympc’
2 2
1 (m N N3N3m,m,,
E,, = —= n n LEN, (172)
l 2 (mvz> (NVL> m;2;l

E, = m,c. (173)

In the presence of a number N, of antiprotons and a number N; of leptons, the compound
structure of Eqgs. (155)-(157) expresses the ideas of all atoms with nuclei without neutrons.
These ideas transform vy, 77,, 1}, and Ej, from Egs. (166) into

_my (Np) N,N,m,m,,

Up = - C
2 Y
N my,

- (174)
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2 2
my N, h
1
"y (mp> (Np> N,myc’ (175)

3 3 2
2 N, n

Ty = T i Ml : (176)

c \my N, N,N,m,m, N,m,c

1 /my\2 (NN | N3N3m,m

) _p) (_p) Zpn PP 177
v==3(2) (% Tt ()
E, = m,c*. (178)

For a quantitative analysis of atomic systems, it is desirable to use the uranium family, the
root of which may be symbolically presented as

Frg, + Ug; — Uy, (179)

where F'nds is considered as an Al-Fargoniy atom of the uranium family. Its orbital structure
has the form

92 L R L R L R L R _ _
Fnfs — 0L, OF 0L, OF 0L, OF, OL, OF - N2=12 NJ =34,

Ng =56, N =7,8— N, =13,13, N, =12,12, N, =11,11, N, = 10,10.

The antineutrino orbits of even orders Ny = 2,4,6,8 contain right-handed particles. How-
ever, the question of restrictions on their masses remains open.

Therefore, at a given stage, we will start from the fact that Eqgs. (20), (40),(41), (43), and
(44) may be considered as the masses of left-handed fermions. In this case, Eq. (169) for the
speeds of antineutrinos in orbits of an odd (Ngl =1,3,5,7) order leads to

Vpn < 9.7198227 - 10* m/s,
VUpon < 6.1115698 m /s,
Vpn < 9.8046575 - 107° m/s,
Vg < 1.0074016 - 1075 m/s.
In a similarly, one can get from (170) their radii
Toom < 1.0886828 - 10™*° m,
Toon < 2.7536738 - 1077 m),
Ton < 1.0699246 - 107" m,
oo < 1.0134743 - 1072 m.
At these values, the periods (171) have the restrictions
Ty < 7.0375728 - 1077 s,
Tyon < 2.8309981 - 10737 s,
Tpn < 6.8564710 - 107 s,
Ty, < 6.3210611-107'7 s.
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One can also estimate the absolute energies (172) that
Ey.n < 6.4208393 - 10%° eV,

Eyon < 2.5385204 - 10" eV,
E;,n < 6.5334108 - 10* eV,
Ey, . < 6.8973205-107% eV,

Taking into account the availability in Uz of an orbital sequence
U£ - 0, OF. OF, OF OF OF OF OF 5N°=12 N’ =34
N°=56, N°=7.8— N, =13,13, N,=12,12, N,=1111, N, = 10,10,
for the speeds (174), in the case of left-handed leptons, we find
Vep = 4.3408534 - 1072 m /s,
Vep = 2.9858953 - 107° m/s,
V,p = 1.5753578 - 10" m/s,
v, = 1.0303643 - 107° m/s.

Given the masses (14), (38), (39), (43), and (44), it is not difficult to get from Eq. (175) the
following radii of lepton orbits of an odd (N7 =1,3,5,7) order:

Tep = 5.4509174 - 107%° m,
Tep = 1.1520482 - 107%° m,
Ty = 4.1386757 - 107%* m,

Trp = 9.6747152 - 107 m.
It is also relevant to replace Eq. (176) by the exact periods

T., = 7.8899517 - 10~*! s,
T., = 2.4242419 - 102! s,
T,, = 1.6506768 - 107" s,
T,, = 7.8524520- 107" s.

In the same way, one can see that the absolute energies (177) are equal to
E., = 1.2788721-10° eV,

E., = 60.5098452 eV,
E,, = 1.6843615-107° eV,
E,, =17.2054072-107°% eV.

These results clearly show that each of our formulas contains all of connections necessary
for the steadiness and completeness of an atom. Some of them state that a change in the
radius of any of the structural particles within an atom originates of the orbit type dependence.

43



This does not imply of course that the lifetimes of particles in orbits of nuclei must remain
unchangeable. Thereby, a role of gravity appears in atomic construction.

10. Bosons and antineutrinos in atoms with nuclei of a spinless structure

If we choose an atom pnly, with a nucleus pn with an equal quantity of neutrons and
antiprotons, at which around each lepton [ revolves in orbit of the leptonic string (7 of its own
antineutrino 7, then for the case s = Ipn and | = 7, when Eq. (119) comes forward as the
equality

(vglpn)er%pn = Gymy, (180)
we establish, on the basis of Egs. (115) and (116), another highly characteristic connection
between the variables of atomic pnly; system and its orbital lepton [7; atom:

o 2 o 2
mlDlpn Mpn _ mpnlDl my (181)
My blul pn My bpanl

where one must keep in mind the united masses

Mg, = My + My, Mpp = My + My, (182)

Lo pn nly, : : : : o o
and bjiP" (b07P) denotes the dimensionless size of an orbital mass mg, ,, (m3,;;) of an atom
in which the lepton [ (boson pn) is the nucleus.
N o lopn. 343 :
The additional index pn in vl,l tpn> Toipns Migpns and b distinguishes them from the corre-
sponding sizes in atoms with nuclei with excess neutrons or antiprotons.

In conformity with the theorem 1, we conclude, from Eq. (181), that

P 2
mlDlpn o mpn blﬂlpn o mpl mpn (183)
117 ’ - )
Ml o opmery, m my, \| ™My
o 2
mpnlDl my bpnlf/l _ Mpl my 4
nlul mn . (].8 )
My bp Mg, \| Mpn

Their unification with Eq. (181) convinces us here that
MMy, = MMy, (185)

for both a flavor and a baryon symmetry.
If we relate Eqgs. (183) and (184) to Eq. (115) at s = pn (Ipn) and | = Iy, (), then the

unidenticality of speeds v, 7 v, Will have the functional structure
1 Mpn my

blul pn # N bpnl 1z

pnlul

(186)

klulpn

N . . .
The difference in sizes with speeds vyllpn and vy, is a consequence of an orbit quantized

sequence. Such a symmetry corresponds in inequalities (186), namely, atoms [7;, and pnly; to
one of highly important implications of the theorem 2 that in them

A L (187)
loyppn — ) pnlo; — :
! mg, ! myy,
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Therefore, it is not surprising that the structural picture of both types of connections (186)
and (187) predicts the flavor symmetrical inequality

MMy F UM, (188)

for the conservation of the lepton and baryon numbers.
Thus, jointly with Eqgs. (183) and the first of Eqs. (187), the equalities (115)-(117) define,
at s = Ipn (I = 1), the following intrastring Newton connections:

N My, |Mpn
N 189
Uullpn My m ¢, ( )
2
h
e , (190)
vp My, ) MpnC
1 1Z m 3/2
EY, = —-n (mp ) B (191)
2mpl my

Using Eqgs. (115)-(117) for s = pn (I = ;) accepting Egs. (184) and the second of Egs.
(187), we are led to the implications about that

N o mlf/l my

A 192
Yizypn mp \| M G, ( )
2
N Mpn h
Vo= - 193
Tlulpn (mlul ) mlc’ ( )
1 myy m 3/2
EY =72 ( l ) EY, (194)
2 My \ Mpp,
Ef = myy,c*. (195)

Another important consequence of Egs. (183) and (184) is that at s = pn (Ipn) and | = Iy,
(), a relation (107) replaces the inequality 7™ # cﬂf”’l for

Epl mpn Epl my

iI'l which an orbital charge ef, . (€7,,;) of atomic system (7, (pnly;) includes the dimensionless
size.

Here it is relevant to note that the flavor symmetry under condition (196) is fully compatible
with ideas of baryon symmetry. Such a principle requires one to use the theorem 2 and to define
(€Fppn/€pt)? and (€9, /€p)? in a general form

o 2 2
Clopn \ my plapn _ my €pl (197)
lulpn ch T Jlypn ’
epl b bmn myl eleﬂl
e’ 2 e?
pnlo; Mpn bpnlf/l o Mpn pl 198
nlul ch T ypnlp : ( )
Epl bp mn My, CpnCiy,
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Together with these expressions, Eqs. (183) and (184) constitute two united connections
from Eq. (107) in the nucleus type dependence

ClDlpn — my 7 CpnlDl —

Mpn
m m *
Mpn my

(199)

Such connections confirm that nature does not exclude both a flavor and a baryon symmetry

of that inequality that follows from a relation (107) for the corresponding two types of atoms.

In these circumstances, the functional connection (196) becomes the flavor symmetrical
inequality

ml 7é mpn7 (200)

and the unidenticality vS,,, # v5,, of speeds (122) in the Coulomb construction of atomic
systems [, and pnly; behaves as

1 my 1 Mpn

4% n # nlp
lp mgy, pnlul bp 'm

However, despite this, (1/ki,pn) and (1/kpuz,) lead us from inequalities (186) and (201) to
the same unidenticality (188) implied from inequality (201) only in the case when

(201)

klulpn

my, myy,

klﬁlpn = mpn7 kpnlul = m . (202)
But here we must recognize that
ll/ n nly,
lelpn = v kllqpn? kpnlul = CP lkpnluﬂ (203>
_ m2 _ m2
CZ/lpn _ 7 7 anll/l _ ly ) (204>
MpnMy MpnMMy
By following the structure of Eqgs. (197) including the first of Egs. (199), (202), and
blﬂlpn — lulpnblulpn’ bpnlf/l — pnlulbpnlul’ (205)

one can find from Eqs. (122)-(124) that at s = Ipn (I = 1), the intrastring Coulomb connections
in orbits of an atom pnly, have the forms

C my MpnMy

¢ 206
vuzlpn My, m}zﬂ Gy ( )
N2 p
Tg;lpn = (myl) ) (207)
my /) MppC
po L (m\" g (208)
vilpn 2 My, mIQ)l 1>
EF = myc? (209)

The solution (198) together with the second of Egs. (199), (202), and (205), with the use of
Eqgs. (122)-(124) for an atom s = pn (I = 1), allows one to derive four more equations:

o My Mgy
Uigom = c (210)
ipn 7 &
g\ m
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m > h
Tﬁlpn=< l”’) — (211)

Mpn ) MyC

1 /m 2 My 1
oA s pn L e 212
b 2 (mlul> m;2;l - ( )
ES, = mypnc®. (213)

The intrastring structural functions (206) and (210) do not coincide with Egs. (189) and
(192), and consequently, among them there are the relations

8 = cif“’mva = PN (214)

C
vilpn vylpn» Ulﬂlpn v lopn>

2 2
Ci}f/lpn — (ml> ’ CanDl — (%) . (215)

mg, miy,

If one compares Eqgs. (190), (193), (207), and (211), then one can see that

C _ lpypn, N C __ _pnly; N
TDllpn =G Tﬂllprw rlﬂlpn = G, rlfqpn’ (216)
my, \* i\
loyjpn __ % nlo; __ ly
clmwn — (—) R 7 (217)
my Mpn

In the establishment of (206), (207), (210), and (211), we have used a relation (107), because
in it appear the dynamical aspects of a Planck particle responsible for the harmony between
the Coulomb and Newton parts of any structural component of the intraatomic unified force.
Insofar as its role allowing us to reveal the connections (115), (116), and to include in the
discussion their contributions is concerned, it calls for special presentation.

However, the fact that the very existence of atomic system does not exclude the harmony of
forces of a different nature, testifies about a role of gravity in its construction. The functions
(115)-(117) must therefore be comparable with Eqs. (122)-(124) at the unification of forces in
a unified whole. But here we can use, for example, the contributions (166), recognizing that
any of Eqgs. (163)-(165) could refine the coordinates of intraatomic particles.

The number of both antineutrinos and leptons in [ is not different from unity. Such an
equality, however, takes place regardless of the boson structure of atomic system pnly;, namely,
of that in it

Npn = N,, N =N, (218)

Thus, at N, > 1, Egs. (206)-(208) lead us from Egs. (166) to the following:

my MpnMYy

’Uljllpn == m—ljl m?)l C, (219)
mgy, 2 h
Tilpn = , 220
Tl < my > MpnC (220)
2 SN\ | mE R

TDllpn = _7T (m l> i—a (221)

c \my Mpp 11 MpnC

1/ m 2 My, 1M

Epipn = —= | — UMY ) 222
1p 9 <myl> mIQ)l () ( )

47



E, = myc?, My, = Np(my, +my,). (223)

Taking into account that in the presence of Eqgs. (218), Egs. (210)-(212) generalize Eqgs.
(166) for all types of atomic systems with spinless nuclei, we get

m Mpn MY
pn pn
Umpn = 37 5 G (224)
lljlmlljl mpl
2
Nlp miy h
1 Y
Tlopn = s (225)
Mpn, myc
3 2
21 ( Nig,myp m h
. ] pl
CZjlz?;pn - 5 (226)
c Mpn, Mpn My MYC
2
1 m Mpp M.
pn pnllt]
Elf/lpn =75 2 Epna (227)
2 Nlplmlpl mpl
Epn = mp,c®. (228)
To show their structural features, one can use the uranium root Ujs* as an example:
184 L R L R L R L R o _
U92 — 051767 051767 OeDev OeDev O;u?w O“D#, 07-1777 OTD-,— — NeDE - 17 27

NG, =3,4, NS, =56, N2, =78 Ny, =13,13, N, = 12,12,
Ny, =11,11, N, = 10,10,

It was mentioned earlier that Eqs. (20), (40), (41), (43), and (44) represent the masses of
left-handed fermions. This allows one to choose only those boson orbits in which there are no

right-handed particles. For such a connection we must at first establish an intrastring picture
of right-handed antineutrinos.

Their speeds are predicted in Eq. (219) as
Vpepn < 41108353 - 1077 m/s,
Vppepn < 1.4912703 - 107° m//s,
Vgpppn. < 6.5203866 - 107° m /s,
Vporpn < 4.2007081 - 107 m/s.
The radii (220) lie within the limits
Toeepn < 2.2845487 - 1073 m,
Toepn < 2.7340753 - 107 m,
Toupn < 2.9570621 - 107>* m,
Torpn < 1.1982383 - 1072 m.
To any type of antineutrino corresponds in Eq. (221) a kind of period
Tyoepn < 2.4690803 - 107%* s,

Tyeepn < 1.1519508 - 1072 5,
Ty, ppn < 2.8494889 - 1071 s,
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Tyrpn < 1.7922582- 1071 5.

The absolute sizes of energies (222) give the estimates
Epepn < 49738413 - 1077 eV,
Epepn < 2.5976213 - 107 eV,
By pn < 14281760 - 107° eV,

By rpn < 1.2154597 - 107° eV.

Having Eqs. (167), (182), and (224) and by following the above orbital structure of the
uranium root Ugs?, for the speeds of left-handed leptonic strings (7, we find

Vepepn = 7-5299171-107° m//s,
Vepopn = 2-0555165 - 1077 m /s,
Uy = 1.5569310 - 107° m/s,
Vrppn = 4.1404189 - 1077 m/s.
Based on Eq. (225), one can also estimate the radii:
Teppn = 3.6255062 - 1072 m,
Tepepn = 4.8652716 - 107 m,
P pipn = 8.4802819 - 10720 m,
Tropn = 1.1991140 - 107'% m.
Under such circumstances, the periods (226) are reduced to the numerical data
Teopn = 3.0252295 - 1071 s,
Topopn = 1.4871883 - 1071 5,
Ty = 34223212107 s,
Trppn = 1.8196843 - 107 s.
The absolute values of energies (227) become equal to
Eppn = 8.8858837 - 10* eV,
E.ppn = 1.6685178 eV,
B = 1.3314219 - 107° eV,
Erppn = 2.2960163 - 107° eV.

One feature of these results is that

Vg, lpn < Ugypns  Tolpn < Tizpns (229)

TDllpn < Eﬂlpnu EDllpn < ElDlpn (23())

are compatible with that between the objects in a solar system.
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11. Leptons revolving around a nucleus with an excess neutron or antiproton

For the orbital motion of leptonic strings (7, a nucleus pn with zero spin and isospin is not
the only intraatomic object with boson orbits. Such orbits can appear even in an atom with a
nucleus pnn or pnp, namely, a nucleus with excess neutrons or antiprotons. In the first case,
from our earlier analysis, we find a set of atoms pnnly,v;, around the nuclei of which move not
only leptonic strings (7, but also antineutrinos 7; from the leptonic families. The nucleus of an
atom pnplyl, for the second case, must have string as well as lepton orbits. In other words,
among its orbital particles one can find both bosons (7, and leptons [, each of which revolves
around it in its own orbit.

In both atoms, as we can expect from the discussion in Sec. X, the quantized orbit sequence
of [y, cannot change, so that there exists a connection between the atomic systems pnnly;v; and
pnplyl, and a relation (107) for pnny, and pnpl does not coincide, because of which Eq. (119)
holds regardless of the sizes of the variables. Therefore, to use these aspects in the construction
of intraatomic structural functions vy, ris, Tjs, and s, for s = pnp (pnn) and | = [ (), one
must refer to the substitutions

Nomy, = Myppp,  Npmy — My, (231)

because they can generalize the earlier equations (126)-(178) to the case of the investigated
types of nuclei with a nonzero spin. For such a choice of objects, Egs. (151)-(153) define the
structure of Egs. (169)-(173) as follows:

Mpnn MpnpMpnn
vipnn — 3 232
Y 1P ND[ le mIQ)l c ( )
2
Np 7 h
Topnn = ( A l) ) (233)
Mpnn MpnpC
27T Np my 3 m2 h
Tsznn = <#> A i s (234)
(& Mpnn MpnpMpnn MpnpC
1 Mpnn ? MpnpMpnn
Eopnn = 2 \ N, my, m B (235)
Epnn = mpnn02, Mpnn = Mpn + (A = 2N, My, My = My, + (A — 2N,)my,. (236)

At the same time, the chosen replacements (231) replace Eqs. (174)-(178) for

Mpnp [ MpnpMlpnn
np — , 237
Urpnp Ny ng)l C (237)

2
o Mpnp MpnnC ’
3 2
2 N, m h
Epnp = _7r ML 2! ) (239>
Mpnp MpnpMpnn MppnC

1 /m 2 my,,m
B = - ﬂ) | Moy g 94
lpnp 9 (Nlml ng)l pnp> ( O)
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Epnp = MpppC>. (241)

Returning to the orbital structure of the Ugs® atom in Sec. I1I, we remark that jointly with

masses (20), (40), (41), (43), and (44), the solution (232) predicts the speeds of right-handed
antineutrinos:

Vg prn < 1.0564742 - 10° m /s,

Vpoprn < 7-0078241 - 107" m/s,

Vgppnn < 1.2023227 - 107° m/s,

Vpopmn < 1.1230487 - 107° m/s.
The radii (233) of their orbits have the restrictions

Toopnn < 2.3826388 - 10747 m,

Toopnn < 5.4151396 - 107? m,

Topnn < 1.8396445 - 107> m,

Topnn < 2.1085254 - 107%° m.
In these orbits, the periods (234) behave as

Tyopnn < 14170303 - 107 s,
Tyopnn < 4.8551911-107% s,
Ty, pnn < 9.6137473 - 1070 s,
Ty pnn < 1.1796688 - 107 .
The absolute energies from Eq. (235) one can reduce to
Eppnn < 7.5816144 - 10%% eV,
Eyopnn < 3.3358787 - 10 eV,
By pnn < 9.8194238 - 10" eV,
By pnn < 8.5672427 V.

A comparison of these values with estimates (169)-(172) for the F'ngs atom from the uranium
family convinces us once again of the existence of inequalities:

'foln < 'folpnna Tﬁln > TDlpnna (242>

TDln > TDlpnn7 EDln < EDlpnn- (243>
Such an implication can be made by investigating the orbital structure of uranium
Uy’ = O, O, O, OF, Oy, Of, 07, OF, Og.. O, Og,, Og,

Opy, Op, Ok OF — N?=1,2 N?=34 N;=506, N7=1,.8,
N, =9,10, N, =11,12, Ng, =13,14, Ng, =1516 — N, = 8,8,
N,=77 N,=6,6, N,=6,6, N =6,6,

Neﬂe = 5757 NIU,D# = 4747 NTD.,— = 474,
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which has both lepton and string orbits.

The function (237), together with Eqs. (14), (38), (39), (43), and (44), defines the speeds of
leptons in orbits of an odd (N =1,3,5,7) order

Vepnp = 1.4090116 - 10~ m/s,

Vepnp = 1.0224542 - 107" m /s,

Vypnp = 5.7690824 - 107" m/s,

Vrpnp = 3.4302491 - 107% m /5.
In a given case, from Eq. (238), we find the radii

Tepnp = 7-3134310 - 107" m,

Tepnp = 1.3888731 - 107" m,

Tpnp = 4.3625140 - 107%% m,

Trpnp = 1.2339540 - 107" m.
The periods (239) thus have the values

Topnp = 1.3045071 - 107! 5,

Tepnp = 8.5349025 - 1072 5,

Tpmp = 4.7512727- 10710 5,

Trpnp = 2.2602329 - 107 s.
According to (240), the absolute energies are equal to

Eepnp = 1.3479720 - 10° eV,

Eepnp = 7.0980572 - 10% eV,
Epmp = 2.2597751 - 1072 eV,
Erpnp = 7.9891959 - 107° eV,
These sizes and the estimates that follow from Eqs. (174)-(177) for the uranium isotope Ugs
from its family satisfy the conditions

'Ulp < 'Ulpnpa Tlp > Tlpnpa (244>

Tez) > lempa Elp < Elpnp- (245)

Similarly to ratios (242) and (243), they simply reflect the fact that each of the existing
types of nuclei constitutes a kind of atomic system.

12. Leptonic strings in atoms with nuclei with excess neutrons

According to the preceding analysis, the general picture of atomic systems essentially de-
pends on the isotopic structure of the nucleus.

To express this idea more clearly, one needs use the substitution

Mpn, —> Mpnn (246)
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in Egs. (180)-(227) for systems of the pnniy, and [, types as a unity of flavor and baryon
symmetry laws. This simply replaces Eqs. (219)-(222) with

my MpnnTTYy

Vpylpnn = My, m}%l c, (247)
2

my, h
vlpnn — 5 248
T ( my ) MpnnC (248)

2
Toyipnn = = (m"l)g - - (249)

vepn c \my MM Mprn €
1 /m 2 Mpnn T

Eotom = —= | — prn 0 250
llp 2 (ml/l> m?;l : ( )

The account of the chosen transformation (246) gives the opportunity for a transition from
Eqgs. (224)-(227) into

Mpnn MpnnMYy

vpnn — y 251
Uiop Nlﬂlmlﬂl mgl c ( )
2
. _ le/lmlf/l h (252)
vypnn M, mlcu
3

ooy = 2 (N My (253)

(ipnn c Mpnn MMy TYC

1 m 2 Mppn T

) pnn pon g 254
e 2 <NlVllel> m;%l P ( )

Therefore, if one starts from the orbital structure of the uranium isotope Ugs® and then
performs explicit evaluations, one can establish quantitative restrictions on the intrastring
functions (247)-(250) for antineutrinos of left-handed strings.

The speeds (247) come forward in them as

Vg, epmn < 4.6756670 - 1077 m/s,
Vppepnn < 1.6961719 - 107% m /s,
Vppprn < 74162924 - 107° m/s,
Vg, rpnn < 4.7778884 - 107° m/s.

To any type of speed corresponds in Eq. (248) a kind of radius
Toeepnn < 1.7659297 - 107! m,
Toeepnn < 2.1134086 - 1072 m,
Topppnn < 2.2857749 - 107! m,
Torpnn < 9.2622443 - 10 m.

The periods (249) are restricted by the sizes

Teepnn < 1.6780106 - 107" 5,
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Tyoeprn < T.8287687 - 10 % s,
Ty umn < 19365400 - 1071 s,
Ty rpnn < 1.2180359 - 107 s.
An analysis of the absolute energies (250) assumes that
By, cpnn < 5.6572506 - 1077 eV,
By, epnn < 5.9090728 - 107 eV,
By ypnn < 1.6244084 - 1072 eV,
Erpnn < 2.7649296 - 1072 V.

As their comparison with the estimates implied from Eqs. (219)-(222) for the uranium root
US4, only part of the general picture is obtained:

Vg, ipn < Ugipnn,  Tolpn > T'5ylpnn;s (255)

TDllpn > TDllpnn7 EDllpn < Eﬂllpnn- (256>

Insofar as the behavior of [ in the UZ® atom is concerned, the speeds (251) for the odd
(N7, = 9,11,13,15) order of orbits of leptonic strings have the values

Vepepnn = 1.1079768 - 107° m /s,
Vepyprn = 3.0245549 - 1077 m /s,
Vupnn = 2.2909197 - 107° m/s,
Vrppnn = 6.0923491 - 1077 m /5.
One can also estimate the radii (252) that
Tepepnn = 2.1662803 - 1072° m,
Tepepnn = 2.9070540 - 1072 m,
Pyipnn = 5.0670629 - 107> m,
Troopnn = 7.1648398 - 1071 m.
To such speeds and radii apply the periods (253), which are equal to
Tooapnn = 1.2284679 - 107 s,
Tesoprn = 6.0390899 - 1071 s,
Tyupmn = 1.3897167 - 107 s,
Ty pnn = 7.3892705 - 1071 s.
They are of course the consequences of energies (254) with the following absolute values:
Eepopnn = 2.1882407 - 10° eV,

Eepopnn = 4.1088979 eV,
E i pnn = 1.6393821 - 107 eV,
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Erpopnn = 2.8270889 - 107° eV.

If we now compare these sizes with those that follow from Eqs. (224)-(227) for the uranium
root Ugs*, which has neither spin nor isospin, we see that

Ugppn < Uppnns  Tigpn = Tlopnn, (257)
Tispn > Tigpnn,  Eiopn < Eigpnn- (258)
As in ratios (229) and (230), the estimates found here lead to the inequalities
Ugipnn < Ubpnn, Tolpnn < Tigpnn, (259)
Toipnn < Tipnns  Eipnn < Eigpnn, (260)

which do not depend on the spin or isospin structure of the atomic nucleus.

13. Orbital strings of atoms with nuclei with excess antiprotons

It is particularly important to note that although inequalities such as (229), (230), (259),
and (260) exist between the Earth, Moon, and Sun, the possibility of their existence in an atom
does not prevent the general picture of such systems from also exhibiting an explicit dependence
on the spin and isospin of the nucleus. To solve this question from the point of view of an excess
antiproton, one must choose a substitution

Mpn —> Mpnp (261)

to establish the nature of systems of the pnply, and [y, types, generalizing Eqgs. (180)-(227) to
the case of such atoms. Of course, Eqs. (219)-(222) here have the following structure:

. my Mpnpty
Vilpnp = 7 G (262)
mpy, mpl

2
my, h
vlpnp — y 263
Todpnp ( my ) MpnpC (263)
2 S\ 3 m? h
Tﬁlllmp = il <m l> z ) (264)
c \my Mpnp My MpppC
1/m 2 Mopnp M.
l n l
Eﬂzlzmp = _5 (m ) 5 gl Ey. (265)
1% D

These intrastring connections are carried out in atoms of the pnply; types, for which the con-
dition (261) generalizes the structural functions (224)-(227), converting them into the following

forms:
Mpnp MpnpTTh

Dpnp = , 266
Uiz pnp Ny, mzz)l (266)
2
Np 7 h
Tlopnp = ( ty, T l) 5 (267)
Mpnp m;c

3
T* _ 2_7T le/lmlf/l m}%l h (268)
mpnp T 7 Mpnp Mpnptmy MyC’
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2
1 m MynpM
By = —= PP PP F . 269

twipnp 2 (Nlulmlw> mgl pnp (269)

We will now perform, on the basis of Eqs. (262)-(269), the explicit evaluations referring to
intraatomic left-handed objects in the uranium isotope Ugs?, the orbital structure of which is
given in Sec. XI. This requires one to follow the logic of the nature of leptonic strings (7, in
orbits of odd (N, =9,11,13,15) orders. From Eq. (262), one can define upper limits on the
intrastring speeds of right-handed antineutrinos

Vpoepmp < 34548620 - 10~" m/s,

Vpoepnp < 1.2533056 - 107° m /s,
Vg pprp < 54799170 - 107° m/s,
Vprrpmp < 3.5303936 - 107% m/s.
With the aid of Eq. (263), we find the radii of their orbits:

TDGEpnp < 3.2344404 - 10—31 m,

Toeepnp < 3.8708755 - 1072 m,

Toppnp < 4.1865780 - 107>* m,

Torpnp < 1.6964535 - 1072 m.
The intrastring periods, as found from (264), have the limits

Tyeepnp < 5.8823155 - 107 s,

Treepnp < 1.9405822 - 10722 5,
Ty, ppmp < 4.8002635 - 1070 s,
T rrpmp < 3.0192473 - 107 s,

One can see from (265) that the absolute energies satisfy
Epocpnp < 2.0900783 - 1077 eV,

Epoepnp < 4.3662286 - 10~ eV,
By ppmp < 1.2002794 - 107 eV,
Eorpnp < 2.0430134 - 107° V.

Now, we look at the upper limits obtained in Eqs. (219)-(222) for Ugs*, which, jointly with
the foregoing, show that
U, lpn < Ugyipnps  Tolpn > T5lpnp) (27())

follpn > Tf/llpnpa EDllpn < Ef/llpnp- (271)

As in the uranium root Ugy* and its isotope Ugs®, each leptonic boson (7 in Ugs® must

distinguish itself from the others by the values of Eqgs. (266)-(269), according to which vz,
coincides with speeds of

Veppmp = 1.9369311 - 107° m/s,
Verupnp = 2.9284250 - 1077 m /s,
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Vupmp = 2.5415811 - 107° m /s,
Vrppnp = 6.1444950 - 1077 m/s.
For these speeds, an analysis of the radii 75,,n, indicates that
Tepepmp = 1.5480391 - 1072° m,

Tepepmp = 1.6309793 - 10722 m,
Pyipnp = 2.2477208 - 1070 m,
Trorpnp = 3.8457223 - 1071 m.

Based on these speeds and radii, one can estimate the periods 7js,pn, and find that
Teoepnp = 5.0216634 - 1072 s,

Tevopnp = 3.6326857 - 10712 s,
Tyupmp = 5.5567169 - 107"% s,
Ty pmp = 3.9325259 - 10710 5.

To them, we must only add that the absolute energies Fj;, ), are equal to
Eppmp = 1.2353478 - 10° eV,

Eopopmp = 2.8461499 eV,
Eyppmp = 14909240 - 107° eV,
Erppnp = 2.1248556 - 107° eV.

It is also relevant to compare these estimates with those found in (224)-(227) for Ugs* with
the same choice of particle mass. This allows one to establish the following inequalities:

Ul pn < Ugypnps  Tiopn > Tizpnp) (272>

CZjlz?;pn > CZjl17lpnp7 ElDlpn < ElDlpnp- (273>

Their existence, similarly to ratios (270) and (271), will testify in favor of a role of excess
antiprotons, and

Unlpnp < Ugpnps  Tilpnp < Tizpnp, (274)
Tf/zlpnp < Tlf/zzmpa Eﬂzlzmp < Elﬂzzmp (275)

hold regardless of the spin or isospin of the atomic nucleus.

14. Orbit quantization law

We have established the validity of one more highly important theorem of atomic unification.
One can formulate and prove again it.

Theorem 3. If an intrasystem feature of the two types of symmetries, namely, the flavor
and baryon symmetries, is their simultaneous violation, their coexistence or both, a force of
grand system unification becomes latently quantized.

Thus, although from our previous analyses it follows the validity of this theorem, we can
present here its proof as some remarks.
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Owing to the quantum nature of atomic systems, to any type of left (right)-handed orbit of
an odd (even) order corresponds a kind of radius. This principle expresses, in the case of F'nga,
the idea of antineutrino orbits of an odd order that

Toen < TDen < Tﬂun < Torn- (276>

This correspondence does not change even for atomic systems with nuclei made of antipro-
tons. An example is the uranium isotope Ugs in which the radii of lepton orbits of an odd order
constitute the quantized sequence

Tep < Tep < Tpp < Trp. (277)

If we now recall that the formation of Ugs* through the interaction (179) between Fngs and

U2 is not forbidden by unification laws, then from the point of view of each of them, it should
be expected that the united regularity

Tevepn < Tevepn < Tui,pn < T'ri;pn (278)

will appear in Ujs? in the presence of its boson orbits of an odd order.

At first sight, the difference in masses m; and m;,, in the case of an atom UZs®, violates the
orbit quantized sequence principle. On the other hand, our orbital analysis shows that

Tﬁepnn < rﬂepnn < TDHpnn < 7”17Tpnn> Tsl’/epnn < Tef/epnn < ruflupnn < TTﬂTpnn- (279)

Finally, insofar as the uranium isotope Ugs® is concerned, we have already seen that

Tepnp < 7”epnp < 7”u]!mp < T’rpnpa Tsl’/epnp < Tef/epnp < T;LDHpnp < TTﬂTpnp~ (280)

Therefore, it is relevant to emphasize once more that neither of the orbital particles in atomic
system contradicts the symmetry laws. In other words, the atom has been created so that to
any type of orbit corresponds a kind of size of the radius of action of an intraatomic unified
force. At these situations, a force of atomic unification becomes latently quantized. Thus,
orbit quantization cannot carry out around a nucleus independently of a family structure of
leptons. On this basis, nature itself has quantized an intraatomic united force acting between
the nucleus and its orbital objects with a flavor type dependence.

15. Conclusion

An intraatomic feature of the two types of symmetries, namely, the flavor and baryon sym-
metries, is their simultaneous violation, their coexistence or both. In the first case, the atom
has a nucleus consisting of neutrons or antiprotons. Atomic systems with nuclei of the same
quantity of neutrons and antiprotons refer to the second case. An example of the third case is
the atom with a nucleus with an excess neutron or antiproton.

An important characteristic of a general picture of these atomic systems is that their con-
struction is based at first on the existence in nature of Fnl and H| given summed baryon
and lepton number conservation. Thus, if a force of atomic unification relates the flavor and
baryon symmetries as a consequence of the neutrality of an atom, then the formation of an
orbit quantized sequence around a nucleus must be considered as an orbital quantization of not
only a force but also each mass and charge.

It is already clear from these connections that orbit quantization of any atomic system
unites all intraatomic symmetry laws in a unified whole. This reflects a crucial role of Fn}
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and H{ in the construction of each of the remaining forms of atoms. Therefore, it is important
to elucidate what is the radius of their single orbit including the speed, absolute energy, and
revolution period of its corresponding particle. For this, first of all, one must mention the sizes
of the functions (169)-(172), which, at N,, = N;_, have the following limits:

Vg < 1.4928839 - 10% m/s,

Toon < 5.0162382 - 10~*% m,
Tyon < 2.1112126 - 107% s,
By, < 1.5147019 - 10" eV.
Supposing in Eqs. (174)-(177) that N, = N, we find for their explicit values

Ve = 6.6671897 - 107> m/s,

Tep = 2.5115763 - 107> m,
T., = 2.3669191 - 107%* s,
E., = 3.0169111 - 10* eV.

These findings require to recall the presence in Eqs. (169)-(172) and (232)-(235) of the
mass and number of protons and the presence in Eqs. (174)-(177) and (237)-(240) of the mass
and number of antineutrons, describing the fact that all structural sizes in general for atomic
systems F'nd(Fn4y) and X7 (X4) are responsible for their periodic interconversions in which
there again appear both a compatibility of the functional connections (126), (130), (141), (146),
(181), (186), (196), and (201) with symmetry laws and an incompatibility of these connections
with transitions

Fny < Fna, Xa < X5 (281)

We now remark that comparatively recent laboratory data confirm the existence of 15 more

new forms of atoms, extending the sequences (95) and (96) to

9, 18, 27, .., 927, .., 1062, ..., (282)

1, 2, 3., 103, .. 118, ... (283)

Then it is possible, from the sum of the first 118 terms of the progression (282), to predict
the availability in nature of 63189 isotope forms of 118 types of atomic systems.

Among these objects, the uranium family includes 828 types of atoms. Of them UZ® is
formed, similarly to all other uranium isotopes with excess neutrons, through atomic unification

Fn} 4+ U — USSP, (284)
Its decay is carried out by a principle that
Uss® — Krig + Bazg' + Fnj. (285)

It is here that we must, for the first time, use the energy of atomic origination, emphasizing
that it comes forward at first as an isotropic flux of the same antineutrino hydrogens Fn} from
the decay of the F'nj atom of the lithium family

Fn3 — Fnj + Fn} + Fnj, (286)
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and, next, as an anisotropic flux of the two types of objects from the decay
Fny = Vg + 17 g (287)

After the transition (285), this is becoming a powerful tool for new measurements owing to
the full energy of an antineutrino depending on a force of atomic unification that has formed
the atom F'nj in which antineutrino itself was in orbit around a nucleus.

If, despite these connections, the spontaneous structural changes of uranium UZ° have
successively constituted either type of flux, this implies simply that each antineutrino is trying to
show us something nonsimple that nothing prevents the possibility in an incoming astronomical
object of such an energy that was strictly latent in its first-initial (now lost) orbit.

Thus, the previously described orbital antineutrinos reflect a part of a general picture of the
universe in which it is predicted that the formation of solar systems is based on the construction
of atomic systems, not vice versa.

The similarities and differences in nature of these two forms of the same object will be
expounded upon in our further works. However, here we have already mentioned that a solar
system was initially an atomic one.
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