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Abstract

This is the second part of the review, in which physical interactions are outlined from the point of view of the model of the
Universe creation with minimal initial entropy (UMIE). The UMIE model is based on the Laws of Unity and Similarity in the
Universe and is also created in such a way that it does not violate the laws of physics. The structure of the Universe, as part of the
Super-Universe, is described in the first part of this review. According to the UMIE model, the Scalar Field (SF) enters through
World-1 at a constant speed, filling all layers with particles and fields. World-1 sets the quantum of time, the value of which is
determined by the Planck time. Planck particles were born in World-2, and quarks were born in World-3. SF ensures the presence
of a mass of particles and also forms the interaction between the elements of each hierarchical level of the Universe. Since the
Universe is represented by 7 hierarchical levels, 7 types of fundamental interactions are realized in it. The review describes from
new positions all 7 types of fundamental interactions: weak, strong, electromagnetic, as well as 4 types of gravitational
interactions. It is shown that SF and gravitational waves are multidimensional, which results in weak corresponding interactions.
It is shown that the constant gravitational interaction between stars in a galaxy exceeds the corresponding constant at the
planetary level, while the interaction between galaxies is lower, and between galaxy clusters is even lower, which can be
perceived as the addition of repulsive forces at the corresponding level.

Keywords

The UMIE Model, Super-Universe, Scalar Field, The Quantum of Time, Hierarchical System, The Birth of Matter,
Fundamental Interactions, Bosons of Fundamental Interactions

1. Physical Interactions

When considering physical interactions in the Universe, we
first recall the gravitational and electromagnetic interactions.
Interestingly, until the 1930s, physicists knew only these two
fundamental interactions. However, the composition and
structure of the atomic nucleus required the introduction of a
strong interaction that could withstand the Coulomb repulsion

between protons in the atomic nucleus for their understanding.

To explain the nature of the strong interaction, the Japanese

physicist Hideki Yukawa in 1935 proposed using an exchange
mechanism that requires the existence of exchange particles
of intermediate masses - mesons. The intermediate mass was
needed exclusively so that the interaction propagated exclu-
sively within the atomic nucleus. Later, these particles were
found.

The discovery of the quark structure of nucleons changed
the approach to the physics of the strong interaction. Now, the
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strong interaction is attributed to the interaction between
quarks, which involves exchanging gluons.

Further studies of the atomic nucleus showed that there are
two types of interaction: fast, with a characteristic time of
10 seconds, and slow, with a time of 10™° seconds. The first
type was called strong, and the second weak.

The understanding that everything in the Universe has a
hierarchical structure is necessary to clarify our knowledge of
the physics of fundamental interactions. Each element of the
hierarchical structure must correspond to a separate physical
interaction. According to this law, seven fundamental inter-
actions must be described.

To describe all seven types of fundamental interactions, we
will use the model of the creation and evolution of the UMIE,
which can solve the problem posed from a single position.

1.1. Strong Interactions

In the 1930s, it was understood that physical interactions
are conducted by exchanging bosons responsible for the cor-
responding interaction. For the first time, the Japanese phys-
icist Hideki Yukawa used such a mechanism to describe the
strong interaction. Only the exchange of massive bosons
could explain the small radius of action of the strong interac-
tion. Such particles are called mesons since they should have
intermediate masses between electrons and nucleons. There-
fore, according to the Yukawa model, the strong interaction in
World-4 manifests itself as a result of one nucleon emitting a
n-meson, and the other absorbing it in time t ~10% s. Such
particles are called virtual, since they are in a potential well
created by nucleons. These particles must be freed from in-
teraction with nucleons to make them real. It is necessary to
give the pion energy to overcome the work function and pro-
vide kinetic energy (analogous to the photoelectric effect).
Unfortunately, this model is proposed phenomenologically
and does not provide a complete understanding of the physics
of the strong interaction. In particular, the nature of the po-
tential well in which the virtual bosons are located is not
understood.

Taking into account the above remarks, the author proposed
in the article [1] a model of the UMIE based on the Law of
Similarity and the Law of Unity. This model provides a de-
tailed understanding of the processes of the strong interaction.

1.1.1. Strong Interaction in the Standard Model

According to the Standard Model, all particles (baryons,
leptons, and quarks) are located in a single space, that is, in the
space of our Universe. This creates certain problems in un-
derstanding the physics of the Universe. It has been proven
that the charge of an electron is a quantum indivisible quantity,
and quarks, for unknown reasons, have a charge three times
smaller. In addition, quarks have an additional charge called
color. There are three types of color charges.

All particles consisting of quarks belong to the class of
hadrons. Some consist of a quark and an antiquark, others of
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three quarks. In all cases, quarks are grouped so that the sum
of the colors creates a white color, as in optics. In particular, a
proton and a neutron consist of 3 quarks, and pions - a quark
and an antiquark.

Proton (+1)

Neutron (0)

Figure 1. Quark structure of a proton and neutron.

The charges of quarks for a proton combine to +1 (in units
of elementary charge), and for a neutron to 0. Gluons, quanta
of the strong interaction field hold quarks together. At any
given moment, a quark can be in one of three states, or colors
— 1, b, g (red, blue, green). When a gluon is absorbed or
emitted, the color of the quark can change, for example:

}

At the same time, the other quantum numbers of the quark
and its flavor (the general name for a series of quantum
numbers that characterize the type of quark or lepton) do not
change.

From three colors (r, b, g) and three anticolors (7, b, §), we
can make a table of possible combinations of gluons to un-
derstand how many different gluons need to be introduced
into the physics of the strong interaction (Table 1).

u(b) —» g+ u()

dr) + g - d(b) @

Table 1. Combinations of colors and anticolors carried by gluons.

r b g
r T b g
b br bb bg
g gr gb g9

To satisfy the requirements of the strong interaction, the
gluon was assigned spin 1, like the photon, and 2 spin states. It
is electrically neutral and has a color charge
r#, 94, bb,rg, g7, vb, b7, gb,bg. This list shows the charges
of gluons that are in a reduced symmetry field. The symmetry
of the free gluon is described within the SU(3) group.

The exchange of such gluons between quarks will describe
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the interquark interaction.

Additionally, it should be noted that in quantum chromo-
dynamics, as in quantum mechanics, the interaction descrip-
tion occurs using wave functions, which must correspond to
the symmetry of local space. Therefore, linear combinations
of wave functions are first found to satisfy the condition of the
problem. From the elements not located on the diagonal of the
table 1, 6 different color combinations can be made:

g =BN2, g, =—-i(=-)/V2,
ga = (N2, gs=—-i(=)/V2, (2)
96 = (+)/\/§, g7 = _i(_)/\/E

From the three elements located on the diagonal r, pp,
gg ) it is possible to construct 3 independent colorless (white)
combinations. Two of them are:

g3 = (—)/\/2_.98 =(+- 2)/‘/g (3)
are carriers of interaction, and the third
(Tr+5b+gg)/\/3_ (4)

is entirely symmetric with respect to colors and represents a
colorless color singlet. It is assumed (as a postulate) that a
particle with such a color combination cannot be a carrier of
color interaction between quarks [2, 3]. Therefore, it is nec-
essary to give an explanation for the absence of interaction in
this case.

It is necessary to consider that the last three wave functions
of quarks (formulas 5.3 and 5.4) are taken by analogy with the
expression of the wave function of three interacting atoms (for
example, iodine). In this case, the fully symmetric combina-
tion gives the minimum energy of the molecule, the anti-
symmetric (gs) corresponds to the absence of binding energy
between atoms, and therefore, leaves the energy of the com-
ponents unchanged, and the third (gg) is a loosening one,
characterizing the increased energy of the state. Let's see what
this understanding gives us.

For the binding to occur, it is necessary that the energy of
the quark and the energy of the virtual gluon exceed the en-
ergy of the quark. It should be assumed that in the case of a
fully symmetric gluon wave function, the total energy does
not differ from the energy of the quark; the fully symmetric
combination corresponds to an elementary particle of the
vacuum (EVP). Therefore, a fully symmetric gluon will not be
able to provide binding between quarks. All 8 combinations of
gluons can be considered exciting states from the ground,
fully symmetric, allowing them to participate in the strong
interaction.

Thus, the first two symmetric combinations (gs and gs),
together with the six off-diagonal combinations, represent
eight types of gluon wave functions, which meet the re-
quirements of the SU(3) group. These eight types of gluons
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are believed to be the carriers of the intense color interaction.

It is essential to understand that the 8 types of gluons in the
virtual state have different energy values and therefore should
cause different interaction energies. Unfortunately, this in-
formation does not appear in the Standard Model of the strong
interaction.

The quark structure of nucleons thoroughly explains the
presence of a magnetic moment in the proton (2.79275 p,) and
neutron (-1.93 py).

The value of the strong interaction constant significantly
exceeds the value of the electromagnetic interaction constant,
which ensures the stability of atomic nuclei.

Pions are bosons that carry the strong interaction between
hadrons. The structure of pions is represented by a quark and
an antiquark, which have color and anticolor. That is, pions
are colorless particles with zero spin.

In addition to pions, bosons include: the hypothetical
graviton (spin 2), the photon (spin 1), W and Z bosons (spin 1),
gluons (spin 1), mesons and meson resonances (spin 0), as
well as the antiparticles of all of the above particles.

To estimate the mass of a pion, the uncertainty relation is
used:

At -AE > h (5)

Let's find the distance that the virtual boson will move in
time At

meC

ch ch
r=cdt == =
AE mgcC

Ae

(6)

Equating this distance to the radius of the nucleus 5He, we
can estimate the mass of the pion. Then a particle with the
corresponding mass of physics was found in cosmic rays. The
study found that particles showed they are a boson with zero
spin. It was called a pion. Its mass turned out to be equal to
m,. = 273 m,, from which, according to formula (6), the in-
teraction radius r = 8.9 10™ m was calculated.

Pions and nucleons in the free state have the quark com-
position: 7° = uit —dd n* =ud, n~ =ud p = uud, n =
udd.

The lifetime of 7 and 7~ mesons is 2.6 10® s, and the life-
time of the ©° meson is 0.8 40™° s [4]. The instability of me-
sons is due to the fact that they have a quark-antiquark
structure, which provides the possibility of annihilation.

The nucleon is surrounded by virtual particles that provide
its strong interaction within the atomic nucleus. As a result of
virtual processes, the nucleon is in a coat of pions:

(n + "),
(p + 1),

(p + 1),
(n + m°),

Y]

RN

j=JeeRi=Tgo]

which forms the field of nuclear forces. The details of the
creation of pions are not described in the theory. It is simply
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assumed that all processes occur within the framework of the
uncertainty relation.
The transfer of these pions and the subsequent absorption

by other nucleons leads to internucleon interaction, that is, to
nuclear forces.

p+ne m+m)+nen+ (m+n)eoen+p

n+pePp+rn)+pep+(p+m)ep+n
ptpe(p+n)+peoep+(p+n®)eop+p

®)

n+ne m+m)+nen+ (+m) ©n+n

Now let's look at the internucleon interaction at the quark level. The interaction between a proton and a neutron looks like this:

uud + udd & (udd + ud) + udd o udd + (ud + udd) < udd + uud.

Here, in the proton field, a virtual pion ©* is born, which is
transferred to the neutron, transforming it into a proton due to
the annihilation of the d quark of the neutron with the pion
antiquark g . In this case, the u quark remaining from the
pion is part of the newly formed proton. Since the pionisin a
virtual state, the release of energy does not accompany such
annihilation, i.e. there is no y-quantum radiation.

In detail, the interaction between a proton and a neutron n =
(”d(r)+ "u(g)+ *d(b)) with the participation of gluons in the
Standard Model is described as follows.

a) gluon emission with a change in the color of a quark:
*u(g) - 'g(g, 1) + ‘%u(r)} 10)
“d(g) » 'g(g,7) + ~Hd(r)

b) absorption of a gluon by another quark with a change in
the color of the quark

“Eur) + 'g(g.7) - *u(g)

“Hd(r) + tg(g,7) - %d(g)-} t

Therefore, the transfer of a gluon occurs only in a singlet
pair of quarks. In this case, the spin of the quark (-2) and its
color are rigidly fixed and are transferred simultaneously.
Thus, the spin is transferred from the first quark to the second,
from the second to the third, from the third to the first, and so
on in a circle. In this case, the rapid exchange of spin projec-
tions leaves the total spin constant and equal to Y.

c) transformation of a virtual boson - gluon into a virtual
color quark-antiquark pair in the triplet state (total spin =
1):

tg(b, 7) — '[Hd(b) + *d(P)]. (12)

This raises the question: can a virtual gluon transform into a

colored quark pair in a triplet virtual state? In the new model,

such a reaction is impossible. Rather, a virtual quark pair
(pion) can be a boson without colors (white).

d) during the sequential course of reactions (11) and (12),
the quark Y2d(b), having emitted the gluon 1g(b, 7 ), be-
came the quark -%2d(r). So, in this case, there were 2
identical quarks -%2d(r)+ Y2u(g)+ -2d(r). It is clear that
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©)

such a quark composition of the nucleon is impossible.
Therefore, the transformation of the emitted gluon into a
virtual color quark-antiquark pair in the triplet state is
impossible. However, in the Standard Model, this issue is
circumvented by introducing the separation of one of the
two identical quarks -%2d(r), which in this case is ex-
changed with the quark ¥2d(b), which is part of the virtual
pair, i.e., combines with the antiquark ¥d(¥), forming a
virtual pion no in the singlet state. The released quark
Y2d(b) joins the other two, completing the triplet of quarks
Yad(b)+ Yau(g)+ -v2d(r) with a total spin Y%.

e) pion mo (-¥2d(r)+ %d(F)) is transferred to proton p+ =
(2d(g)+ -Y2u(r)+ Y2u(b)). Since there is a constant ex-
change of gluons between quarks that make up the
proton, the spins of quarks are constantly changing.
Next, pion mo (-Y2d(r)+ Yd(F)) interacts with quark
Y2d(g). What causes such an exchange is not clear. In this
case, as a result of the exchange of quarks, quark -%2d(r)
is released, which becomes a component particle of the
proton, and the virtual pair of quarks (¥%d(F)+Y2d(g))
turns out to be colored in the triplet state, as a result of
which it turns into gluon 1g(g,r), which turns -%2d(r) into
Yd(g). Such a complex process was introduced in order
to symmetrize the processes of transformation of a gluon
into a pair of quarks and transformation of a pair of
quarks into a gluon.

So, the gluon turned into a pair of quarks, and the pair of
quarks into a gluon. And what process will cause the strong
interaction? Probably, this is the time from the birth of a gluon
to its absorption by another nucleon. And what will ensure the
maintenance of the strong interaction between nucleons at a
constant level? It is necessary to introduce a mechanism for
creating a new cycle of virtual pioneering.

If a gluon in reaction c) decays into a pair of u — quarks

g(b,7) — "Tu(b) + “a(®)], (13)
then the combination d(r) + “i(#) will give a pion 7, and
instead of a neutron a proton will be created

d(n)+ *u(g)+ "u(b) = p. (14)
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In this case, the pion m is transferred to the proton p°,
transforming it into a neutron n.

Conducting a similar consideration on the example of a
proton, it is easy to establish the possibility of creating a pion
7" and transforming a proton into a neutron. In this case, the
pion 7" is transferred to a neutron n, transforming it into a
proton p”.

Thus, the above scheme explains the strong interaction
between colorless particles in nuclei at the phenomenological
level within the framework of the Standard Model within the
framework of the Standard Model.

The unacceptable places in this scheme correspond to the
reactions of forming a pion from a gluon and vice versa. Both
reactions should be unlikely or even incredible.

Experiments show that neutral and charged pions are easily
formed in laboratory conditions and when cosmic rays inter-
act with the Earth's atmosphere. These facts confirm, to a
certain extent, the nature of the strong interaction proposed in
the Standard Model.

As for the criticism of the Standard Model of the strong
interaction, it is worth pointing out the inconsistency of the
exchange model of the interaction with the potential that
describes the strong interaction between hadrons. The poten-
tial used by theorists is purely phenomenological and does not
in any way follow from the exchange processes in the hadron.
In addition, the Standard Model does not reveal the mecha-
nism that ensures the directed transfer of a gluon between
quarks and a pion between nucleons. Where does such
knowledge come from if there is nothing between hadrons
except gluons? The exchange interaction in the described
model should be chaotic rather than strictly deterministic. So,
what directs the virtual gluons, ensuring the deterministic
interaction between hadrons? The above-mentioned hypo-
thetical mechanism of the transformation of a virtual gluon
into a pair of quarks and vice versa is also not understood.

1.1.2. Strong Interaction in the UMIE Model

The Law of Similarity operates in nature. Therefore, to
understand the mechanisms of interaction between quarks
using gluons, let us consider, as an example, the interaction
between atoms in a molecule using a pair of electrons (also
bosons) in a singlet state. In this case, the guiding cause of the
movement of these bosons will be the electromagnetic field
(EMF). Therefore, the movement of gluons must also be
provided with an appropriate field.

Let us change the scheme of the strong interaction so that it
is consistent with the new model of the Universe's birth as a
Super-Universe component.

So, quarks and gluons are in World-3, and nucleons and
pions are in World-4. We used such a model when considering
the weak interaction [5]. Now we will use this model to de-
scribe the details of the strong interaction between quarks and
between hadrons. In doing so, we note that quarks and nu-
cleons are simultaneously carriers of the SF [6], as was men-
tioned in point 2 of the first part of this review.
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Let us assume that in World-3 there is a cyclic transfer of
gluons in the quark triplet [“d(g)+ *u(r)+*u(b)], which cor-
responds to the proton in World-4, or the quark triplet [**d(g)+
“d(r)+ “u(b)] in the case of a neutron. A gluon with a spin
projection of 1 is transferred to a quark whose spin is (-%2),
and vice versa, if the gluon spin projection is opposite. The
color composition of the gluon must strictly correspond to the
colors of the quarks between which it is transferred. This
exhausts the strong color interaction between quarks within
one nucleon.

The strong colorless interaction between nucleons occurs
simultaneously in World-3 and World-4. Note that in World-4
we have the standard Yukawa scheme of the mechanism of
strong interaction by transferring a virtual pion between nu-
cleons. In World-3, virtual neutral pions correspond to excited

EVPs [Y2d(a) "2d(@)] or [V*u(a) ?u(a)], where a = r
g, b. Itis such structures that correspond to the neutral pion in

World-4. If this pair is born in a triplet of quarks that are
components of a neutron, then it should have a quark structure

70 = “2(a)"?u(@), and the components of a proton -

70 = “Y2d(a)"/*d(a). In this case, neutral pions in World-4
are born from the EVPs of World-4 due to the energy of the
same SF.

In all cases, colorless virtual pairs of quarks in the singlet
state and their corresponding neutral pions are formed from
the EVP. In this case, the SF energy in the vicinity of the
system of quarks that make up the nucleon decreases by the
amount of excitation of the virtual pion. This virtual pair can
interact with the triplet of quarks that generated it (both in
World-3 and World-4) or return to the vacuum. In the latter
case, the SF energy of the nucleon is restored. In the case
when the virtual pair moves to another nucleon, a strong in-
teraction between the internucleon arises. In this case, the
movement of the virtual pion between the nucleons causes the
movement of the SF energy in the opposite direction, restor-
ing the energy of the first nucleon. After the movement, the
virtual pion will return to the vacuum. In this case, the SF
energy of the nucleon will increase to the standard state.

When considering the strong interaction model in the
Standard Model, the question arose: How do virtual particles
know where another nucleon is located? In the UMIE model,
such a question does not occur, since the overlap of the SF of
two interacting nucleons causes the appearance of a clearly
defined corridor for the transfer of a virtual boson (Figure 2).

Thus, our consideration of the strong interaction model
showed that the SF's role in the interaction between nucleons
involving bosons is similar to the role of the EMF in the in-
teraction between atoms involving a pair of electrons in the
singlet state. We note right away that the Standard Model
lacks a field that provides a strong intranuclear interaction.
Therefore, such a model is far from complete.

When a virtual pion interacts with the first nucleon, an
exchange of quarks is possible, forming a virtual pair that
corresponds to a charged pion. The movement of a charged
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pion to a partner nucleon requires a reverse reaction of the
transformation of the charged pion into a neutral one and the
relaxation of the latter to the vacuum state. It is important that
in all processes of transformation of a virtual pion, the anti-
quark remains in the composition of the virtual pion until its
relaxation to the vacuum state. In turn, the relaxation of the
virtual pion to the vacuum state causes the birth of a new pair
of virtual quarks and a virtual pion. Thus, we encounter an
oscillatory motion that ensures a constant magnitude of the
strong interaction between quarks and between nucleons.

Figure 2. Overlapping of Scalar Fields of interacting nucleons in the
triplet state (left) and the singlet state (right).

From experimental data we know that there is a transfer of
charged pions in a proton-neutron pair. In this case, we can see
an additional possibility for the manifestation of the strong
interaction between nucleons. It is known that the pion n* is
the antiparticle of n~. Therefore, the energy of the total SF of
the neutron and proton is able to create a virtual pair (m 7"). In
the electrostatic field of the proton, this virtual pair is polar-
ized, after which _ interacts with the proton, and n* with the
neutron according to the reactions:

pt+ T - n+ n",} (15)
n+ mt - p+ +mC.
After the transformations in the nucleon pair according to
reactions (15) neutral pions return to the vacuum state.
Reactions (15), which occur in World-4 in atomic nuclei,
correspond to the simultaneous formation in World-3 of quark

virtual pairs ~Y?d(a)?d(@) and ~?u(a)”*u(a) the
subsequent exchange of quarks in their structures. This fact is

facilitated by the polarization of these pairs in the field of the
group of quarks that make up the proton and neutron:

_1/2d(a)1/_2d(c'x) + _1/2u(0()1/_2u(5x) N _1/2u(0()1/_2d(d)
+ V2 (a) 2u(a), (16)

what in World-4 corresponds to the formation of pions n* and
.
The first of the formed pairs has a charge of “+”, and the
second has a charge of “~”. The group of quarks that make up

the neutron combines with the first pair:
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(Hd(r)+ *u(g)+ *d(b)) +(2u(r) 2d (7)) — (Pu(n)+ *u(g)+
d(b)) +(2d () V2 d (7))- a7)

As a result, two groups of quarks are formed, which make
up the proton and the neutral pion. Similarly, the group of
quarks that make up the proton combines with the second pair:

Cu(r)+ u(@)+ #d(0)) +("2d (@) Pu(@)) —(d(r)+ “u(g)+
“d(b)) +(" 2w (@) 2u(@))- (18)

Now a group of quarks has formed, which makes up the
neutron and the neutral pion.

In both cases, the neutral pion relaxes to the vacuum state.

It is important to note that when considering the interaction
of two protons or two neutrons, the reaction of creating a
virtual pair (mx") is impossible. Therefore, interaction be-
tween identical nucleons is possible only through the ex-
change of neutral pions. This, in turn, leads to the impossi-
bility of a stable helium-2 nucleus, which would consist of
only two protons (biproton).

As shown above, the interaction energy between protons
in a biproton is -0.5 MeV. Since the electrostatic repulsion
energy is =1 MeV, the binding energy due to the transfer of a
neutral pion accounts for 0.5 MeV [7, 8]. The same binding
energy should exist in a bineutron, which contributes to its
stabilization. However, the bineutron is unstable due to the
occurrence of a weak interaction reaction.

On the other hand, in the deuteron, the interaction energy is
2.22457 MeV [9] since it is due to the transfer of a pair of
charged pions (a much higher binding energy).

Let us note another important detail. In the ground state, the
deuteron and the bineutron have spin 1. If the spin value is
zero, then the binding energy between the nucleons will de-
crease by an order of magnitude. This result is because in the
triplet state, the amplitudes of the SFs add up, creating a
channel for the pion to move (Figure 2, left). In the singlet
state, in a rough approximation, there is no channel (Figure 2,
right). One might think that the binding energy could be
negative in this case. To understand how the bond between
nucleons in the singlet state is actually formed, let us pay
attention to the results of calculations from quantum chemis-
try and apply the law of similarity.

So, from quantum chemistry it is known that only in the
triplet state can the system be in a state with a purely cova-
lent bond, while in the singlet state an ionic bond is neces-
sarily mixed [10]. Let us apply this result to the bineutron.
We conclude that in the singlet state of the bineutron a weak
communication channel should appear. Several communica-
tion channels can be distinguished in the singlet state, in par-
ticular (1) precession of neutron spins in the magnetic field
of another spin, (2) vibrational processes of quark movement
within the bineutron (an analogue of ionic states to the cova-
lent state). Indeed, data shows that the energy of such a bond
in the bineutron is =70 keV [8]. This energy is sufficient to
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use bineutrons to create atomic nuclei in the Universe using
the SF.

The energy released during the relaxation of virtual neutral
pions to the vacuum state is used to create the next pair of
virtual pions. And so on to infinity in time.

The above-described scheme of the processes that occur
during the implementation of the strong interaction easily
explains the appearance of charged pions when cosmic rays
interact with the Earth's atmosphere.

The interaction between quarks that are part of the structure
of charged or neutral pions occurs only with the participation
of gluons g; and gs (i.e., #, gg, bb), which do not change the
color and flavor of quarks, but an exchange of spins occurs.

The lifetime of a neutral pion is truly short. This is due to
the fact that it itself consists of a quark and an antiquark of the
same flavor. Unlike a neutral pion, a charged pion consists of
a quark and an antiquark with unfamiliar flavors, and there-
fore the direct possibility of annihilation is excluded. For the
annihilation process to occur, the charged pion must interact
with other quarks from World-3 with its quark composition to
form a neutral pion. This process significantly increases the
lifetime of a charged pion.

Thus, the use of the UMIE model to describe the strong
interaction allows us to describe in detail all the processes
simply and convincingly that cause the strong interaction in
atomic nuclei. Importantly, the UMIE model allows us to
show that there is a targeted boson transfer between quarks or
between nucleons. And this direction is provided by the SF,
which is endowed with all massive particles.

The new understanding is that the excitation of virtual
bosons from vacuum states is possible only with the partici-
pation of the SF, which is present in the vicinity of all massive
particles. As a result, the birth of a virtual boson is possible
only with the participation of the SF localized on the inter-
acting quarks or nucleons.

1.2. Weak Interaction

It was shown above that the characteristic reaction time in
nuclei is of the order of 10 s for the processes of the strong
interaction and 10 s for the processes called the weak in-
teraction. James Chadwick discovered the weak interaction in
1914. However, the nature of the weak interaction became
known only in 1930, when Wolfgang Pauli introduced neutral
elementary particles - neutrinos. Soon, Enrico Fermi created
the theory of beta decay, based on the Pauli hypothesis. And
only in the 1960s did it become clear that the vector bosons of
these fields (W*, W™ and Z%-bosons) are responsible for the
weak interaction [11]. These are heavy bosons. Their masses
are 80.41 and 91.18 proton masses, respectively, for the W*
and Z°-bosons.

The weak interaction is easiest to study using the example
of neutron instability.

Since such an interaction is accompanied by a change in
both neutrons and quarks, such bosons should be found in
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both the three-dimensional and the four-dimensional World.

Studies have shown that the radius of the weak interaction
is R~ 2-10™*® m [12] (the Compton radius for the W boson is
1.54 10 m, and for the Z boson 1.36 40" m), i.e., signifi-
cantly smaller than the size of a neutron. Therefore, these
bosons do not go beyond the nucleon during their lifetime.

As always, experts have created schemes of processes that
are responsible for weak interactions. Unfortunately, the au-
thors of all these schemes believe that all processes occur in
our three-dimensional space. The scheme proposed by
Feynman is currently accepted to explain the weak interaction.
According to this scheme, the d-quark emits a virtual W™
boson, transforming into a u-quark (Figure 3). In turn, the
virtual W - boson decays into a pair of real leptons: an elec-
tron and an antineutrino. So, we have the first contradiction of
the known scheme of the weak interaction. In addition, it is
not clear why nature needs the Z° boson. And, finally, it is not
clear what caused the process of emitting the virtual W -
boson by the d-quark.

This approach to solving the problem should be considered
erroneous. Therefore, we will use the UMIE model to explain
the mechanisms of the weak interaction. To understand these
mechanisms, we will consider a number of successive ap-
proximations that will allow us to solve the problem.

From the mass of the weak interaction bosons, we can es-
timate the lifetime of these virtual particles: all three particles
are very short-lived, with an average lifetime of about 3 10 %
s. It is clear that during such a lifetime, these particles cannot
go beyond the neutron that emitted them. Therefore, in the
case of the weak interaction, the virtual boson must neces-
sarily return to the particle that emitted it.

Currently, the law of conservation of total electric charge is
observed in all processes with elementary particles. Since the
total electric charge of all particles in World-3 and World-4 is
zero, the number of d-quarks must be twice as large as the
number of u-quarks. On the other hand, in the adopted
Standard Scheme of Weak Interaction, the d-quark transforms
into a u-quark, which violates the electroneutrality of
World-3.

Based on the UMIE model, it can be understood that a
particle (real or virtual) cannot disappear in one space to
appear in another. Something must remain in each space.
Therefore, it is necessary to change the scheme of weak in-
teraction in such a way that one particle emits and absorbs
these bosons.

The W — boson and the Z° — boson belong to World 3 and,
through the transfer of information, to World-4. Therefore, we
will introduce the designations for these bosons in World-3:
Wit and Z3. In World-4, we will leave the designations W*
and Z° for them. In the process of weak interaction, the weak
interaction boson can transform into another virtual boson
with the simultaneous transformation of a charged particle: a
quark or a lepton. For example, the W — boson must transform
into a Z° — boson or vice versa (Figures 4 and 5). Such a
scheme of weak interaction processes does not change the
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total magnitude of electric charges. As follows from Figure 4,
the u-quark emits the W5 boson, which transforms into the
Z2 boson, transferring the electric charge to the d-quark,
transforming it into a u-quark, or creating a u-quark and an
antiparticle to the d-quark. On the other hand, if the d-quark is
responsible for the weak interaction, then it emits the W5
boson, transforming into a u-quark, and the W5 boson
transforms the free u-quark into a d-quark, or simultaneously
creates a d-quark and an antiparticle to the u-quark.

Similarly, in World-4, the conversion of a neutron to a
proton (Figure 5) contributes to converting a neutrino to an
electron or creating an antineutrino and an electron.

v(0) o)

u(+3)

W(-1)

d(-1

3)

Figure 3. The famous [11] Feynman diagram of the weak interac-
tion.

Figure 4. The weak interaction diagram in World-3 proposed in the
UMIE model.

n(&
n(0) \
W(+1)

e(-)

N

WED o

p(+) n(0)

Figure 5. The proposed weak interaction diagram in World-4 in the
UMIE model.

The fact that the free Z° boson is more massive (91.2 GeV)
than the W*boson (80.4 GeV) does not prevent such processes
from occurring, since both bosons remain virtual (bound to
quarks). Moreover, the energy released during such a trans-
formation (the energy level of the more massive virtual par-
ticle must lie much deeper) should provide the possibility of
creating a pair of free leptons, particularly an electron and an
electron antineutrino. Such a process will not affect the energy
distribution between the formed leptons, as a result of which
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the electron can obtain an arbitrary value of kinetic energy
from zero to the maximum possible value, which is observed
in experiments.

Thus, the proposed scheme shows why the Z° boson is
needed.

Since only the neutron exhibits instability, it must be as-
sumed that the d-quark can emit weak interaction bosons only
in the presence of a pair of quarks (ud).

It is noteworthy that the proton and neutron each consist of
three quarks. What is common is that in both cases a pair of
quarks (ud) can be distinguished. In the case of a neutron, this
pair is capable of activating a d-quark to emit weak interaction
bosons, while the same pair of quarks cannot activate a
u-quark to emit the same bosons. The reason lies, most likely,
in the fact that the d-quark is more massive than the u-quark,
and therefore its transformation into a u-quark causes the
release of a sufficiently large amount of energy to create weak
interaction bosons.

And yet the g*-activity of nuclei is known, from which it
follows that the u-quark can be activated by additional inter-
action with surrounding protons, that is, by an additional
number of quark pairs (ud). As a result, the g*-activity of
atomic nuclei exists only with an excess of protons.

The presence of additional activation of the weak interac-
tion by neighboring nucleons can be traced on the example of
[ - activity of nuclei. The characteristic decay time of a free
neutron is T = 881 s, and in the presence of excess neutrons
in the atomic nucleus this time is significantly reduced. In
particular, in the case SHe itis reduced to 0.797 s, for JLi -
0.176 s, and for *3B- 0.0186 s etc. [13]. Therefore, with an
increase in the number of neutrons in nuclei with excess
neutrons, 4 - activity increases.

We have a similar result for g*- activity: the characteristic
decay time of a proton in the nucleus 2C is 20.34 min, and in
2C- 19.48 s; in 13N - 9.96 min, and in 2N - 0.01095 s. A
similar rule is implemented in the case of heavier nuclei.

Now, let's consider the driving force that causes weak in-
teraction processes. It is necessary to understand that weak
interaction bosons, leptons, and quarks have mass; therefore,
a localized SF is present on them. Having a universal code and
being formed according to the law of the hierarchy of the
Universe, the SF ensures the presence of weak interaction.

In detail, it looks like this. When a lepton flies past a neu-
tron, so that their SFs overlap, this causes the birth of a W(Z°)-
boson. There is enough time for this since nuclear time is
much longer than a lepton's lifetime and interaction time with
a W(Z°)- boson. Therefore, when a certain distance is reached
between a lepton and a neutron [12], their SFs overlap, which
stimulates the emission of weak interaction bosons by the
neutron and a lepton transformation or scattering reaction
occurs.

Since the law of conservation of electric charge must be
observed in both Worlds, the process of transforming the W—
boson into the Z°— boson must be accompanied by the creation
of a pair of quarks with a total electric charge of -1 and a total
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spin of s = 0. This is the same pair of quarks du that forms
the T -meson.

The experiment shows that a proton, an electron, and an
electron antineutrino are formed during the decay of a neutron
(Figure 5). This can be the case if in World-3 the transfor-
mation reaction of the W; - boson into the Z9— boson is ac-
companied by the formation of a d + @ pair in a bound (vir-
tual) state with the ZJ— boson. Since the density of quark
matter in World-3 is high [1], this causes an interaction be-
tween the virtual particle % and the real u. When this pair is
annihilated, the energy necessary to release the d-quark will
be released. A real particle, being a fermion, cannot become
virtual. Therefore, the interaction of the u quark with can only
be contact with the simultaneous transformation of the
d-quark, which is part of the virtual pair, into a free d-quark. In
other words, there is an exchange of the d-quark from the
virtual pair with a free u-quark with the subsequent return of
the virtual pair uu to the vacuum state [14]. It is worth men-
tioning that the mass of the d-quark (~7 MeV/c?) exceeds the
mass of the u-quark (~5 MeV/c?), which could hinder the
weak interaction reaction. However, the simultaneous trans-
formation W5~ —Z2, in which a large amount of energy is
released, will contribute to the course of this reaction. Only in
this case will the decay of the neutron into a proton and lep-
tons be accompanied by the release of y-quanta.

In this scheme (Figure 5), the appearance of a white pair of
quarks (dit) is synchronously accompanied by the appear-
ance of a pair of leptons (e~7¥). Thus, an interesting parallel
has emerged: the appearance of a white pair of color charges
in World-3 is accompanied by the birth of a pair of lepton
charges in World-4. Similarly, the appearance of a white tri-
plet of color charges is accompanied by the birth of a baryon
charge.

Let us check whether the neutron decay scheme can be
implemented under the condition that the primary process is
the creation of a virtual Z°- boson with its transformation into
a W'— boson, due to which the neutron will turn into a proton.
In this case, there is not enough energy to create a pair of
leptons. Therefore, this scheme cannot be implemented.

The entire process of weak interaction in World-3 can be
described by the gross formula:

u + (udd) - (uud) + d. (19)

At the same time, the process of changing the composition
of the triplet of bound quarks at the information level causes
the replacement of a neutron by a proton with the release of an
electron and an antineutrino. It is important that the process
(19) can be realized exclusively due to the transformation W*
— Z° as a result of which the necessary energy is released for
the implementation of the process.

As follows from the form of the weak interaction scheme,
the transformation of the d-quark into the u-quark is accom-
panied by the transformation of the u-quark into the d-quark at
the second stage, which ensures the electroneutrality of
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World-3.

This scheme simultaneously explains why the quark com-
position of matter in World-3 and leptons in World-4 are
similar.

When comparing the processes of weak interaction in
World-3 and World-4, it turns out that the sum of the color
charges formed in the process of weak interaction of quarks is
zero, as is the sum of the lepton charges of the formed leptons.
The total electric charge of these particles in World-3 and
World-4 is also the same. In addition, a particle and an anti-
particle are formed in both Worlds. Therefore, we can assume
that the spatial metamorphosis of the formed pair of quarks is
the formed pair of leptons. Moreover, it seems that the pair of
quarks and the pair of leptons are split states of one particle
(boson) in World-3 and one particle in World-4, connected to
each other by spatial metamorphosis. However, spatial met-
amorphosis can also combine several particles of the Hidden
World with one particle (or several particles) of the Manifest
World, as is observed in the example of hadrons. Therefore, it
is not surprising that two particles of World-3 correspond to
two particles of World-4. And yet, the mentioned particle can
be found. Let's look at the scheme

W->Z%+e +v,) > Z%+e™ +7,. (20)

The first process will be isoenergetic, with the formation of
an intermediate complex boson, which in a short time (<10
s) decays with the formation of a virtual boson Z° and a free
pair of leptons. A similar reaction occurs in World-3. There-
fore, the particles associated with spatial metamorphosis in
World-3 and World-4 are bosons (Z9 +d + @) and (Z° +
e~ + V,) with truly short lifetimes.

It is important to pay attention to certain details of the weak
interaction. In particular, if as a result of the fission of a boson
(Z9+d +u) a boson Z2 and a free pair of quarks d + @
are born, then the further interaction u + @ will lead to the
emission of y-quanta. If a virtual pair d + @ is born, which is
forced to interact with a free u-quark to release a d-quark, then
there will be no emission of y-quanta.

Since in the process of the weak interaction in World-3 a
pair of quarks (d, @), which is part of the structure of the pion
7, is born, it is not surprising that charged pions decay with
the formation of leptons. However, pions are quite massive
particles (264.1 and 273.1 electron masses), and the total mass
of the formed leptons (electron and electron antineutrino)
during the decay of a neutron does not exceed the difference
in the masses of the neutron and proton (2.5309 electron
masses). Nothing is surprising in this, since in the processes of
weak interaction the initial state corresponds to virtual parti-
cles that require energy for their liberation, which causes a
decrease in the energy of the born leptons.

It is known that T-mesons can decay in several ways: with
and without the emission of y-quanta, which confirms the
analysis performed above:
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(21)

The decay of charged pions into leptons occurs at the level
of conservation of energy and electric charge in both Worlds.
At the same time, in World-3, the n- meson (du) interacts
with a free u- quark: (di) +u - ((ui) +d) - (ui)* +
d +y. Here (u@)*- EVP. Such a reaction corresponds to the
strong interaction, which leads to a short lifetime of the n -
meson. In this case, a free d- quark is released and a
y-quantum is emitted, and the excess energy in World-4 is

spent on creating a pair of leptons that accompany the ap-
pearance of quarks d + . Since the - meson corresponds to
a real pair of quarks (di), that is, no energy is spent on re-
leasing this pair from the virtual state, the energy of the cre-
ated pair of leptons will be significantly higher than in the
decay of a neutron by the mechanism of the weak interaction.

We have already said that only information transfer is be-
tween different spaces. In the case of weak interaction, in-
formation is transferred about the need to create a pair of
leptons by using the energy available in World-4.

Now let's consider several reactions involving l/|/3i or Z?9
boson without the creation of a pair of leptons. These reac-
tions will look like this:

d(- u<+3& u(+2) d¢3)
u(+2) d-3) u(+2) d-3) (22)
W(-1) Wi(+1) Z3(0) Z3(0)
d(-1 u+3 uee§ d- 1)
This is what scattering will look like when interacting be-  and the reverse reaction to it
tween quarks with the participation of Z2 boson:
V+n—>p++ef. (25)
d u
u d Schemes will describe these reactions
d u (23)
n& p(tx
d/ ZsOU y/ Zy(0)d V(0
(26)

Z2 boson is not sensitive to the type of quarks. Therefore,
scattering processes can occur in any pair of quarks, one of
which emits a virtual Z2 boson, and the other scatters on it.

The electron and neutrino scattering processes by the Z°
boson will proceed similarly in World-4. Of course, the Z°
boson will be emitted and absorbed by a neutron (an isolated
neutron or in a group of neutrons) or a proton in a group of
protons.

We have already considered the processes of weak interac-
tion in detail. Therefore, it is clear that the scattering of a
neutrino by an electron with the participation of the Z° boson

cannot exist since leptons do not emit weak interaction bosons.

Therefore, we can only register the scattering of an electron or
a neutrino by a neutron in weak interaction reactions with the
participation of virtual bosons.

Now let's consider in detail the known reactions associated
with neutrinos.

1. The reaction observed by Reines and Cohen:

pt+e — v+n (24)
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n(0)
W(+l)\e(_)

e()
p(+ \
W(-1) ve(0)
p(+) n(0)

Since the total rest energy of a proton and an electron is less
than the rest energy of a neutron, the reaction (24) and the first
of the schemes (26) allow to register a neutrino only at a
sufficiently high electron energy (m.c? > 1.3 MeV), which was
done. In addition, a similar reaction can be realized by
K-capture of an electron by an atomic nucleus. In this case, a
neutrino will be released, and the charge of the atomic nucleus
will decrease by one.

Reaction (25) and the second reaction from schemes (26)
can proceed with an arbitrary neutrino energy. In this case, the
neutrino will disappear and an electron with a high kinetic
energy will appear.

Both reactions are possible since the energy necessary for
the reaction to proceed (=1.3 MeV) is released during the
transformation W*=— Z°.

2. Now let us consider the scattering of an antineutrino on a
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proton and a positron on a neutron. It is easy to see that
the reaction of the interaction of an antineutrino (at the
antineutrino energy E; > 1,81 MeB) with a proton,
which in a nucleus with an excess of protons is capable
of emitting W+- bosons, will be allowed:

Vo +p" > n+e 27

On the other hand, scattering of a positron by a neutron will
occur at an arbitrary positron energy.

3. Finally, the tau-lepton decay reaction is worth consid-
ering. This reaction is believed to occur within the
framework of the weak interaction, but the short lifetime
of the tau-lepton (2.9 410-13 s) contradicts this.

Since the tau-lepton decay was not observed in an absolute
vacuum, it should be assumed that it interacts with atomic
nuclei. The weak interaction will manifest itself only when the
tau-lepton interacts with the W'- boson according to the
scheme of electron-to-electron neutrino transformation.
Therefore, we will have the reactions

”(& v.(0) P(:X

n(0) \ p(+) »\
W(+1) ) W(-1) \(0)

()

(28)

p(+) n(0)

These reactions will occur at an arbitrary tau lepton energy
(m,c? = 1784.36 MeV) and sufficient tau neutrino energy (E,, >
1783.06 MeV). In this case, pions are not produced, but only a
change in the nuclear charge occurs.

The first of these reactions is possible in the presence of
nuclei with excess protons in space, while the second can
occur in nuclei with excess neutrons. However, the tau lepton
transformation reaction exists even in the absence of such
nuclei. From this we conclude that according to the weak
interaction scheme, the tau lepton decay reaction will be un-
likely, and therefore slow. From this, such a reaction cannot
describe the experimental data on the tau lepton transfor-
mation. Consequently, it is necessary to look for the reasons
for the instability of the tau lepton within the framework of the
strong interaction.

The tau lepton is known to have a mass exceeding the mass
of nucleons. Since it has a negative electric charge, it can
easily penetrate the atomic nucleus and cause a deep inelastic
impact. As a result of such an impact, another particle — -~ will
be knocked out of the nucleus, which will take on the electric
charge of the tau lepton. In this case, a tau lepton neutrino will
be released from the nucleus instead of the tau lepton.
Therefore, the tau lepton decay reaction has the form:

TH+X 5> X+ +ov. (29)
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Here the nucleus (“X) acts as a catalyst.

If a neutral pion is knocked out as a result of a tau lepton
impact on the nucleus, then one proton in the nucleus will be
converted into a neutron:

T +2X - @Y + 7% + v, (30)

In addition, there is the possibility of spontaneous decay of
the tau lepton with the formation of light leptons:

T+-> W + v+ VT} 31)

T +—-> e + Vv, + vq

All of the above tau-lepton decay reactions should proceed
with high efficiency, corresponding to experimental study
results.

Simultaneously with the tau-lepton decay reaction, a cor-
responding reaction will proceed in World-3 according to the
weak interaction scheme:

d(- ;‘x uic,t)  d- &

(¢

(32)

1.3. Electromagnetic Interaction

Understanding that the Universe's hierarchical structure is
connected with the program laid down in the SF, which is
formed on the Laws of Unity and Similarity, let us apply the
principles of modeling the physics of strong interaction to
electromagnetic interaction. In this case, instead of exciting
the EVP to a virtual state, we will use the excitation of an
electromagnetic quantum to a virtual state. Let us see whether
a virtual electromagnetic quantum can provide interaction
between elementary electric charges.

Elementary electric charges in the Universe are the charges
of an electron and a proton. The energy of electrostatic in-
teraction, depending on the distance between them, is

U=2-9-100=1-2304-107] (39
Since the transfer of an electromagnetic wave conducts the
electromagnetic interaction between these charges, let's see if
this wave has enough energy to provide the required amount
of interaction energy.
Therefore, a standing electromagnetic wave will be estab-
lished between the charges, and the length of this wave will be

equal to twice the distance between the charges. You can
calculate the energy of the photon and compare it with the
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amount of energy of the Coulomb interaction

the photon energy is 3 orders of magnitude greater than the
Coulomb interaction energy.

By placing this wave in a potential well, we will achieve
equality between the energy of a virtual photon and the energy
of the Coulomb interaction. In this case, a virtual photon can
provide interaction between the electric charges of elementary
particles.

In the article [15], it was shown that it is possible to de-
scribe the Coulomb interaction using virtual photons only by
assuming that circularly polarized photons provide such in-
teraction. This fact is facilitated by the presence of electron
helicity [16]. In this case, the helicity of electrons is negative,
that is, they are left-handed polarized, and that of positrons is
positive - right-handed polarized. Therefore, we can assume
that a negative charge will absorb a left-handed polarized
circular electromagnetic wave, and a positive charge will
absorb a right-handed polarized one. In this case, they will
emit a wave of a different polarization.

Let us describe the right-handed polarized wave emitted by
a negative charge as the sum of two linearly polarized waves:

E, = E, cos (wt — kx),
E, = E, sin (wt — kx)= Eycos (wt — kx — 7'[/2).} (35)

Of course, the formula should describe an electromagnetic
wave E = Egexp[—i(wt — kx)], but for clarity, the image of
waves by trigonometric functions is used here.

The E, wave resembles a standing wave in a pipe; the re-
verse wave occurs without loss of phase. As for the E, wave, it
resembles a standing wave in a string. In this case, the reverse
wave loses phase by a magnitude of n. As a result, the wave
reflected from a positive charge will become left-handed
polarized. As a result, an interaction will be established be-
tween these charges, which provides attraction between them.
If the charges had the same sign, then the absorption of waves
according to the mechanism described above would not occur.
Repulsion would arise between them.

Now, we will detail the interaction between charges. For
fundamental interactions, we will use the Law of Similarity.
Therefore, to solve the problem of electromagnetic interaction,
we will use the mechanism of strong interaction.

The formula determines the energy of the electrostatic field
of a charge

q2

4meegR

W =

1
3 (36)
where R = i/mc [14].

The emission of a virtual photon by the field of a charged
particle will lower the energy of the electrostatic field of this
charge. However, the charge of the particle is quantified, i.e.

%- 6.626-10734-3-108
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= % 19.878 10726 J,

(34)
unchanging. Therefore, the emission of a virtual photon is
conducted by the electric field of the particle charge at the
expense of the energy of the SF localized on the same particle
and responsible for its mass [6].

As in the case of the strong interaction, the transfer of a
virtual photon between particles is accompanied by a simul-
taneous reverse transfer of the SF energy, which restores the
SF energy of the first charge. The absorption of a virtual
photon by the charge of the opposite sign leads to the transfer
of the energy of the virtual photon to it and the restoration of
the energy of the electrostatic field, and therefore the SF lo-
calized on it. Thus, the binding energy between charges of
opposite signs will be equal to twice the energy of the virtual
photon.

A photon's absorption is a dynamic process, so it is imme-
diately accompanied by the emission of another virtual photon
with the opposite polarization, which can be perceived as the
appearance of a standing electromagnetic wave.

From Coulomb's law, it is known that the energy of inter-
action between charges due to the creation of a virtual photon
depends on the magnitude of the charges of the interacting
particles and is proportional to the product of the interacting
charges. These charges consist of elementary charges, and
each elementary charge of the first particle interacts with each
elementary charge of the second particle. As a result, the
interaction energy will be proportional to the product of the
sum of the elementary charges of one particle by the sum of
the elementary charges of the second particle. The interaction
occurs between charges, but is controlled by the SF.

Thus, we have seen that there are free and virtual photons in
three-dimensional space. At the same time, virtual photons
provide electromagnetic interaction between electrically
charged particles using SF control as the organizer of the
process.

Based on the Coulomb formula for the electromagnetic
interaction between electrically charged particles, we can
understand that this interaction is transmitted to an arbitrary
distance in the Universe. It would probably be so if everything
in the Universe stood still. However, everything in the Uni-
verse is moving. What should we expect in this case?

If the electric field were continuous, then practically noth-
ing would change. It is another matter when the interaction
between electric charges is conducted by exchanging virtual
photons, which move at the speed of light even in a virtual
state. Such targeted transfer of a virtual photon is possible
only due to the control action of the SF, which knows the
coordinates of another charged particle. As long as two in-
teracting charges are close, the virtual quantum will quickly
move from one charge to another at an arbitrary speed of
movement of the charges relative to each other. This type of
interaction is observed between an electron and an atomic
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nucleus in an atom. It is another matter when the distance
between the charges exceeds some critical value, which is
determined by the distance the charge has moved during the
time the virtual photon moved to it, and the dimensions of the
body on which the charge is located.

Let us take the electrostatic interaction between the Sun and
the Earth as an example. A virtual photon can cover the dis-
tance between the Sun and the Earth in 500 s. During this time,
the Earth, at a speed of 30 km/s, will move away by 15,000
km, while the diameter of the Earth is 12,740 km. Therefore,
we can conclude that the electrostatic interaction is absent in
this case.

Let us see what happens in reality. It is known [17] that the
Earth has a rather large electric charge, the magnitude of
which is approximately 5 40° C. In this case, almost all of the
electric field is localized between the Earth's surface and the
ionosphere. A weak electric current flows through the at-
mosphere. At the same time, the solar wind supplies charges
to the Earth's ionosphere. The solar wind's rate of supply of
charges constantly varies within wide limits. Therefore, an
uncompensated electric charge exists on the Earth and on the
Sun. At the same time, the electrostatic interaction between
the Sun and the Earth does not affect the characteristics of the
Earth's orbit around the Sun.

Based on this consideration, the following conclusion can
be drawn. If no other particle is charged in a certain direction,
then the transfer of a virtual photon will not occur in that
direction. Therefore, there is practically no field in the space
outside the interacting particles.

The electromagnetic  interaction due to the
three-dimensional EMF must be realized in our
three-dimensional space. In the one-dimensional and

two-dimensional layers of the Super-Universe, the interaction
between electric charges must occur due to the specific EMF
characteristic of these layers.

1.4. Gravitational Interactions

The ratio between gravitational and electrostatic interac-
tions in the electron-proton pair is kep=4.4126«10'4°. However,
in nature, gravitational interaction occurs between massive
objects, the mass of which is determined mainly by nucleons.
Therefore, such a ratio should be considered in the pro-
ton-antiproton pair. In this case, this ratio is k,,=0.808-10"%.
This ratio is important in this case, since in nature, gravita-
tional interaction occurs exclusively between large masses
represented by nucleons.

Since time, mass, and Planck length determine the details
of the birth of the Universe [18], let us look at the ratio be-
tween gravitational and electrostatic interactions in a pair of
Planck particles. In this case, we obtain the ratio:

hc

81

e?
4TTE,

m3 =0.2304107": 1.23107.  (37)
0
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This formula uses the reduced Planck mass . As we

8nG

can see, the electrostatic and gravitational interactions now
have the same order of magnitude. Suppose we use the data on
the real value of the electric charge of dyons (e/6). In that case,
it turns out that in World-2 the gravitational interaction is 2
orders of magnitude greater than the electrostatic one. We
obtain such a ratio under the assumption that the value ¢, is
the same in all layers of stratified space. In fact, this is not the
case. Thus, we can expect that the gravitational and electro-
magnetic interactions in World-2 are the same.

Since Planck particles are located in a one-dimensional
layer of the Super-Universe, this gives reason to consider
gravitational interaction not in the Universe, but in a layered
Super-Universe.

Let's see how gravitational interaction differs from elec-
trostatic interaction in that it manifests itself at an arbitrary
distance between objects.

In connection with the discovery of gravitational waves
[19], many scientific works appeared with the interpretation
of experimentally obtained results. At the same time, it is
worth noting the idea that gravitational waves arose when two
black holes merged. The author considered the process of
merging black holes from the standpoint of the UMIE model
[1]. It was shown that the laws of physics will not be violated
only in the case when the excess mass and energy, according
to the virial theorem, go beyond the limits of interaction with
the black hole [20] in the form of a SF [6], which is charac-
terized by 12 spatial and temporal coordinates. Therefore, it
can go beyond the limits of the black hole, creating conditions
for the existence of a gravitational field in black holes.

The development of the theory of gravity began with the
emergence of Newton's formula

Gmimy

F= (38)

T2
which reflected Kepler's empirically obtained laws for the
motion of the planets of the Solar System. It is significant that
this formula correctly reflected the gravitational interaction
between bodies in both the classical and quantum approaches.
Further development of the theory of gravity practically did
not go beyond the phenomenological approach to under-
standing the phenomenon. As a result, the nature of gravita-
tional interaction remains unknown.

Separately, it is necessary to mention Kaluza's theory,
which, being geometric, has withstood the test of time.
However, attempts at its analytical description constantly
encounter an insurmountable obstacle. Nevertheless, Kaluza's
theory makes it possible to conclude that the unknown SF is
responsible for the appearance of both the electromagnetic
field and the gravitational field, which forms virtual gravita-
tional waves. Moreover, based on the Law of Unity and Sim-
ilarity [1, 21], it can be argued that the SF is responsible for all
fundamental interactions in the Universe.

Just as Kaluza's theory has stood the test of time, so has
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Einstein's geometric interpretation of the gravitational field.
However, in this case too, nothing can be said with certainty
about the nature of the gravitational field.

Using phenomenological approaches, scientists try to de-
scribe the gravitational interaction in a similar way to the
description of other interactions, particularly the electro-
magnetic interaction, based on both the classical and quantum
theories of these interactions. Unfortunately, they forget that a
vector field and the gravitational one by a tensor field describe
the electromagnetic interaction. In addition, the graviton is
attributed to zero rest mass, spin 2, and helicity. Let's analyze
this model using the example of a black hole.

Ablack hole has such a powerful gravitational field that not
even a quantum of light with the appropriate energy and mass
can escape from it. The graviton is attributed to properties
similar to those of photons. On the other hand, the presence of
gravitational interaction between bodies indicates that the
graviton must have non-zero mass and energy. So, how can
the gravitational field of a black hole release it?

A significant difference between electrostatic and gravita-
tional interactions is that gravitational interaction manifests
itself not only within the solar system but also in the galaxy,
clusters of galaxies, and clusters of galaxies in the Universe.
As a result, large clusters of galaxies and large voids appear in
the Universe. Thus, gravitational interaction manifests itself
in the Universe to the fullest extent, despite the constant mo-
tion of stars, galaxies, and their clusters.

In physics, it is established that gravitational interaction
exists between masses that function as gravitational charges.
On the other hand, in our works it is established that the mass
of a body is responsible for the SF localized on it [6]. From
this we conclude that the SF also controls the gravitational
interaction, creating mass virtual waves called gravitons.
Unlike electromagnetic waves, the SF is multidimensional,
therefore, gravitons are multidimensional.

Let us carefully consider Newton's formula (38) for gravi-
tational interaction. It is easy to see that it provides a constant
magnitude of the interaction force when the scale of the in-
teraction changes. To do this, it is necessary to simultaneously
change the magnitude of the interacting masses and the dis-
tance between them by the same factor. It is logical to con-
clude that this fact is used by gravitational interaction at dif-
ferent hierarchical levels (HL). This conclusion must be made,
realizing that the transfer of a graviton wave between two
interacting stars within the same galaxy or between galaxies
would require many years if the graviton were
three-dimensional. If there was a motion of all stars and gal-
axies, such an interaction would be impossible. Since the
graviton wave is multidimensional, this allows it to immedi-
ately take advantage of the presence of a delocalized point of
interaction between World-4 and World-3, as well as between
World-3 and World-2, the dimensions of which are combined
with the properties of the SF and World-1, for transfer be-
tween interacting masses.

Experience shows that the transformation of a star into a
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black hole ensures that the gravitational attraction of matter to
the black hole remains unchanged. It ensures that the black
hole captures matter, stars, and other black holes from nearby
space if they come close enough to the black hole.

In the article [20], it was shown that galactic arms could be
formed only as a result of the merger of black holes. It was
also shown that only the SF and gravitational waves generated
by the SF can go beyond the black hole. At the same time, the
exit of matter beyond the black holes could be provided only
by the multidimensional SF [6], as an intermediary of this
process. In other words, the black hole emits the SF, and the
SF at a certain distance from the black hole creates matter in
the Universe.

Using its multidimensionality and the presence of infor-
mation interaction between layers of stratified space, which
occurs through a delocalized point, the SF "knows" the coor-
dinates of all masses in the Universe [6]. In this case, it can
organize the interaction between massive bodies (planets,
stars) or massive systems of bodies (galaxies).

It is clear that the SF and the gravitational waves generated
by it must have dimensions that exceed those of our Universe.

Unlike electrostatic interactions between charges, which
can lead to attraction or repulsion of charged particles de-
pending on the sign of the electric charge, gravitational at-
traction occurs between masses of the same sign. Given the
tensor nature of the gravitational field, it can be assumed that
the interaction between masses of the same sign is conducted
by the exchange of gravitons, represented by a double helix.

In this case, the standing wave of the interaction (virtual
graviton) between massive bodies must contain the full
wavelength so that the phases at both ends are the same, i.e., at
x =r1 = A the phase of the wave will change by 2n. Therefore,
the condition for the subsequent radiation is preserved, i.e.,
the same double helix is emitted as is absorbed.

Since the SF, thanks to its dimensionality, can instantly
overcome arbitrary distances in the Universe, it can contribute
to the fact that the interaction between galaxies will occur
almost instantaneously. We emphasize once again that this
possibility is caused by the hierarchical structure of the Uni-
verse [22].

We know that at the first three HL interactions (weak,
strong, and electromagnetic) the speed of its propagation is
equal to the speed of light. At the planetary levels, as well as at
the levels of star systems, galaxies, and galactic clusters,
different laws of propagation of gravitational interaction will
operate due to its multidimensionality.

Considering the Universe's hierarchical structure, the au-
thor concluded that in the upper HL, the speed of gravitational
interaction should significantly exceed the speed of light.
When the properties of the SF became clear [6], then it be-
came clear that such a fact could take place. The presence of
gravitational interaction in the galaxy and between galaxies in
the Universe is explained by the properties of the SF.

The physics of gravitational interaction can be understood
using the mechanisms of strong interaction, based on the Law
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of Similarity in the Universe. In both cases, the interaction is
realized through the exchange of virtual bosons. However,
considering the universe's hierarchical structure, we saw that
gravitational interaction should be different at different HLs,
although it occurs through the exchange of virtual gravita-
tional waves (gravitons). In other words, gravitational waves
at different HLs should have different properties.

This exchange looks like this. Let mass A interact with
mass B. Mass A emits a graviton, reducing the energy of the
SF localized on it. Towards the graviton, SF energy is trans-
ferred from mass B, compensating for the loss in radiation by
mass A. In turn, the graviton restores the energy of mass B and
disappears, passing into the vacuum state. This event causes
the excitation of a new graviton and its emission by mass B.
At the same time, the SF energy absorbed by mass A stimu-
lates the emission of SF energy towards the graviton to mass
B. Therefore, in addition to the EVP, the physical vacuum
contains not only zero oscillations of the electromagnetic field,
but also zero oscillations of the gravitational field.

The cycle of radiation and absorption of graviton and SF is
repeated infinitely. The multidimensionality of SF and gravi-
tational waves will be responsible for the extremely weak
gravitational interaction between bodies. Let's see in detail
how this looks.

To model gravitational interactions at different HLs, let us
take some numbers that are not very different from real
numbers as a basis. In the future, these numbers can be refined
according to the data from observations of the universe. First
of all, let us pay attention to the estimate of the radius of the
Universe and the mass of matter in the Universe, given in [1]:
Ry =1.340%m, My = 4.18 40°* kg. We will assume that these
numbers correspond to the structure of the Universe. Having
this data, we will calculate the practical value of the number of
stars with a mass equal to the mass of the Sun. The calculation
shows that it is N = 2.1-10%. This value can be represented
as the product of the total number of galaxies (Nug) and the
number of stars (Nsgr) in the galaxy: Net = Ning Nsiar. Let us
assume that Ning = Ns@r = 4.6 10, which is consistent with
the estimate given in [23]. Therefore, this assumption may be
held. Let us further assume that the total number of galaxies in
the Universe is distributed between the number of galaxy
clusters (Ngc) and the number of galaxies in the cluster (Ng), so
that Ny = 2 10° galaxies and Ny = 2.3 10

Newton's formula (38) provides a constant value of the
gravitational interaction force when the scale of the interac-
tion changes. Therefore, to present the material further, we
will introduce a scale factor (k) for all HLs where gravitational
interaction manifests itself. The value of the scale factor will
determine in which layer of the stratified Super-Universe the
maximum value of the graviton energy will be located and
where the gravitational charge of the corresponding HL will
be localized.

The multidimensionality of gravitational interaction will
require the force of interaction to be the same in all layers of
stratified space. At the same time, when moving from World-4
to the worlds of lower dimensions, the energy of gravitational
interaction increases significantly, so that in World-2 the en-
ergies of electrostatic and gravitational interactions between
dyons have the same order of magnitude. Returning to the
final destination object in World-4, the interaction energy
decreases to the initial state. Therefore, we can only talk about
the energy of gravitational interaction familiar to us in
World-4. Due to its multidimensionality, the gravitational
interaction in the Universe is so small.

The scale factor k's value must be different for different
HLs of gravitational interaction. Otherwise, we will reduce
these HLs to one HL.

Above, we discussed time unity on the minimum element
on different HLs. In other words, for one oscillation of the
corresponding graviton, the signal must cover the size of the
minimum element. From here, it is easy to calculate the value
of k.

In the Universe At = h/Mpinc®. In another layer As =
h/KM pinC2.

At the same time

Aty - ¢ = kRpin (39)

From here

k h

(40)

MminRminC

The calculation of the values of the parameters included in
Newton's formula for each HL is given in Table 2.

Table 2. Calculation of gravitational interaction parameters at different hierarchical levels.

HL Ry, m Rutmins M Mmin, kg RuL/Ruimin - K KMin K RyyLmin k Ry
Planetary systems ~4540%  6.440° 610 0.740° 2.340% 1.4 40" 1.540% 1.140%
Stellar systems ~4710°  ~45402%  210% 1.04 108 540 1107 2.310% 2.310%
Galaxy clusters ~210% ~4710° 940" 425 2.310% 2.110™ 1.1403% 710%
Metagalaxy 1.3410% ~210% 1.810" 650 2540 2240 5403 3.340%
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As can be seen from Table 2, the Earth is the minimum
element of the planetary system, and the Solar System is the
maximum. It is also the minimum element for the galaxy.

To interpret the obtained calculation results, we will pay
attention to the fact that in World-3 the average distance be-
tween quarks is 10™m, and between dyons in World-2 -
640 m [1, 24]. Comparison of the parameters given in the
last three columns of Table 2 with the parameters of particles
in the three layers of the stratified Super-Universe shows that
the reduced distances are significantly smaller than in
World-3, but more prominent than in World-2. At the same
time, the minimum reduced mass is several orders of magni-
tude smaller than the Planck mass and several orders of
magnitude larger than the mass of particles in World-3 and
World-4. This result may indicate that gravitational waves
propagate simultaneously in World-2 and World-3. Therefore,
in theory we are dealing with reduced masses and distances
that describe gravitational interaction in a multidimensional
Super-Universe.

The value of the constant k. in Coulomb's law is different in
different layers of the stratified Super-Universe. Let us as-
sume that in World-2 the values of the electrostatic and grav-
itational interactions between dyons are the same. This will
allow us to estimate the value of the constant in Coulomb's
law for one-dimensional space. Since the gravitational inter-
action is realized in the one-dimensional and two-dimensional
layers of the Super-Universe, we can assume that the constant
G is the same for the entire Super-Universe. In this case, we
rewrite formula (23) as:

(41)

From here

__ 36hc
=

ke, = 4,45-10%3, (42)
which is almost 5000 times greater than the constant in Cou-
lomb's law in the Universe. If we use the reduced Planck mass,
the value of k. in formula (42) will decrease by 8 times, i.e. it
will become equal to 1.77 10™2.

However, the question remains: does the HL affect the
value of the gravitational interaction constant (y, G)? From
Table 2, we can conclude that such an effect exists. In this case,
the value of the interstellar gravitational interaction increases
constantly, and at higher HLs, it decreases. This is indicated
by a significant decrease in the value of k Ry, for the interac-
tion between galaxies and galaxy clusters. Purely phenome-
nologically, this can be imagined as an additive repulsion, the
value of which increases with increasing distance. In this case,
we will obtain an accelerated divergence of galaxies [25].

On the other hand, in [26] it is suggested that the acceler-
ated divergence of galaxies may be due to a non-zero value of
the cosmological constant A. The value of the cosmological
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constant was calculated in [14]. Its value is A = 2.7958473
10°°® cm™. This fact confirms that it is necessary to carry out
additional calculations of the possible contribution of the
constant A to the accelerated expansion of the Universe. It
turned out that physicists are not familiar with the monograph
by I. Gerlovin [14], so the author of this article provided data
on A in the article [27].

Now, let us pay attention to the gravitational interaction of a
massive body with a photon. A photon has a mass of my, =
hv/c*. Therefore, it will be attracted to massive bodies, dis-
torting its trajectory of motion.

It was shown above that the gravitational interaction is
completely due to the participation of the SF. Is the SF present
near the photon? To answer this question, it is worth referring
to the | monograph. Gerlovin [14] showed that the excitation
of the EVP causes the appearance of a wave that moves at a
speed c. That is, simultaneously with the photon, the wave of
excitation of the EVP to the virtual state also moves. And such
excitation is possible only thanks to the SF. Therefore, the
photon moves together with the SF and therefore can have a
mass and participate in the gravitational interaction.

Astronomers have a problem with the discrepancy between
the value of the Hubble constant and the average density of
matter in the Universe. This problem is due to the fact that
astronomers see only 5% of the mass necessary to explain the
value of the Hubble constant. Therefore, they introduced the
concept of dark matter and dark energy, although they do not
know what they are. And, despite such an anti-scientific ex-
planation, many cosmologists have switched to searching for
the nature of dark matter and energy. Many scientific works
have appeared on this topic and their number continues to
grow. This situation has not led to the understanding that
abandoning the standard model of the creation of the universe
is necessary. In fact, it is necessary to develop a model of the
UMIE that does not contradict the laws of physics.

The article [27] showed that in the UMIE model, no more
than 8% of the mass in the Universe can be seen by optical
methods. Since the mass of stars is constantly increasing from
birth to the present, their mass was significantly less in the
past. We can conclude, taking into account the well-known
fact that the radiation capacity of a star depends on its mass,
that at the beginning of the development of the Universe
(perhaps for hundreds of millions of years), when the mass of
stars was still small, it was impossible to see newborn stars by
optical methods. Therefore, we can actually see no more than
5% of the mass of stars with astronomical instruments.

Gravitational waves see all 100% of the current mass of the
Universe. This is confirmed by the complete correspondence
between the Universe's current mass and the Hubble con-
stant's value. The lack of understanding of this fact within the
Standard Model of the birth of the Universe has led to the
emergence of anti-scientific theories that effectively inhibit
science.

The article [23] states that the speed of propagation of
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gravitational interaction in the Universe is equal to the speed
of light on the basis that it was possible to register the colli-
sion of two neutron stars simultaneously in the form of a flash
of high-energy y-quanta and a gravitational wave pulse. In this
regard, it is worth saying that in fact the experimenters saw
not a gravitational wave, which is responsible for the gravi-
tational interaction, but an energy pulse of the SF [6], which
carries away excess energy when two massive bodies merge -
neutron stars or black holes [20]. Being multidimensional, the
SF can form an energy pulse both in the multidimensional
Super-Universe and in the three-dimensional Universe. It is
clear that the transfer of SF energy in the Universe can only
occur at a speed not exceeding the speed of light in a vacuum.

2. Conclusion

The second part of the review is devoted to describing some
of the achievements that the author managed to obtain thanks
to the use of the UMIE model. The model is built on the basis
of the Laws of Similarity and Unity in the Universe. At the
same time, all the laws of physics, particularly the law of the
hierarchical structure of large systems, are taken into account.
As a result, the UMIE model fulfilled the requirements of all
the laws, using the view of the Universe as a component of the
Super-Universe. In turn, the Super-Universe is represented by
a layered space, which consists of four elements: ze-
ro-dimensional space (World-1), one-dimensional space
(World-2), two-dimensional space (World-3) and our
three-dimensional space (World-4).

1. To ensure that all the laws of physics are fulfilled,
World-1 is represented by 12 collapsed spatial dimen-
sions, as well as time and information dimensions;
World-2 is represented by 3 spatial dimensions, two of
which remain collapsed; World-3 is represented by 3
spatial dimensions, one of which remains collapsed,;
World-4 is represented by 6 spatial dimensions, three of
which remain collapsed. The spatial dimensions of
World-1 encompass all the spatial dimensions of other
worlds. The time and information dimensions are
common to all layers of the layered space.

2. World-1 defines a time quantum whose value corre-
sponds to Planck time.

3. Through zero-dimensional space, the Scalar Field en-
ters at a constant speed, endowed with energy and a
program for the creation and control of all processes in
the Super-Universe. It ensures the interaction between
particles of different spaces at the information level. It
also ensures the presence of mass in elementary parti-
cles, the creation of fundamental particles, and the cre-
ation of heavy (Z > 4) nuclei and their molecular struc-
ture in the Universe.

4. In accordance with the laws of hierarchy, the Scalar
Field creates and provides seven types of fundamental
interactions: strong, weak, electromagnetic, and gravi-
tational.
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5. The processes of the creation of virtual quark pairs in

World-3 are fully synchronized with the creation of pi-
ons in World-4. Both virtual quark pairs and virtual pion
pairs are created by exciting the corresponding EVPs
with the SF energy localized on massive particles (re-
spectively, on quarks and nucleons). Creating a
quark-antiquark pair in World-3 corresponds to creating
a neutral pion n° in World-4. The transfer of a pion n°
between nucleons contributes to their strong interaction.
When a virtual pion n° is created in the vicinity of a
nucleon, the SF energy of the nucleon decreases. The
movement of a pion to another nucleon is accompanied
by the movement of the SF energy in the opposite di-
rection. The return of the pion to the vacuum state re-
stores the SF energy of the nucleon. The process of cre-
ation and recombination of virtual pairs is an oscillatory
process that repeats infinitely. The total SF of a proton
and a neutron can excite a virtual pair (x z"), which in
World-3 means the simultaneous formation of two cor-
responding quark virtual pairs. Such a process makes a
much more significant contribution to the strong inter-
action than in the case of the birth of a virtual neutral
pion.

. Since the interaction between quarks in World-3 leads to

the appearance of hadrons in World-4, the W* and Z°
bosons responsible for the weak interaction must exist as
a result of spatial metamorphosis with one part in
World-3 and the other in World-4. Between these parts
there is an interaction at the information level, which
synchronizes all processes that occur with the partici-
pation of these bosons. Leptons cannot emit virtual W*
and Z° bosons. Scattering and transformation of leptons
is possible only on W*and Z° bosons emitted by nuclei
with an excess of protons or neutrons. Similarly, in
World-3, scattering and transformation reactions of
quarks are possible.

. Four types of gravitational interactions ensure planetary

systems, star systems, galaxy clusters, and Metagalaxies
are stable. The structure of the Super-Universe ensures
the multidimensional nature of gravitational interaction,
which does not disappear when stars collapse to the state
of black holes. The multidimensionality of gravitational
interaction is responsible for the rapid interaction be-
tween large masses, but due to multidimensionality, the
magnitude of the constant of this interaction between an
electron and a proton is almost 40 orders of magnitude
weaker than the electromagnetic one. However, when
dyons interact in World-2, the electromagnetic and
gravitational interactions are of the same order of mag-
nitude. It is shown that the gravitational interaction in a
galaxy is stronger than in a planetary system, between
galaxies it is weaker, and between clusters of galaxies it
is even weaker, which can be perceived as the presence
of an additional repulsive force.
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Abbreviations

The UMIE Model

The Model of Creation of the
Universe with Minimum Initial
Entropy

World-1 Zero-dimensional Space
World-2 One-dimensional Space

World-3 Two-dimensional Space
World-4 Three-dimensional Space

SF Scalar Field

HL The Hierarchical Level

EVP The Elementary Vacuum Particle
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