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ABSTRACT

Since the creation of GR and subsequent works in cosmology, the question of the curvature
of space in the Universe (w > 0, w < 0 and £2 = 0) is considered one of the most important
and debated to this day. This is evident, because the curvature of space depends whether
the Universe expands, contracts or is static. These discussions allowed the author to propose
a paradoxical idea: simultaneous existence in the Universe of three interconnected space-
times (positive, negative and zero curvature) and on this basis, to develop a theory in which
each space-time plays its own role and develops in a strict accordance with its sign of
curvature. The proposed work explores a hypothesis of new space-time symmetry in the
Universe, according to which in the primary (maternal) generalized Absolute space-time
AST of zero (2 = 0) curvature with Euclidean geometry () when interacting with sphere
with distance-radius and curvature, which are equal to imaginary parabolic unit I (Ss,, = 1,
Nspp = I) at the moment of the Big Bang (BB), two mutually transparent noncommutative
self-consistent space-times were synchronously born:

« Hot space-time LST of constant positive (w > 0) curvature with positive density of
matter and energy, in which the elliptic Riemannian geometry (R) is realized, and the
tissue of space homogenously expands (relative to the tissue of Absolute space-time
AST) in time LT

 Cold space-time PST of constant negative (w < 0) curvature with negative density of
matter and energy, in which the hyperbolic Lobachevsky-Bolyai geometry (LB) is
realized, and the tissue of space heterogeneously contracts (relative to the tissue of
Absolute space-time 4ST) in time °T

At any moment of synchronization time (Tsy,c,) the following equation is carried out
[Lw (Tsynch) ) (Tsynch) =1 ]: where I = [1].

This cosmological model allows to ultimately solve the problem of the observed baryon
asymmetry and hidden mass in the Universe, since from the moment BB all the born matter
develops in the space-time we observe, of positive curvature ST, and all the born antimatter
develops in the not observed by us, space-time of negative curvature PST.

This approach allows to recognize the three space-time nature of spin and develop its
mechanism, which directly leads to a new three space-time self-consistent particle-soliton
model of the atom and atomic nucleus, which allows to give a new interpretation of quantum
mechanics.
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Graphical abstract: Three space-time model of the structure of the Universe.

The three space-time model of the structure of the Universe, proposed by the author, allows
to solve many fundamental problems of modern cosmology and theoretical physics and
creates the basis for building a unified physical theory (including one that unites GR and
quantum physics). In the foreseeable future, this model also gives hope to develop a
quantitative, logically complete model of the birth of BB and the subsequent Crunch Cr of
two mutually transparent non-commutative self-consistent space-times of constant positive
and constant negative curvature.
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Preamble

«So maybe what we call imaginary time is really more basic, and what we call real is just an
idea that we invent to help us describe what we think the Universe is like»

Stephen Hawking «A Brief History of Time», 1988.

«Quantum mechanics is certainly imposing. But an inner voice tells me that it is not yet the
real thing. The theory says a lot but does not really bring us any closer to the secret of the
“Old One.” ], at any rate, am convinced that He is not playing at dice.».

Albert Einstein «Letter to Max Born», December 4, 1926

«...God is a mathematician of a very high order, and He used very advanced mathematics in
constructing the Universe ».

Paul Adrien Maurice Dirac «The Evolution of the Physicist's Picture of Nature», May issue
Scientific American, 1963
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Chapter 1 Introduction

The curvature of space in the Universe, its dimension, space-time and geometric relations
realized in it are the main questions of cosmology and theoretical physics. The General
Theory of Relativity (GR) [1, 2], as the best theory of gravity, created the basis and gave these
areas of research and additional impetus [3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20,21, 22,23, 24,25, 26,27, 28]. Nowadays, the Standard Model is universally recognized
and is accepted as the best theory describing fundamental interactions [29]. However, in
modern physics, a significant number of problems have accumulated that need to be
resolved [30, 31, 32]. In addition to the above, it is primarily these problems and questions:
observed baryonic asymmetry in the Universe [33, 34]; Why, despite the inviolability of the
second law of thermodynamics, we do not observe the thermal death of the Universe [35,
36]7; The incompleteness of the inflation model of the Big Bang (BB) theory [37, 38, 39, 40,
41,42,43, 44, 45, 46, 47]; Where has the cold stage of development of the Universe ‘gone’ to
[48, 49, 50]7; Does the Universe oscillate [51, 52, 53, 54, 55, 56, 57, 58]?; Not understanding
the nature of dark matter and dark energy and why the observed space continues to rapidly
expand?; What is the nature of mass?; What is the fundamental role of the Brout-Englert-
Higgs field and the Higgs boson?; Is the electroweak interaction theory complete?; Not
understanding the origin of inertia forces; Where is the elementary magnetic charge
hidden?; What are the elementary electric and elementary magnetic charges?; Not
understanding the nature of spin of bosons and fermions; What is the nature of nuclear
forces and quarks confinement?; What is the tunneling effect mechanism?; The lack of a
complete theory of superconductivity; Why are there three generations of elementary
particles?; How should the concept of a physical field be correctly defined?; What are
compact massive objects observed in astronomy?; and the lack of a quantum gravity theory.

To try to answer these questions, some essential new ideas are required that lie at the very
core of the BB theory and allow to directly connect cosmology with both already known and
not yet discovered laws of physics. Developed by the author, a three space-time (positive,
negative and zero curvature) model structure of a stationary self-consistent Universe
provides new ideas and wide opportunities for building a unified physical theory. This model
allows to obtain six basic parameters in each space-time, which are responsible for the
evolution of the Universe from BB to Cr (see Chapter 3), and also makes clear the approach
to determining the dimension of the Universe (see Chapter 12).

In cosmology, the problem of the observed baryon asymmetry and hidden mass is naturally
solved, since from the moment BB all the born matter develops in the space-time we
observe, of positive curvature ST, and all the born antimatter develops in the not observed
by us, space-time of negative curvature ?ST (see Chapter 5).

The transition from the macro level to micro objects allows one to recognize the three space-
time nature of spin and develop its mechanism (see Chapter 7), which directly leads to a
three space-time self-consistent particle-soliton model of the atom (see Chapter 8). This
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approach allows us to give a new interpretation of quantum mechanics, revealing the
meaning of the Schrédinger and Dirac equations (see Chapter 11), and also to consistently
and substantially supplement the modern quantum theory of elementary particles.

The way out of the "captivity of Heisenberg's uncertainty” becomes possible thanks to a new
way of introducing generalized complex numbers (see sections 3.9, 3.10 of Chapter 3 and
Chapter 4). Each imaginary unit: parabolic /, elliptic i, and hyperbolic 7 is specified in strict
accordance with the sign of the curvature of its space-time. Namely, generalized complex
numbers, developing theories of functions of complex variables, each, strictly in its own
space-time, play a major role in ensuring inter-space-time communication and make
possible the "effect of self-consistency" in the Universe.

The author was also forced to introduce new concepts, terms and designations without
which the formalization of this theory would be impossible. One of these new fundamental
concepts is the Controlling Superimaginary Unit ¢/, which in the period from Cr to the next
BB contains imaginary: parabolic I, elliptic i and hyperbolic 7 units and, according to the
author, along with the primary (maternal) Absolute space-time 4ST, plays an essential role
in the Universe (see Chapter 4).

The study of the possibilities of constructing a self-consistent model of three space-time
quantum positive gravity in ST and multiquantum negative gravity in ?ST is discussed in
Chapter 6. Firstly, given that one of the six basic parameters is gravity, it is possible to obtain
relatively simple self-consistent formulas for determining gravity and antigravity (see
section 6.6). Secondly, new understanding and definitions are received by the concepts
themselves: positive gravity and negative gravity (antigravity). Thirdly, a new meaningful
meaning and impulse are acquired by two complementary theories: loop quantum gravity
(hereinafter referred to as LQG) and string theory (hereinafter referred to as ST) based on
the theory of mutually transparent self-consistent networks under gravity in ST and
antigravity in ST (see section 6.7). Namely, the action of antigravity manages to explain the
soliton nature of the form of antimatter in space-time of negative curvature ?ST (see section
6.8) and as the result, to propose the soliton-particle model of the atomic nucleus (and strong
interaction, see Chapters 5 and 9).

This first publication does not attempt to study the specificities of some narrow fields of
physics (which will be done in subsequent papers, including “TSSCU Formalism”, “Features
of Gauge Theory and CPT Theorem in TSSCU” and others) arising in this cosmological
model. Instead, it evaluates the proposed hypothesis for the lack of internal inconsistency,
its essential applications and prospects.

Despite the expressed debatable nature of the proposed work, the introduction of new
space-time symmetry in the BB - Cr model and built on this basis theory of a stationary self-
consistent Universe can be used to study fundamental problems of cosmology and modern
physics.



Alexander Avshalumov “Theory of Stationary Self-Consistent Universe”

Chapter 2 TSSCU Initial provisions

1. The Universe is one (no parallel and/or multi Universes exist).

2. The Universe consists of two substances: primary (maternal) Absolute space-time (4ST)
and Controlling Superimaginary Unit (I, which unites in itself generalized complex
numbers with parabolic I, hyperbolic 7 and elliptic i imaginary units (see section 3.5, 3.9,
3.10 of Chapter 3 and section 4.2 of Chapter 4). The primary (maternal) Absolute space-
time 4ST and Controlling Superimaginary Unit (I periodically interact with each other
(Figure 7) forming a generalized Paracomplex Absolute space-time 4ST with imaginary
parabolic unit /, in which Big Bang (BB) takes place with subsequent inevitable Crunch
(Cr). The period when both substances stop interacting with each other (from the
moment of Cr to the subsequent BB) is the period of Relaxation.

3. At the moment of BB (Figure 1) in generalized Paracomplex Absolute space-time 4ST
(that includes primary (maternal) 4ST with zero (2 =0) and infinity (2 =
o0) curvatures at the same time (see section 2 of Chapter 4), with Euclidean geometry
(&) when interacting with sphere with distance-radius and curvature, which are equal to
imaginary parabolic unit I (Sg,n =1, £25pp = 1)) space-time symmetry is realized.
Synchronously, that is in the synchronization time (Tsy,cp), two mutually transparent
space-times are born:

« Hot space-time [LST, Light (Real) Space - Time] of constant positive curvature
(t!w > 0) with positive density of matter “M and energy “E, stochastic information “I,
in which the elliptic Riemannian geometry (R) is realized, and the tissue of space
homogenously expands (relative to the tissue of Absolute space-time 4ST) in time T

* Cold space-time [PST, Dark (Hidden) Space - Time] of constant negative curvature
(Pw < 0), with negative density of matter °’M and energy PE, fractal (or comparable,
this term requires an exact scientific definition) information ?I, in which the
hyperbolic Lobachevsky-Bolyai (LB) geometry is realized, and the tissue of space
heterogeneously contracts (relative to the tissue of Absolute space-time 4ST) in time
br

Space-times LST and ST have the following properties:

* They are mutually transparent, that is, they do not have the ability to directly interact
with each other

* They are mutually self-consistent, as they are forced to purposefully interact with
each other through the generalized Paracomplex Absolute space-time 4ST (see
sections 3.9 and 3.10 of Chapter 3)

* They are fundamentally entangled to each other, that is, completely interdependent
(see section 2.3 of Chapter 2, “The concept of fundamental entanglement - &”)

* They are complete antipodes of each other and have antagonistic properties

* They are quantized, i.e., fundamental interactions in both space-times possess quants
of actions



Chapter 2 TSSCU Basic Premise

4. Space-times ST and PST consist of matter and antimatter tissues (special field-forms),
which are developing in time “T and T, accordingly.

5. In all three space-times AST LST and PST, the basic categories are: Matter, Energy, and
Information.

6. Atany moment of T, ., the total mass density and energy density of the two space-times
LST and PST is equal to zero.

7. Stochastic information LI in L ST and fractal information I in °ST are mutually exclusive
(antipodes of each other) and, when Cr happens in Tsyp,, they mutually neutralize each
other out.

Absolute Space-Time

0 T
I

Big Bang ( Tynen) »— s Crunch ( Toync)

0 LT = Z billion years Lt
values of imaginary parabolic unit - I (1=1]) Tsymen - Synchronization time
Absolute Space-Time - “ST AT - time in “ST

Light Space-Time of positive (‘o > 0) curvature -"ST ‘T-timein 'sT

[ | Dark Space-Time of negative ("w < 0) curvature - ST~ °T - time in "ST

Figure. 1. Three space-time model of the structure of the Universe. In the
generalized Paracomplex Absolute space-time 4ST, in the moment of the Big Bang
synchronously (in Tsy,c,), two mutually transparent self-consistent non-commutative

space-times are born: constant positive curvature “ST and constant negative curvature
DST. Atany point in time of synchronization Tsyncn the product of curvature Lw of space-
time ST on curvature “w of space-time PST is equal to Imaginary Parabolic unit I:
[“® (Tsynch) * @ (Tsyncn) = 1], where I = |1]. The fate of both space-times “ST and
DST is predetermined, and they will also disappear synchronously (in Tsyncr) at the
moment of Crunch.

2.1 The concept of time synchronization Tgypcp

On one hand, the spaces LST and PST have their own times T and 2T, with their own tempo
and different properties. But; on the other hand, both LT and PT times are generated from
primary eternal time 4T, by the process of BB initiation, (see Chapters 3 and 4). As a result,

10
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all fundamentally entangled processes in these two spaces will proceed synchronously in
time, referred to as time synchronization Tsypp,.

2.2 The concept of interdimensional potential STU

At Ty cp time, in the moment of BB, the following were formed: space-time LST with a very
high initial temperature and cold space-time °ST, probably with a temperature equivalent
to absolute zero (0K). Considering the temperature difference at the moment of birth of both
space-times ST and PST, as well as their antagonistic properties, in the generalized
Paracomplex Absolute space-time 4ST an interdimensional potential 57U arises, enabling all
processes from BB to Cr to be realized.

2.3 The concept of fundamental entanglement &

The following is an abbreviated definition of the concept of “fundamental entanglement”. A
full and detailed definition will be given in the next article “TSSCU Formalism”.

The fundamental entanglement is &, (not to be confused with the quantum entanglement of
two or more objects in space-time ST, introduced in 1935 by Einstein et al. [59], which is a
special (particular) quickly disappearing case of fundamental entanglement), a property of
paired objects born at Tsyp.p, in space-times LST and PST (each object is born in its own
space-time) that maintain a full dependence on each other until transformation into other
objects or disappearance, which are bound to occur, also in Ty cp.

11



Chapter 3 Primary (maternal) Absolute space-time 4ST
as the basis for the Big Bang model and subsequent Crunch

Chapter 3 Primary (maternal) Absolute space-time ST as the basis for
the Big Bang (BB) model and subsequent Crunch (Cr)

3.1 Purpose and conditions of the task

It is necessary to search for algorithms (albeit, at first, incomplete, but simplest) that allow
simulating the bundle of the primary (maternal) generalized Absolute space-time “ST into
two space-times “ST and PST. This should be focused on stationarity of ST and complete
preservation of its integrity and indifference (self-consistency condition) in any processes
occurring in ST and PST, and at any moment Tsyncn from the moment of BB to Cr.

For clarity purposes, upper case letters will be used in formulas in 4ST letters (except for
coordinates), and lower case letters will be used in “ST and PST (except for temperature and
gravity). In cases, where the imaginary parabolic unit denoted as I, is represented by a
numerical value, it will be denoted as 1 in bold.

3.2 Basic data

In 4ST, Euclidean geometry (&) is realized. The metric in Euclidean geometry is represented
by the following equation:

§% = (dx? + dy? + dz?) (1)

Or, accordingly:

S =\/dx? + dy? + dz?
where, S is the distance or radius of the sphere.
Taking into account equation 2, connecting distance, velocity and time:
S=V-T (2)

Leading to equation 3:

Jdx2 +dy?2 +dz2=V-T (3)
3.3 Initial equation

In order to obtain space-times LST and PST, the constant positive curvature and constant
negative curvature, the parameter of curvature of a sphere (2 with a radius § needs to be
added to the left side of equation 3, that is equal to:

1

'Q:?

(4)

Taking into consideration equation 4, it is obvious that the simplest and the most acceptable
solution, suitable for the designated goals, while allowing to introduce into equation 3
parameter (2, is the sphere of unit radius, i.e. S = 1 and accordingly 2 =1, V=1, T = 1.

12
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Equation 3 supplemented with parameter (2:

Q-Jdx>+dy?+dz2=V-T (5)
where, 2 =1,S=1,V=1, T =1.

Equation 5 can serve as the starting point for finding the right algorithm for bundle of 4ST
and further enabling necessary mathematical operations. Each of the algorithms discussed
below may have one or more signatures. A “signature” represents a set of algebraic and other
operations that must be performed with an equation describing a space-time metric (or with
a more extended equation), resulting in a “set of properties” of the primary maternal space-
time 4ST and newly born space-times ST and PST, that cannot be cancelled (they are given
at the time of bundle), and that determine the conditions for the development and
interaction of all three space-times, starting from the moment BB to Cr.

3.4 Algorithm 1. Multiplication by an imaginary unit [i]

The first step was to find out whether PST can consist of imaginary coordinates and

imaginary time and meet the requirements presented in Chapter 2. Despite the obvious
negative answer, simple operations were carried out to prevent this question in the future.
To enable this, the signature [- (12), - (i), & ] was considered, where < means bundle.

Each factor on the left and right sides of equation 5 was raised to the power of 2, and then
multiplied by i, as follows:

(i0%) - (iS?) = ((V?) - (iT?) (6)
Equation 6 can also be represented in the following form:
0N-(N)-S-{S)=v-@Gv)-T-(T) (7)

The bundle operation of equation 7 represented in the form of two non-commutative
equations 8L and 8D and expressed in time:

Space-time LST:

CE J(dx? + dy? + dz?)
v

t

(8L)

where, t >0, w>0,v>0,s>0

Space-time °ST,:

_w - i\/(dx2 +dy? + dz?)
v

it (8D)

The resulting equation is space-time representation of positive curvature in “ST with 3 real
coordinates and 1 time (4 dimensions), and in PST, an imaginary coordinate (the value of
which depends on 3 real coordinates) with imaginary time. Evidently, the result is not the

13
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full-fledged (4 dimensions) of space-time PST, as declared in Chapter 2; therefore, the
signature [ (12), - (i), © ]is incorrect.

Considering the signature [- (1*), - (i), <], each factor on the left and right sides of equation
5 was raised to the power of 4, and then multiplied by i, as follows:

(2% - (@sH = @ - 61" (9
Equation 9 can also be represented in the following form:
N?-(iN?)-S%-(iS?) =V2- (V¥ - T?- (iT?) (10)

The bundle operation of equation 10 represented in the form of two non-commutative
equations 11L and 11D and expressed in time:

Space-time ST

_ w?-(dx? +dy® + dz?)

2
t
2

(11L)

where, t >0, w>0,v>0,s>0
Space-time PST:

_iw? - (idx? +idy? + idz?)
B iv?

it? (11D)
The resulting equation is space-time of positive curvature “ST with 3 real coordinates and 1
time (4 dimensions), and some space-time with 3 imaginary coordinates and 1 imaginary
time. In this case, the accuracy of purely imaginary coordinates with imaginary time were
not even assessed, since the obtained equations 11L and 11D contradict points (3-7) of the
initial provisions of Chapter 2, and therefore the applied signature [- (1%), - (i), <] is also
incorrect.

Conclusion: Space-time ST is not a space with imaginary coordinates and imaginary time,
and algorithm 1 is inoperative.

3.5 Algorithm 2. Raising to a power and multiplying by a negative unit [—1]

Considering the signature [- 12, - (—1), <], each factor on the left and right sides of equation
5 was raised to the power of 2 and then multiplied by (-1) as follows:

(—02)- (=$) = (=V?*)- (-T?) (12)
Equation 12 can also be represented in the following form:
0-(=0)-S-(=8) =V (=V) - T-(-T) (13)

The bundle operation of equation 13, represented in the form of two self-consistent non-
commutative equations 14L and 14D and expressed in time:
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Space-time LST:

_w-ydx? +dy? + dz?
v

t (14L)

where, t >0, w>0,s>0,v>0

Space-time PST:

. _ —w—Jdx? +dy? + dz?

(14D)
-7V

At a first glance, equations 14L and 14D are satisfactory and determine parameters, as well
as some characteristics, of the further development of space-times of positive and negative

curvatures, respectively. The only factor not completely determined is: —\/dx2 + dy? + dz?
, that is included in equation 14D. Next, to understand how a coordinate system can be
represented in the space-time PST, the following two options should be considered. The first
option with positive-negative symmetry of coordinate values is shown in Figure 2,
represents the author’s interpretation of the work of Feynman [60], that indirectly
characterizes some properties of ?ST. The second option, with positive-negative symmetry
of the directions of the coordinate axes is shown in Figure 3.

Space-time “ST

 J

~

-Z

.

.y‘

Y

/

Space-time ’sT

.Ily

N

-Z

AN

_-y"

A 4

/

Figure 2. Comparison of rectangular (Cartesian) coordinate systems in space-time ST and
DST according to the first option. On the left is a common mathematical rectangular
coordinate system in space-time LST. On the right is a hypothetical rectangular coordinate
system in space-time PST, in which the positive coordinate axes in “ST and PST as well as
the negative coordinate axes in “ST and PST are directed in the same route (coincide).
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Space-time “ST Space-time “ST
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r s
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- ¥ v
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Figure 3. Comparison of rectangular (Cartesian) coordinate systems in space-time ST and
DST according to the second option. On the left is a common mathematical rectangular
coordinate system in space-time XST. On the right is a hypothetical rectangular coordinate
system in space-time °ST, in which the positive coordinate axes in “ST and PST as well as
the negative coordinate axes in ST and PST are directed in the opposite routes.

Taking into account that space-times ST and PST are complete antipodes of each other
(according to section 3 of Chapter 2), the option with positive-negative symmetry of the
direction of the coordinate axes which is shown in Figure 3 can be assumed to fit the goal
better. Indeed, this option, with positive-negative symmetry of the direction of the
coordinate axes, was applied when creating Figure 1.

To deal with equations 14L and 14D, it is necessary to note that, when in bundle AQT, space-
time “ST delegates (by default) the familiar signature element (+1*1), which means (plus
one in degree plus one), referred to as an absolute dominant plus and indicated in signatures
for further research. In space-time ?ST, an element of signature (—1) is delegated, referred
to a dominant minus.

Based on the above, in addition to the traditional algebra with absolute dominant plus
applied in LST, a positive-negative symmetric algebra with a dominant minus in space-time
DST can be introduced. To do so, corresponding rules of operations of addition,
multiplication, and other elements were set to be used for algebra of “dark” numbers (not to
be confused with regular negative numbers, these were denoted by the first two Latin letters:
Da) in space-time PST. The rules of operations for the set of real numbers (R) in ST and
the set of “dark” numbers (D) in ST are compared in Table 1.
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Table 1. Comparison of the rules of mathematical operations for real numbers (Re), obtained using the
signature element [+1%1] in !ST, and dark numbers (Da), obtained using the signature element [—1] in ?ST.

Space-time ST

Space-time °ST

Signature element [+1*!]

Signature element [—1]

Real numbers (Re): a, b, c,d ...

Dark numbers (Da): —@, — b, — ¢, —d ...

+a>0>—a —-a>0>+a
Addition: Addition:
+a+b=+c —d—b=-¢
—a+b=%c +d—b=+¢
Multiplication: Multiplication: 3
(+a)(+b) = +c (-@)(-b) = ¢
(+a)(=b) = —c (@) (+B) = +¢
(—a)(—b) = +c ) (+5) = —¢
Raising to a power: Raising to a power:
ta® = +c 142 = —¢

Square root extraction:

Square root extraction:

v+a = +c
Complex numbers:
a+ib
i?=-1

V—a=-¢
Dark complex numbers:
—a—ib
=1

Quaternions:
q=a+bi+cj+dk
i?=j2=k?>=ijk=-1
and so on...

Dark quaternions:

and so on...

Assuming that algebra with a dominant minus is realized in ?ST, the origin of the imaginary
elliptical unit i becomes clear (revealed) from Table 1, and its i? = —1 in the theory of
functions of a complex variable (TFCV). This multiplication is fully consistent with the rules
of multiplying dark numbers in ?ST. Given these findings, a new preliminary interpretation
can be made that is an expanded definition of TFCV. This is a convenient and powerful
mathematical tool that provides the ability to quickly and efficiently solve specific class of
problems in LST . But, at the same time, TFCV is also a local and limited “bridge-model”
combining the properties of the regular algebra with absolute dominant plus and algebra
with dominant minus. Such a local union based on a set of complex numbers (C) allows to
describe some aspects of the interactions of objects in space-times ST and ST (for example,
Schrodinger’s equation, see Chapter 11). Therefore, complex numbers include both real
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numbers and imaginary ones, and are endowed with the properties of dark numbers in °ST.
As can be seen on the right column of Table 1, in DST the same logic can be followed to
introduce a dark imaginary hyperbolic unit i, whose square is equal, i? = 1, dark complex
numbers, etc. The nature of complex numbers will be discussed in section 3.9 of this chapter,

when discussing the undefined factor: —/dx2 + dy? + dz2. It can be written in algebra with

dominant minus as: /—dx2 — dy? — dz?2, since the square root of a negative number will be
a negative number. Accordingly, equation 14D can be rewritten as:

— "+ —dx? —dy? — dz?
—t= v — 4 (14D)

with the parameters —t, —w, —s, —v > 0 in PST.

Conclusion: algorithm 2 with a signature [- 12, - (+1%1), - (=1), <] is, based on a first
approximation, satisfactory and requires further research, and equation 14D relates to
algebra with dominant minus.

3.6 Gravity and temperature. Basic initial equation

Additional two parameters are necessary for equation 5: gravity G, and temperature K.
Given the specificity of this equation, both parameters in ST with the Euclidean geometry
(&) at the moment of BB and before Cr also must equal to 1.

Gravity 4G, = 1
Temperature 4K = 1

The next step would be to determine in which part (left or right) of equation 5 both
parameters could be placed, taking into account the starting conditions and the dynamics of
the development of space-times “ST and ST (Figure 1).

In ST, gravity G, represents a force that arises as opposing (tending to compensate) to the
expansion of this space, and, accordingly, to a change in two inverse-dependent parameters:
the distance-radius of curvature S upward, and the curvature “w downward. Therefore, the
parameters LS and LG, are directly dependent on each other: the larger the distance-radius
of curvature LS is, the greater the gravity G,,and conversely, the greater the gravity G, is,
the greater the distance-radius of curvature LS. Evidently, in this case, the parameter G, must
be placed on the right side of equation 5.

The temperature 'K, at the first moment BB is maximal in space-time ST, while the
parameter .S, is minimal. But in space-time PST, the opposite is true. For the second
criterion: the higher the temperature K in ST is, the greater should velocity V be.
Therefore, parameter K must be placed on the left side of equation 5.

As a result, for 4ST, we obtain equation 15:

K-0:-S=V-T-G, (15)
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where K is the temperature, (2 is the curvature of space, S is the distance or radius of sphere,
V is velocity, T is time and G, is gravity.

Equation 15 can serve as the main initial equation for carrying out the necessary further
mathematical operations on the bundle 4ST.

Performing similar operations on Equation 15 as in section 3.5 with a signature
[-12, - (+1%1), - (—1), ], while taking into account three factors on the left and three on
the right, leads to the two self-consistent non-commutative equations 16L and 16D, each
determining the initial conditions and some dynamic characteristics of the further
development of spaces-times of positive and negative curvature, respectively.

Space-time LST:

K w-\dx? +dy? + dz?

t
G,v

(16L)

where, t >0, K >0,w >0,5s>0,G, >0,v>0

In the obtained 16L equation, the familiar positive time “t has, in addition to a predicted
inverse dependence on gravity G, and velocity v [61, 62, 63, 64, 65, 66], a direct dependence
on temperature K, space curvature w and distance-radius s.

Space-time PST:

(=K (—w) - /—dx? —dy? — dz?
- (=G)-(=v)

where, =t > 0,—K > 0,—w > 0,—s > 0,—G, > 0,—v > 0. Equation 16 relates to algebra
with dominant minus.

-t

(16D)

Conclusion: the resulting equation 15 is the main initial equation and requires further
research.

3.7 Algorithm 3. Inverse relationship with the signature element [—171]

To achieve the goals set above, the possibility of implementing an algorithm with an inverse
relationship with a signature [- 12, - (+1%1), - (=171), <] needs to be considered. The
signature element (—1~1) will be referred to as the absolute dominant minus (minus one in
degree minus one). The left and right side of equation 15, will be raised to the power of 2 and
presented in the following form:

K-(K)-2-()-S-($)=V-(V) - T-(T) G- (Gy) (17)

Each factor of the left and right sides in brackets was multiplied by (—171). As a result, the
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The bundle operation of equation 18, represented in the form of two self-consistent non-
commutative equations 19L and 19D and expressed in time:

Space-time LST:

t_K-a)-(dx2+dy2+dzz)

19L
G v (19L)
where, t >0, K >0,w >0,s>0,G,>0,v>0
Space-time 2ST:
1 1 -1
1 W) J—dx% — dy? — dz2
——= (19D)
t _1y L
g (=)
Or equation 19D could be written in a more of a compact form:
K Y (—w (=51
NG S NG R GO, 200)

(=G - (v
where, =t >0,—- K 1>0,—-w 1>0,-s1>0,-G,”*>0,—v~! >0, and equations
19D (or 20D) relate to algebra with an absolute dominant minus.

The results are analyzed using Figure 4 and Table 2.

Space-time “ST Space-time "ST

Unit radius sphere - “ST ® Zero neighborhood
@ Light Space-Time - “ST N Infinity
O Dark Space-Time - °ST ‘ ‘,‘ Modern stage of the Universe

development

Figure 4. The flat generalized model-diagram of the Big Bang, and subsequent Crunch, in
cross section, which complements the model-diagram shown in Figurel.
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Table 2. Comparison of properties of space-time “ST and PST at the moment of their birth (BB), stages of
development and subsequent Crunch (Cr) taking into account inverse relationship of both space-times
between themselves.

Space-time ST Space-time PST

BB begins in a radius other than zero BB begins in a radius other than infinity
(*r > 0) by an infinitesimal value and (°r < —) by an infinitesimal value and
extends outward (expansion) in all contracts inward (compression) from all
directions, approaching a unit radius sides approaching a negative unit radius
(*r =~ 1), and then tends to a radius (°r ~ —1) and then tends to a radius
tending to infinity (‘“r — o) to Cr. tending to zero (°r — 0) to Cr.
As explained below (see section 3.10), the | As explained below (see section 3.10), the
value of r = 1 synchronous with value value of °r = —1 synchronous with value is
Dy = —1 in PST is impossible. Ly =1in LST is impossible.
There are 3 main stages for further There are 3 main stages for further
research: research:
« 1Iststage: 0<ir <1 e 1Iststage:1<Pr < -—oo
+ 2ndstage:1<'r <oo « 2ndstage: 0 < Pr < -—1
* 3rdstage: 'r located near singularities: |+ 3rdstage: °r located near singularities:

around 0 and oo around —oo and 0

To study the singularities indicated at the 374 stage in both space-times ST and PST, one can
use particular the infinitesimal (non-standard) analysis [67, 68, 69]. One of the criteria for
the effectiveness of the infinitesimal analysis (as well as any other) in both space-times
should be an explanation of the numerical value of the speed of light: ¢ in ST and,

accordingly, the average speed of dark light: — % in PST. It is important to remember that, at

any moment T, 5, the conditions of equations 19L and 19D are satisfied.

The equivalence of space-times “ST and ST, as well as the fact that they are antipodes to
each other, lead to an amazing paradox of reference point priority (or view points).
Considering the initial values of the parameters in equations 19L and 19D, divided into
maximal and minimal, the derived results are presented in Table 3, considering the choice of
priority of reference points and element signatures in “ST and PST.
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Table 3. The initial values of six pairs of basic parameters in equations 19L and 19D, divided into maximals and
minimals, as well as choosing the reference point priority. These maximals and minimals are directly opposite
to each other and depend on which space-time “ST or PST is prioritized by the researcher. Such subjectivity
leads to the paradox of the choice of a reference point priority (observation).

Reference point priority in XST Reference point priority in °ST
Signature element [+1%1] Signature element [—171]
LK, - max DPK,- min LK, - min DK, - max
Lwy- max Dwo-min Lwy - min Pwo - max
Lsy - min Dsy - max Lsy - max Dsy - min
Lty - min bty - max Lty - max Dty - min
Ly, - max Dy — min Lyy - min Dy - max
LGry - min DGry - max LGry - max DGry - min

This paradox requires a separate special consideration. In this article, when confronted with
it, it will be handled using the conditions of the specific task (for example, see section 6.7 of
Chapter 6). However, it is important to note that if the initial primary Absolute space-time
AST is the priority of the researcher, then this paradox is under control.

Conclusion: equation 15, the signature [-12, - (+1*%1), - (—171), ©], and the attained
equations 19L and 19D are promising and serve as basis, but they require further research
and expansion. The meaning of these equations will be discussed throughout this article
multiple times.

3.8 Algorithms and partial bundle of Absolute space-time 4ST

The previous examples detailed cases of complete bundle of Absolute space-time 4ST.
However, there is another possibility of partial bundle of Absolute space-time 4ST, which
can, for example, significantly affect the ratio of densities of tissues of space-times (and,
accordingly, the ratio of the densities of types of matter and energy) in the Universe.

To address this, we can use the signature [- 1%, - (+1*1), - (=171), «]. The left and right
side of equation 15 were raised to the power of 4 and are presented in the following form:

Each factor in brackets of the left and right sides of equation 21 was multiplied by (—171) to

get:
ok (wg)-atea-(g) 5o (g) v () () e () e

Carrying out the operation of partial bundle with equation 22; to obtain:
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In Absolute space-time 4ST equation:
K?-0%-§S*=V2%-T?-G? (23)
in space-time LST, equation 19L, and in space-time ?ST equation 19D.

Conclusion: with partial bundle of Absolute space-time 4ST, the contribution of ST and PST
to the total density of matter and energy in the Universe is significantly reduced, and,
accordingly, an accurate definition of relations between the densities 4ST, and (ST and
DST) together is required.

3.9 Algorithms and the Controlling Superimaginary Unit ¢/

The main question that must be answered in this section is how do the two mutually
transparent non-commutative space-times ST and PST self-consistent? BB happened not
in one central point, but in an infinite number of points in the Universe. And, accordingly, in
both space-times at the moment of BB, an infinite number of fundamentally entangled,
point-centers in “ST and infinities in ST were born, that interact with each other through
the Paracomplex Absolute space-time 4ST and form dominant development areas (self-
consistent homogenous expansion XST and heterogeneous contraction ?ST). What is this
generalized Paracomplex Absolute space-time 4ST? Is it exclusively primary (maternal)
Absolute space-time 4ST? Or, is it a Controlling imaginary substance inextricably linked to
AST in the period from BB to Cr and forming together with it generalized Paracomplex 4ST?

To answer these important questions, it is vital to note that the appearance of a square root
in equation 1, that defines the metric in 48T, is not accidental. Already at this very first stage,
there is a hint to the complex nature of the numbers in “ST and the dark complex nature of
the numbers in ST as well as Paracomplex nature of primary numbers in 4ST. Evidently,
the self-consistency of interactions between space-times “ST and PST, the use of complex
numbers in “ST and dark complex numbers in ?ST is unavoidable. Section 3.5 briefly states
the argument in favor of introducing a dark imaginary hyperbolic unit 7 in an algebra with a
dominant minus. It also offers an extended definition of TFCV. This theory is also a local
model-bridge, combining the properties of the traditional algebra with an absolute dominant
plus (used in ST) and algebra with a dominant minus. At the same time, the introduction of
the concept of a dark imaginary hyperbolic unit in an algebra with an absolute dominant
minus allows to create a theoretical model-bridge based on dark complex numbers,
combining the properties of "dark” algebra and algebra with an absolute dominant plus. If
the applied signature (—1) allowed to suggest a hypothesis of some properties of a set of
dark numbers (D), then the applied signature (—171) offers information in regards to their
geometric arrangement relative to a set of real numbers (R). Considering the properties of

a well-known function y = % (the inversion of the action of values of dark numbers from the

abscissa axis x to the ordinate axis y is significant), leads to the conclusion that dark
numbers Da act as if they are arranged mutually perpendicular relatively to axis of real
numbers Re. It can also be assumed that both theories, TFCV and the future theory based on
a dark imaginary hyperbolic unit 7, agree with two complex planes (Figure 5), which should
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unite on a generalized Supercomplex plane (Figure 6) and ensure self-consistency in the
interactions of tissues of space-times “ST and PST.

Space-time ‘ST Space-time “ST

~

“Im

~

A 4

Re

Da

A

-1

A

-i 1

h. / A /

Figure 5. Complex plane in !ST and hypothetical dark complex plane in ’ST. On the left is
a customary mathematical in ST, with imaginary elliptical unit i, where Re is the axis of
real numbers, and “I'm is the axis of imaginary numbers. On the right is the possible dark
complex plane in °ST, with imaginary hyperbolic unit i which, based on the proposed
hypothesis, is formed in a very non-trivial way (inversions actions of the values of dark
numbers from abscissa axis x to the ordinate axis y), where Da is the action projections
axis of dark numbers, and °I'm is the axis of dark imaginary numbers.

Another argument in favor of this theory is that the speed of light c in ST for an infinite
Universe is an insignificant value. The concept of the average speed of dark light: —% (for an

algebra with an absolute dominant minus) and its properties in ST still remain to be
studied, however, these properties are unlikely to change the way this problem is
addressed). Given these factors, the instantaneous imaginary time it in ST and
instantaneous dark imaginary time it in °ST in the formulas, will inevitably ensure self-
consistency (in Tsyncp) of the interactions of tissues of space-times LST and PST in the
entirety (in any areas) of the infinite Universe.

This idea can be further developed based on well-known studies of the generalization of
complex numbers in geometry, curvature of space and universal algebra [70, 71, 72].
Introducing a Controlling Superimaginary unit, designated as ¢/, with square value which is
depending on the curvature of space-time:

for 2 = 0in 4ST: I? = o0 and I? = 0 (where, I — parabolic unit)
for w > 0 in LST: i? = —1 (where,i — elliptical unit)
for w < 01in PST: 12 = +1 (where, 7 — hyperbolic unit)

sl =

(24.0)

It must be emphasized that in contrast to the studies presented in Lavrentiev M. A. and
Shabat B. V. [73] where generalized complex numbers are introduced in one single space-
time (evidently this is “ST), in proposed case, the question regarding introduction of zero
divisor into algebra with imaginary hyperbolic unit i applied in ?ST, requires a separate
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special consideration (see column 3 of Table 4). Moreover, for reasons of accuracy (or
removing possible contradictions), a hypothesis must be introduced that a space-time
DST that uses dark numbers, dark complex numbers, dark quaternions, etc., a theorem,
equivalent to Frobenius’s theorem [74], operating in space-time “ST, must operate.

Eventually, by operating three space-times, a new way of defining generalized complex
numbers is examined, in which the square of the Controlling Superimaginary Unit ¢/*
depends on the curvature of that space-time. In the moment BB, in primary (maternal)
Absolute space-time 4ST of zero (£2 = 0) curvature (this equality, as well as the first line of
equation 24.0 will be supplemented and clarified in section 4.2 of Chapter 4), an imaginary
parabolic unit I is realized, the square of which can simultaneously take two values (I? = o
and I? = 0). In space-time of positive curvature “ST, an imaginary elliptic unit i (i = —1) is
realized. In space-time of negative curvature ST, an imaginary hyperbolic unit i (i* = +1)
is realized.

3.10 Parabolic imaginary unit I

To understand the role of the imaginary parabolic unit I in space-time ST, a hypothesis
must be suggested, that in the primary (maternal) Absolute space-time ST, at the moment
of BBthe imaginary parabolic unit I has following properties: its square can give two values
simultaneously: /2= oo and I? = 0;

Stemming from this hypothesis is the validity of the following relations in 4ST:
Oxow=1;1/0=00; 1/0 =0; (25)
Perhaps, two relations should be added to them:
0/ =1; /0 = 1; (26)

Based on the above, the properties of an imaginary parabolic unit I allows to ultimately
eliminate all possible uncertainties associated with these concepts and/or numerical values
that act only in Absolute space-time 4ST and do not apply to space-times “ST and PST.

The main goal and task of the imaginary parabolic unit/ is to use its properties to initiate
BB, by conducting several synchronous processes:

* Reduction of all basic parameters to values equal to the imaginary parabolic unit 1

* Initiating the parabolic bundle of all the basic parameters that triple, and additionally
form pairs: 0 and +o0 or 0 and —oo, and accordingly

« Absolute space-time “ST triples

* These born space-times are mutually transparent and are subdivided by sign: space-
time of positive curvature ST and space-time of negative curvature °ST

« In the space-time of positive curvature “ST all +o and 0 are involved, if the partner
parameter 0 has the value —oco (Table 3)

« In the space-time of negative curvature ST, all —co and 0 are involved; if the partner
parameter 0 has a value of +oo (Table 3)
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Distribution of pairs of initial value basic parameters in space-times ST and PST takes
place in such a way that interspatial potential STU arises in generalized Paracomplex
AST (Table 4)

Table 4. The initial values of basic parameters at the moment of BB in three space-times 4ST, *ST and PST.
Data in the columns 2 and 3 is shown in accordance with the choice of priority of reference points and
signature elements in XST and PST (see section 3.7 of the current Chapter).

Space-time 4ST Space-time ST Space-time °ST
Reference point priority Reference point priority
with signature element with signature element

[+1+1] [_1—1]**
L 1 Do _ 1
4S =1 (constant)* So =0 Pgy = —o0 | Lg, = 5 So =~
1 D _1
40 =1 (constant)* Llwy = oo Pwy =0 L, =— @Wo =75
oo
D 1 D _ 1
AT =1 (constant)* Lty = ty = —oo Lt, = 5 to =—-
1 D, _ 1
4V =1 (constant)* lyy = Pyy =0 Ly, =— Yo =%
(0]
1 |»p __1
AGr = 1 (constant)* Lery = PGry=—0 | LGr, = 5 Gro =——
A * L D L 1 Dg —_
K =1 (constant) K, = o K, = K, =— 0=
(0]
* The values should be expressed by Paracomplex primary numbers, which the
theory is currently lacking
** For algebra with absolute dominant minus with signature element [—171] requires
introduction of zero divisor

Imaginary parabolic unit I also triples, giving rise to an imaginary elliptical unit i, whose
square: i> = —1, acts in space-time of positive curvature ST, and an imaginary
hyperbolic unit 7, whose square: i> = +1, acts in space-time of negative curvature °ST

As previously suggested, three imaginary units form a generalized Paracomplex plane
(Figure 6), combining the complex plane for ST and the dark complex plane for °ST,
which plays, according to this hypothesis, the main controlling role in the coordination
of all interactions in space-time ST and PST, as a result creates opportunity of “self-
consistency effect” to be realized in the Universe.
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i - Hyperbolic unit (i* = 1)
- Elliptical unit (

Il

1
[ary
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- Parabolic unit (' =0and | = o)
\ J

Figure 6. Generalized Paracomplex plane. Combining a
complex plane with the imaginary elliptic unit i in LST,
dark complex plane with imaginary hyperbolic unit 7 in
DST, as well as the value of imaginary parabolic unit I in
AST.

Conclusion: it is necessary to find an algorithm and a signature that include the Controlling
Superimaginary Unit ¢/ in order to derive formulas that expand to complexification
equations 15 or 23 with the participation of an imaginary parabolic unit /, and, accordingly,
the subsequent bundle of these equations to 19L, with participation of an elliptical imaginary
unit i, and 19D, including the hyperbolic imaginary unit 7, up to 4 spacial and 2 temporal
dimensions (for each space-time). This approach should provide a solution to the tasks
outlined in this chapter.

3.11 About dark numbers

Two questions inevitably arise from the results obtained in sections 3.5, 3.7, 3.9 of this
chapter. First, what are dark numbers Da and the set of dark numbers (ID)? Second, are dark
numbers an exact copy of real numbers from LST, different only in sign, and acting as if they
are located mutually perpendicular with respect to them? In order to try to answer these
questions it is necessary to consider the following factors:

Taking into account the initial provisions of Chapter 2, the Supercomplex generalized plane
obtained (Figure 6), and the very essence of a stationary self-consistent Universe, it becomes
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obvious that the Universe is mathematical in nature [75]. This leads to the important
conclusion that the concept of number is not an abstract element, but the most important
mathematical tool necessary to fulfill the tasks and functions assigned to it. Thus, the set of
real numbers (R) must strictly correspond to the properties of space-time “ST. These (real
numbers) should be programmed in the algorithm for the birth and development of this
space-time and allowed to be described from the moment of BB to Cr. For example, space-
time “ST is homogeneous and isotropic (on large scales), expanding from the moment of BB
to Cr. The distance in it is continuous, which corresponds to the axiom of completeness of
the set of real numbers. Time T is homogeneous and isotropic. In space-time “ST the
Archimedean metric is realized.

Similarly, the set of dark numbers (ID) should strictly correspond to the properties of space-
time ST and allowed to be described from the moment of BB to Cr. For example, space-time
DST is heterogeneous and anisotropic and contracts from the moment of BB to Cr. Time
DT is heterogeneous and anisotropic. The definition of distance in ST, that can be
discontinuous, is the subject of further research. In space-time DST, a non-Archimedean
metric is realized.

In accordance with the proposed theory, both space-times ST and PST are forced to interact
with each other through generalized Paracomplex Absolute space-time (see Chapters 6-11).
In accordance with Ostrowski’s theorem, the field of rational numbers Q can be replenished
in two equivalent ways: either to the field of real numbers R, or to the field of p-adic numbers

Qp-

It is obvious that the field of real numbers R is applied in space-time LST, corresponding to
its properties. And, as for the p-adic numbers, in accordance with the proposed hypothesis,
it finds its application in space-time ST to a much greater extent. The main reason for this
statement is that the properties of p-adic numbers are more consistent with non-
Archimedean space-time ST properties (see Chapters 5-11). The assumption is that on the
Planck scales (~1073* cm), the properties of space-time ST can change dramatically, and
here is where p-adic quantum physics finds its application, does not have sufficient grounds.
However, the discussions about the “object” of the applicability of p-adic numbers and their
classification have practically no effect on the value of studies already carried out in this field,
and in no way diminish the enormous contribution made to the development of p-adic
physics over the years [76, 77].

Thus, the answer to the second question will be an unequivocal “no”. As for the first question,
dark numbers Da (set of dark numbers D) require further in-depth study, as do the
properties of space-time ST, in which they are realized and must be described in.

3.12 Summary of the preliminary results of Chapter 3

As a result of this theoretical research, at the moment of BB primary (maternal) Absolute
space-time 4ST with Euclidean geometry () with a reference metric, with static tissue of
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space and Controlling Superimaginary Unit (I form a generalized Paracomplex Absolute

space-time ‘ST including sphere with basic parameters which are equal to imaginary
parabolic unit! (Sspn =1, Qspn =1, 4T =1, 4V =1, 4Gr =1, 4K = ).

At the same time, as a result of the partial parabolic bundle 4ST, two mutually transparent
non-commutative self-consistent space-times were born and dynamically developing in
it: 'ST and PST (Figures 1 and 4).

Based on the fact that the fate of those formed in T, in generalized Paracomplex Absolute
space-time 4ST at the moment BB of two space-times “ST and PST is predetermined: in the
future, they will disappear at the moment Cr, also in T,,,,c5, the self-consistent model BB -
Cr is logically completed.

Evidently, the above algorithm examples of the complete and partial parabolic bundle of the
Absolute space-time “ST are preliminary and incomplete. They require further
comprehension, reflection and research; however, the one correct algorithm remains to be
found.

Conclusion: the main tasks of TSSCU are to determine the exact definition of the main
parameters in the model BB - Cr (paired and self-consistent), the initial conditions for their
interactions, the correct bundle algorithm 4ST and self-consistent formulas, and the
emergence and further development of space-times “ST and PST.

To achieve this goal, the properties and characteristics of each of the three space-times: 4ST,
LST and PST need to be considered.
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Chapter 4 Properties and characteristics of the primary (maternal)
Absolute space-time 4ST

4.1 Introduction

It should be noted that there are objective and other various difficulties in order to explore
and to describe properties 4ST. Investigation of the main mathematical object introduced in
this work, Controlling Superimaginary Unit ¢/ is at its initial stage. It is unknown, whether
the relationship between gI and 4ST is both independent and mutually transparent, as is the
relationship of idealistic and primary material origin? It is also unknown, what makes
¢l initiate the process BB and subsequent Cr in AST? And finally, it is unknown what kind of
mathematical objects are: primary numbers, which we use to describe properties in 4ST; as
well as Paracomplex numbers, which include an imaginary parabolic unit? However, some
tentative assumptions and conclusions, at the hypothesis and intuition level, can be
discussed in this Chapter to stimulate discussion on these critical topics.

4.2 Conformity of each 0 and oo. The inseparability of these concepts and meanings from
each other in space-time 4ST

A natural question arises, what can be equal to the basic parameters in the primary
(maternal) 4ST? Considering that fact that in 4ST, Euclidean geometry with zero 42 = 0
curvature is realized, it can be assumed that they are equal to the following values:

45% = 00; 4T2 = 00; 4 = 0; 4V = 0; Gr? = o0; *K = 0.

But then, a second question arises about the correctness of such values in the primary
(maternal) Absolute space-time 4ST? Understanding this issue using the example of the
distance-radius of a sphere, the value of which is assumed to be equal to AS? = . Per
author’s hypothesis, the impossibility of determining 0, makes the assumed value oo
incorrect. This is since a pair of values: co and 0 are inseparable from each other in 4ST. For
each 0 there must be strictly its own, corresponding to it and only oo. And vice versa, each
oo there must be strictly its own, corresponding to it and only 0. This hypothesis about the
correspondence and continuity of each zero 0 and its infinity oo, and vice versa leads to the
fact all six basic parameters in ST have two values simultaneously. Namely:

. distance-radius of sphere: 452 = 0 and 452 = oo;
. time: 4T2 = 0 and 4T2 = oo;

. curvature: 4Q = 0 and 40 = oo;

«  velocity: 4V = 0 and 4V = oo;

. gravity: 4Gr? = 0 and 4Gr? = oo;

. temperature: 4K = 0 and 4K = oo.

This approach seems unexpected only at the first glance. After deeper consideration, it
becomes natural and logical. In accordance with it, Euclidean geometry realized in 4ST must
be in consensus with both values of curvature 42 = 0 u 42 = oo, which act simultaneously.
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And, equation 24.0, which defines generalized complex numbers, must be corrected and
written in the following way:

for 40 = 0 and 42 = o in 4ST: I? = oo and I?> = 0 (where, ] — parabolic unit)
§I? = for w > 0in LST: i?=-1 (where, i — elliptical unit) (24.1)
for w < 0in PST: ?=+1 (where, T - hyperbolic unit)

Thus, this hypothesis provides new opportunities for understanding and developing the BB
- Cr model.

4.3 Changing the properties and characteristics of space-time 4ST depending on the
period of Relaxation or from period of Big Bang to subsequent Crunch

In accordance with provisions, set forth in the previous Chapters 2 and 3, the properties and
characteristics of the primary (maternal) Absolute space-time 4ST radically change
depending on two successive periods (see Figure 7). The first period begins when the
Controlling Superimaginary Unit ¢/ interacts with 4ST and the next Big Bang (BB,,) arises
with subsequent Crunch (Cr;,) and so on. The second period of Relaxation (or Cr;, - BB,,;1
and so on) occurs at the moment of the next Cr, when Controlling Super-Imaginary Unit
¢l stops interacting with 4ST.

-~

BB, BB BBz

r Crat1 Craiz
Relaxation Relaxation

Figure 7. Periodogram BB - Cr in the Universe. Primary (maternal) Absolute space-time
AST with simultaneous zero (Q = 0) and infinity (2 = o) curvatures serves as the basis
for the oscillation of the Controlling Superimaginary Unit ¢, which periodically initiates
the Big Bang BB with subsequent Crunch Cr and period of relaxation.

4.4 Relaxation period (Cry,_4 - BB,). The state of uncertainty of the basic parameters

At the moment Cr, Controlling Superimaginary Unit (I stops interacting with 4ST .
Accordingly, the primary (maternal) Absolute space-time 4ST becomes empty, lifeless,
devoid of any processes and units of measurement, due to the absence of an imaginary
parabolic unit I, that sets relations 25 and 26.

Based on the foregoing, it can be assumed that all basic parameters are in a state of
uncertainty during the relaxation period.

Conclusion: the primary (maternal) Absolute space-time 4ST in the relaxation period or
Cry,_1 - BB, is in the state of uncertainty.
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4.5 Period from Big Bang to subsequent Crunch (BB, - Cry,)

Based on the conclusion of the previous paragraph, the role of the Controlling
Superimaginary Unit ¢/, that initiates BB becomes more meaningful. It introduces into the
primary (maternal) Absolute space-time 4ST the much-needed imaginary parabolic unit,
establishing the relations 25 and 26.

Considering the processes of the imaginary parabolic unit I in the moment (in anticipation)
of BB on example equation 1, where S is the distance-radius of sphere equal to:

§% = (dx?* + dy? + dz?) (1D

The right side of this equation, according to the assumption in 4ST, can be equal to the
minimum and the maximum correct value in mathematics: 0 and +oo. Then, accordingly, if
S%2 =0:

s =0 (27)

At the moment of BB, instead of 0, the square of the imaginary parabolic unit I? takes
effect, resulting in:

s =12 (28)
Further, accordingly:

S=I=1 (29)
IfS2 =o0:

§ =+ (30)

At the moment of BB, instead of oo, the square of the imaginary parabolic unit I? takes effect,
resulting in:

s=+I? (31)
Further, accordingly:
S=I=1 (32)

In such amazing ways, that need meticulous criticism, results in a Controlling sphere with a
distance-radius equal to imaginary parabolic unit, which, as in the domino effect, completely
transforms equation 15, which sets the start to parabolic bundle in 4ST and the beginning of
another period BB - Cr.
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Below are some of the properties and characteristics of 4ST.

1.

Dimension

At the moment of BB and till Cr the primary (maternal) Absolute space-time 4STand
imaginary parabolic unit I form a generalized Paracomplex space-time 4ST, consisting
of 6 paracomplex dimensions:

3 spatial coordinates 4ST

 1time AT in AST

* 1imaginary parabolic spatial unit /

« 1imaginary parabolic time 4T

Consideration of the dimensions of self-consistent space-times “ST and PST that are
included in 4ST are not part of the purpose of this Chapter. They will be discussed in
Chapter 5 and 12 of this article.

Value of basic parameters in 4ST :

+ distance-radius of the sphere: 4S? = 0 and 452 = oo with imaginary parabolic unit I
+ time: T2 = 0 and 4T? = oo with imaginary parabolic unit /

 curvature: 42 = 0 and 42 = o with imaginary parabolic unit /

« velocity: 4V = 0 and 4V = o with imaginary parabolic unit /

 gravity: 4Gr? = 0 and 4Gr? = oo with imaginary parabolic unit /

+ temperature: 4K = 0 and 4K = oo with imaginary parabolic unit /

Basic categories in 4ST :

« Matter 4M is primary controlling with imaginary parabolic unit I
 Energy “E is primary controlling with imaginary parabolic unit /
« Information 4] is primary controlling with imaginary parabolic unit I

Geometry in 4ST:

* Euclid + imaginary parabolic sphere with basic parameters equal to [

» Fifth postulate: in a plane through a point that does not lie on a given line, one can
draw one and only one line parallel to this

» The sum of angles of a triangle is: za + £ + 2y = 180°

Entropy

Finding approaches to study the most important concept of entropy 4H in ST in both
periods: : from Cr,_; to BB, and from BB,, to Cr, is extremely promising and can
provide answers to some questions.

Conclusions: many of the provisions, presented in this Chapter are debatable and require
further comprehensive research.
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Chapter 5 Comparative properties and characteristics of space-times

LST and PST

Descriptions and comparisons of antagonistic properties and characteristics of two space-

times LST and PST are given below.

5.1 Dimension of space and time

Space-time ST

Space-time °ST

* Space is 4-dimensional, with 3 spatial
coordinates and 1 dimension - time ‘T

« Time !Tis objective, continuous, and
homogeneous

* The direction (vector or arrow) of time
is from the past to the future

* Imaginary dimension: 2-dimensional, 1
imaginary elliptical uniti and 1
dimension of imaginary elliptical time

it.

4

Space is 4-dimensional, with 3 spatial
coordinates and 1 dimension - time °T
Time °T is subjective, discrete,
heterogeneous, and anisotropic

The direction (vector or arrow) of
time requires further research
Imaginary dimension: 2-dimensional,
1 imaginary hyperbolic unit 7 and 1
dimension of imaginary hyperbolic
time ;t.

5.2 General conformities

Space-time ST

Space-time 2ST

* Space is homogeneous and isotropic;
the direct consequence of this
statement are the exact fundamental
constants in LST

Space is heterogeneous and
anisotropic.

It has a fractional dimension, fractal
nature [78, 79, 80, 81, 82, 83], and,
possibly, p-Adic structure [84, 85].
The direct consequence of these
characteristics are the fluctuating
parameters, tending in ?ST to the limit
to values that are equivalent of exact
constants in LST
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5.3 Properties and characteristics of time T and time °T

Space-time ST

Space-time °ST

Time of existence, /T starts at the
moment BB and ends at the moment Cr

Unit of time T is conditional, referred
to as second

Time T = 14 billion years (according
to modern data)

The ongoing temporary processes on
Earth have a certain cyclical nature
associated with the period of Earth’s
revolution around the Sun:

LTperiod = 365,25636604 days

1 solar year = 365.2564 days; 1 day =
24 hours; 1 hour = 60 minutes; 1
minute = 60 seconds; 1 second =
9.192.631.770 radiation periods
corresponding to the transition
between two ultrathin levels of the base
state of atom cesium-133 at rest, at 0K

Time of existence, °T starts at the
moment BB and ends at the moment
Cr

Unit of time °T is not defined

Time PT is negative value

The ongoing temporary processes on
Earth have a certain cyclical nature
associated with the period of Moon’s
revolution around the Earth [86]; in
this case, the duration of the main
measurement cycle in units

LST is equal to the synodic lunar year:
PTperioa = 29,530588 days

Time PT can be described as internal,
hidden, local, p-Adic and wave-like
One of the most important properties
of time PT is its capability to fluctuate
and accelerate, changing its tempo
with positive and negative acceleration
(see section 6.8)

Despite the need to further understand
and research the properties of time
DT there are works on mathematical
modeling of pseudo-time properties
[87, 88, 89], which in practice, allow to
obtain effective results.

5.4 Curvature, sum of triangle angles and properties

Space-time ST

Space-time ?ST

The curvature ST is positive

(tw > 0)

The sum of the angles of a triangle is
Za+ £f + 2y > 1802

Space LSTexpands (homogenous)

relative to ST from moment BB along

arrow of time (Figure 1) to Cr

The curvature PST is negative

(Pw < 0)

The sum of the angles of a triangle is
Za+ £f + 2y < 180%

Space PST contracts (heterogeneous

and anisotropic) relative to 4ST from

moment BB to Cr (Figure 1)
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5.5 Temperature and entropy

Space-time ST

Space-time °ST

Temperature in the moment of BB is
hot

Entropy of “H increases along the
L

. Aln
arrow of time T . >1

Entropy of “H is negative in
relationship to °H

Temperature in the moment of BB is
cold
Entropy of PH increases in the time
pp, APH

T: B < |—1]

Entropy of PH is negative in
relationship to LH

5.6 Geometry, 5th postulate and metric

Space-time ST

Space-time °ST

Riemannian geometry (R) is elliptical

Fifth postulate: in the plane through a
point that does not lie on a given
straight line, no line can be drawn in
parallel to this straight line

Archimedean metric.

In the system of measurement (SI), the
distance is measured in m (meters).
The concept of Planck length
(I,~1073* cm) in “ST requires further
research

Lobachevsky-Bolyai geometry (LB) is
hyperbolic

Fifth postulate: in the plane through a
point that does not lie on a given
straight line, an infinite number of
lines can be drawn in parallel to this
straight line

Non-Archimedean metric.
The definition of distance in ST
requires further research

5.7 Matter, energy and information

Space-time ST

Space-time °ST

Matter M: mass is positive (matter
density is positive)
The form of matter “M is particles

Energy LE is positive (energy density is
positive)
Information I is stochastic

Antimatter °M: mass is negative
(antimatter density is negative)

The form of antimatter °M is
decentralized (requires further
research)

Energy PE is negative (energy density
is negative)

Information 1 is fractal
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5.8 Elementary electric charge g and elementary topological magnetic charge 8

Space-time ST

Space-time 2ST

The elementary electric charge q is a
fundamental physical constant, a
quantum electric charge equal to the
charge of electron e™:

q = 1,602 x 10717 C (SD)

The elementary electric charge g can

exist in °ST only in the form of a dipole
~— 4

q

Coulomb’s law, that determines the
force LF between two point-like electric
charges:

LF = k% (where, k = !

4TTE )

Opposite electric charges attract

Similar electric charges repel

* The elementary topological magnetic
charge 6 [90,91,92,93]isa
fundamental physical fluctuating
parameter, with quant of magnetic
charge (monopole) equal to the charge
of a positron é* in PST. The value of §
is to be determined.

* Elementary topological magnetic
charge 6 can exist in LST only in the
form of dipole 6% ~

* Itisrequired to find law(s) that
determine(s) the force?F;_, acting
between two topological magnetic
charges 8, and 8,, equivalent to
Coulomb’s law in LST

* Opposite topological magnetic charges
repel

* Similar topological magnetic charges
attract
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5.9 Electro-magnetic waves (EMW) and positron-electric waves (PEW)

Space-time ST Space-time 2ST
Electromagnetic waves (EMW) with a Positron-electric waves (PEW) with a
primary elementary electric charge and a | primary elementary topological magnetic
secondary magnetic charge (electro- charge and a secondary electric charge
magnetic interaction) (strong interaction)
Maxwell’s equations: * Itisrequired to find equations that
describe positron-electric waves in
. 0B DST equivalent and self-consistent
rotk = — T with modified Maxwell’s equations in
N 3 Lst
E=—
&0 €
= > 9D » Difficulties:
rotH — S+ 5 Properties of ST are not well
g=-L researched and understood
Ho U . . .
o Time, PT is not defined; approaches to
divD =p _ D
= time measurement, “T, are absent;
divB =0

the decentralized form of matter in
DST is not defined;

the definition of elementary
topological magnetic charge 8 is not

where, E = electrical field vector
D = electric displacement vector

IZI) = magnetic field vector established;

B = magnetic displacement vector the distribution density of an

J = electric displacement current elementary topological magnetic
density vector charge 6 on a decentralized antimatter
p = apparent density e - charge object in PST is unknown

* Modifications must be made to the
Maxwell’s equations (requiring
definition) that take into account
equivalent equations describing PEW
in ST

* The equation describing PEW must be
self-consistent with Maxwell’s
equivalent modified equation in LST
using the “ideal exchange interaction”
in 4ST (see Chapter 7, “The nature of
the spin”)

* Modified Maxwell’s equations must be
self-consistent with equivalent
equations in?ST with using the “ideal
exchange interaction” in 4ST (see
Chapter 7, “The nature of the spin”)
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5.10 Photons y and dark photons ¥

Space-time ST

Space-time °ST

 Light consists of photons “y particles -
(or just y), carriers of quant “h energy
LE Electromagnetic Waves (EMW)

* Photon form is particles of matter

* Photonmassm = 0
* Electric chargeq = 0
* Spin. S =+1

The dark light consists of dark photons
Dy (orjust #), carriers of quant °h
dark energy °E

Positron-Electronic Waves (PEW)
(strong interaction)

In TSSCU gluons g and magnons are
dark photons ¥

Dark photon form is decentralized
antimatter objects (see Chapter 7)
Dark photon massm = 0

Magnetic charge 8 = 0;

Spin ;S = 1.

5.11 Speed of light ¢ and speed of dark light

™

Space-time ST

Space-time 2ST

* The speed of light in vacuum, c, consists
of photon particles y and cannot
exceed:

¢ =299792458 m/s

The speed of dark light ¢, consists of
dark photons, ¥, that require further
research, that takes into account
properties of ST, metric that sets the
distance ?S, time T, as well as
approaches to determine the unit of
measurement, °T. In an algebra with
absolute dominant minus, it

corresponds to the average value:
1
c=—-
c
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Chapter 6 Three space-time model of quantum positive gravity in ST
and multiquantum negative gravity in °ST

6.1 Universal gravitation laws (UGL) in ST and its equivalent (anti-gravity) in ST

Space-time ST Space-time °ST
* The universal gravitation law (UGL) is: |+ Itis necessary to find equation(s) for
lp = —Lg % anti-gravity law(s) which is (are)
- Lo
where, gravitational constant LG is equivalent to the UGL in “ST :

negative PR, =(2)
L6 = —6,67408 x 107 "'m3kg=1c? "

» All objects attract * All objects repel
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6.2 General theory of relativity (GR) in XST and its equivalent in °ST

Space-time ST Space-time °ST
* The general theory of relativity is * There is a need to find system of
G+ Ay, = 8”_49 Tuw equations that satisfy the conditions
uv

formulated at the end of section 6.7 of

where, G, = Einstein tensor; this Chapter.

Ag ,, = cosmological constant;
uv

L g = gravitational constant;

¢ = speed of light in vacuum;
T, = momentum energy tensor of
matter “M;

1
Guv = Ruv - Eg,uvR
where, R, = Ricci tensor/ curvature;
R = scalar curvature;

Guv = metric

* GRInTSSCU:
HA, =0
2) In the absence of matter, Ly space
LST is not empty, but consists of tissue
expanding in time LT
Ry, #0,R#0, but the system of
equations, need to be supplemented,
while taking into account the
background change of curvature “w and
expansion of tissues of space-time (see
requirements formulated in end of
section 6.7 of this Chapter).

Juv

6.3 Hubble constant “H,, in “ST and its equivalent H,, __in PST

Space-time ST Space-time °ST
* Based on modern science, [94, 95, 96,  In space-time PST, there must exist,
97] we now know Hubble’s “dynamic “dynamic fluctuation parameters”
constant” in “ST, which is PHy, _, equivalent “H,:
approximately equal to:
Lh, = 67 — 74 (km/s) /Mpc PHy, ., =)

Thus, TSSCU and the paired self-consistent parameters that it operates with, lead to new
opportunities for us to build accurate mathematical models.
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Chapter 6 Three space-time model of quantum positive
gravity in “ST and multiquantum negative gravity in ST

6.4 Tissues of space-times 4ST, ST and PST as real and objective components of the
Universe structure

The main task of modern physics is to combine quantum physics and the GR, currently the
best theory of gravity. To accomplish this, numerous attempts are made to develop various
mathematical models of quantization of gravity or of quantum space-time that encounter
insurmountable difficulties [98, 99]. However, there isn’t yet an exact definition of the
quantum space-time concept. It is usually considered as the appearance of discreteness in
space on the Planck length scales (~1073% cm). Therefore, we can unequivocally state that
in one 6-dimensional (4 real dimensions: 3 spatial coordinates with 1 time dimension, and 2
imaginary dimensions: 1 spatial one with 1 time one) space-time, it is impossible to create
the quantum property. Based on the presented hypothesis, it is necessary to add at least one
more opposing and independent 6-dimensional (with equivalent 6 dimensions) space-time.
With this complementarity, several conditions are required; the mutual transparency of both
space-times, their heterogeneity and non-commutability, antagonism, as well as the need for
constant interaction with each other. Only with strict observance of these requirements does
the quantum property appears in both space-times. Therefore, each of these two
independent and antagonistic space-times will have their own action quants, as a forced
compromise in a constant struggle with each other. In addition to these two independent
space-times, generalized Paracomplex Absolute space-time, through which all interactions
occur and which is an indifferent (impartial) Arbitrator, the initial provisions described in
Chapter 2 will ultimately be achieved. The main conclusion of the above is the necessity and
adequacy of section 6.4 and the following statement.

Considering the fact that in the proposed theory, three space-times actively interact with
each other according to given algorithms, we are forced to introduce the concept of space-
time tissues “ST and PST as special-field forms of matter and antimatter containing the
corresponding energy and information.

The tissue of homogenous and isotopic space-time LST expands (relative to the stationary
tissue of 4ST) by compressing the tissue of heterogeneous and anisotropic space-time PST.
The converse is also true - as the tissue of heterogeneous and anisotropic space-time °ST is
compressed (relative to the stationary tissue of 4ST) due to the expansion of the tissue of
homogenous and isotopic space-time LST.

Figure 8 describes the simplest abstract model-example of flat elementary cells of the tissue
of space-times ST and PST at the abstract time moment of a period BB-Cr, originally
formed from an equilateral triangle in 4ST.
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Figure 8. An abstract model-example of flat elementary
cells of space-times LST and PST, originally formed from
an elementary cell (of a equilateral triangle) in 4ST. Points
A, B, C are points of Absolute space-time ST, in which,
synchronously in Tsypcp, points “A and P4, “B and B, 'C
and °C are born, forming in time ‘T elementary cells of
space time of positive curvature ST, and in time °T
elementary cells of space time of negative curvature °ST,
respectively. Points X4 and P4, !B and PB, !C and °C are
fundamentally entangled. For clarity, the cell in PST is
depicted in the form of a broken curve, however, the form
of tissues and antimatter in °ST requires a separate study
(see section 6.8 of this Chapter).

The length of the geodesic line in ST between points 4 and B is denoted by ASgl. The length
of the geodesic line in “ST between points “4 and “B is denoted by “S;;. The generalized

projection on 4ST (see section 6.7 and 6.8) of geodesic lines in ST between the points °A
and PB is denoted by °S .

Obviously, for 4ST with Euclidean geometry (&), the geodesic line connecting the points A
and B, and the straight line (segment) connecting the points A and B coincide:

S
gt 4 (33)

ASgl

For ST with Riemann geometry (R), a geodesic line connecting the points “A and LB is
always larger (longer) than the geodesic line connecting the points A and B in 4ST:

LSgl

e 1 34
7S, (34)
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The value of equation 34 can be referred to as the coefficient of geodesic curvature between
points ©A and LB in ST.

For PST with Lobachevsky-Bolyai geometry (£LB), the generalized projection into ST of the
geodesic lines connecting the points ?A and PB is always smaller (shorter) than the geodesic
line connecting the points 4 and B in 4ST:

|°S 1]
A,

<1 (35)

The value of equation 35 can be referred to as the coefficient of geodesic curvature between
points A and ?B in PST.

In accordance with formulas 33-35, between lengths LSgl in LST, ASgl in 4ST and DSgl in
DST, equation 36 inequality holds:

LSy > 4S5 > |PS,| (36)

The given abstract model-example of the structure of elementary cells of space-times LST
and PST is the simplest. However, it is important to demonstrate that all elements of tissues
in both space-times are fundamentally entangled. Physical reality is incomparably more
complicated: see sections 6.6 - 6.8 of this Chapter, as well as Chapter 7. However, it becomes
apparent that to build a full-fledged theory of gravity and antigravity, it is necessary to
develop a theory of the physics of the structure and interactions of tissues of space-times
LST and PST.

6.5 Mass formation “m of matter particles in ST and mass ?m of decentralized objects
of antimatter in °ST

Hypothesis: The mass “m of particles of matter “M in “ST and the mass ?m of decentralized
objects of antimatter °M in PST are born synchronously in Tsynch and from fundamentally
entangled cells of tissues of space-times ST and PST using topological effects of entangling
tissues of both spaces in 4ST. These topological mechanisms require in depth research based
on physical theories of braids and knots. At the same time, the formed geometric defects or
deformation-distortions in the tissues of both spaces are void and compensated. But, with
the movement of mass !m particles of matter in ST and mass “m of decentralized objects of
antimatter in ST, these geometrical defects, having a field nature, are an integral part of
them. These statements are well coincided with GR for space-time “ST. Born synchronously
in Tsyncn , the masses “m of particles of matter “M in “ST and the masses ?m of
decentralized objects of antimatter °M in ST are also fundamentally entangled. The ideas
and hypotheses of the synchronous birth from vacuum of matter with positive mass and
negative mass were periodically studied in the scientific literature [100]. However, in
proposed case, postulating the birth of particles of matter and decentralized objects of
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antimatter directly from the mutually transparent tissues of space-times ST and °ST with
each particle of matter and the decentralized object of antimatter born in its own space-time.

Based on the proposed hypothesis, any mass “m born in “ST is gravitational, and any mass
Dm born in ST is anti-gravitational, by definition. Consequently, in a stationary state, the
mass “m in ST aims towards rest, and the mass m in ?ST aims towards movement.

The most important and principal question of how particles of antimatter appear in *ST by
penetrating from PST is briefly discussed in Chapter 9.

Thus, the fundamentally entangled cells of tissues of space-times “ST and PST are active
field basic material substances that require deep study.

An exception to the proposed mechanism in T, synchronous mass formation lmintST
and Pm in PST, is the Higgs boson H. The next publication, “T'SSCU Formalism” will describe
the scalar Brout-Englert-Higgs BEH field and the boson H itself having spin equal to 0 (.S =
0) and their role in weak interaction.

6.6 Self-consistent equations of the birth and evolution of space-time tissues under
conditions of gravity in ST and antigravity in °ST

Gravity in ST and antigravity in °ST are forces that arise as opposing (tending to
compensate) the steady expansion of space-time ST and the steady compression of space-
time PST.

As mentioned in Chapter 3, from the moment of BB there was a simultaneous change in a
pair inverse quadratically dependent parameters: distance-radius of curvature s in the
upward direction, and curvature ‘w in the downward direction, leading to expansion of
space-time LST and generating gravity G,.. The initial values of these parameters are known:
Ls = 0 and ‘w = 0. Synchronous changes in these parameters must lead to the creation of
continuous oriented “elliptic type” networks with a linear homogenous expansion of space-
time LST.

From the moment of BB, there was a simultaneous change of pair inverse quadratically
dependent parameters: distance-radius of curvature Ps in the downward direction and
curvature Pw in the upward direction, leading to heterogeneous and anisotropic
compression of space-time °ST and generating antigravity °G,. The initial values of these

1 . . .
parameters are known: Ps = — = and Pw = 0. Considering that the process of compression

is heterogeneous and anisotropic, synchronous changes in these parameters must lead to
the creation of discontinuous rotational networks “hyperbolic type” and create topological
rotational mechanism of stabilization (see section 6.7).
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Space-time ST Space-time °ST
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Equations 19L and 19D obtained in Chapter 3 are preliminary and incomplete (see section
3.7). However, they offer rich in content information for the analysis and construction of
various working models of gravity in “ST and antigravity in °ST, as well as for conducting
practical experiments. It must be noted that equation 19D relates to algebra with the
absolute dominant minus.

The main task at this stage is to find expansion quant of space-time “ST that is self-consistent
with dark compression quants of space-time ST in synchronization time Tsynch-

6.7 Classification of and the new meaning of Loop Quantum Gravity (LQG) and String
Theory (ST) based on the theory of mutually transparent self-consistent networks under

conditions of gravity in ST and anti-gravity in °ST

Space-time ST

Space-time °ST

Theory of continuous oriented “elliptic
type” networks with linear homogenous
expansion under conditions of gravity

Theory of discontinuous networks
“hyperbolic  type” with anisotropic
heterogeneous compression under

conditions of antigravity

As mentioned above, gravity in ST is an
attractive force, trying to compensate for
the expansion of tissues of this space,
related to stationary tissues of space-time
AST.

At the initial moment BB, it is minimal, and
reaches its maximum at the moment Cr
(see Figure 1). Modeling space using
complex networks is a natural process.
Attempts to simulate the structure of
geometric cells of tissues of space-time
LST and their interactions (based on the
author's interpretation) are actively carried
out in theory Loop Quantum Gravity (LQG)
[101, 102], where the Planck length, [,,, is
taken as the minimal possible distance

As mentioned above, anti-gravity in ’ST isa
repulsive force, trying to compensate for
the compression of tissues of this space,
related to stationary tissues of space-time
AST.

From the point of view of °ST (see Table 3
of section 3.7), at the initial moment BB,
this force is minimal, and reaches its
maximum at the moment Cr (see Figure 1).

The force of antigravity at the initial
moment BB breaks the actual tissue of
space-time, making concepts such as
distance, the form of antimatter, and dark
time °T subjects of further research.
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between the nodes of the graphs, that form
an elastic network structure of tissues of
space-time ST, that develops in time LT.
This theory, which must be consistent with
the equations of GR, is at its first steps. But,
as mentioned in section 6.4, to obtain the
quantization effect and to further develop
the future theory of gravity, it is necessary
to take into account that each element of
this network is fundamentally entangled
with its partner in PST, which has a non-
trivial topological form. Without taking into
account the fundamental entanglement of
tissues of space-times ST and PST, the
development of any full-fledged theory of
gravity becomes ineffective.

It is also necessary to consider that under
the conditions of antigravity, the
decomposed elements of tissues of space-
time PST must primarily, constantly be in
motion, i.e. be waves while maintaining
their topological integrity (by #solitons, see
section 6.8 and Chapters 7 and 8), and also
preserve the property of fundamental
entanglement with their partners in LST.
Both these factors, as well as the fact that
the process of compression PST under
conditions of antigravity is heterogeneous
and anisotropic, must create a topological
rotational mechanism that ensures
stabilization and consensus of structural
and functional processes in PST
(“topological stabilization mechanism”).

String Theory, which has a rich and diverse
mathematical apparatus, based on the
author’s point of view, should be divided
very accurately into two independent
theories. The first one is String Network
Theory (SNT), which; starts with the works
of G. Veneciano [103] and I. V. Volovich
[104], and tries to intuitively simulate the
structure of antimatter, strong interaction,
and tissues of space-time PST in the
conditions of antigravity. From the point
view of the author, the purpose of using the
Calabi-Yau manifold theory in various
forms is not only the compactization of
hidden dimensions, but also an attempt to
find such an effective rotational topological
stabilization mechanism (or the meaning of
manifold) under conditions of antigravity.
An indirect confirmation that the Calabi-
Yau manifolds belong to ST is that when it
is derived, the Ricci tensor is not applicable
to the Lobachevsky-Bolyai geometry and
becomes equal to 0. In order to determine
the type of Calabi-Yau manifolds realized in
nature and its full functionality, it is
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necessary to accurately formulate the
problem we are faced with. In order to find
its solution, it might be necessary to study
the solution of Monge-Ampere equation of
hyperbolic type and not of elliptic type
[105]. However, for the time being, all that
is required for the SNT is rethinking and
gaining conceptual integrity, while taking
into account the accurate starting
conditions and properties of ST . Future
equations describing the operations of this
topological rotational stabilization
mechanism, taking into account 6 (4+2)
dimensions in PST, are the antigravity
equations, that need to be equivalent to the
system of equations in ST (see the end of
this paragraph). In addition, it should be
noted that attempts to describe individual
elements of the functional processes of this
topological rotational mechanism of
stabilization are also devoted to work in the
theory of chaos or dynamic chaos [106].

The second theory, Controlling String
Theory (CST), also requires a radical
update in order to maintain its claim of the
possibility of combining all interactions
within both space-times ST and PST. P.
Candelas, Gary T. Horowitz, Andrew
Strominger, Edward Witten [107] had a
very similar approach, describing a 10-
dimensional string theory and suggesting
independence of 4 dimensions (*ST) and 6
dimensions requiring compactization.

The bundle algorithms of 4ST detailed above provide completely new opportunities for the
development of these two mutually complementary paths based on the theory of mutually
transparent self-consistent networks having antagonistic properties. First, the presence of a
primary Absolute space-time 4ST with Euclidean geometry (£) with a reference metric and
static tissue provides the future theories fundamental character. Second, the birth at the
moment BB and the further development of two self-consistent space-times ST and PST
that have accurate dependencies. Third, the concept of fundamental entanglement and the
spin effect, (see Chapter 7) imposing restrictions on the changes and properties of the pair
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“curvature and distance” that underlie the structure of space-time tissues of LST and PST,
suggests the future theory, mathematical rigor and protects researchers from considering
abstract, unproductive options. Thus, the deliberate and purposeful development of the
theory of mutually transparent self-consistent networks, as the physics of the interactions of
tissues of space-times ST and PST in the foreseeable future, will solve not just the "problem
of gravity quantization”, but also create a fully-fledged self-consistent theory of gravity and
antigravity. Given the enormous complexity of the goal, it can be divided into three parts:

1. The system of self-consistent equations in Tsyy.p: continuous oriented networks of the

“elliptic type” with linear homogeneous extension in “ST and discontinuous networks of the
“hyperbolic type” with anisotropic heterogeneous compression in PST using topological
rotational stabilization mechanism.

2. The system of self-consistent equations in Tsypc,: the development of masses Im of
particles of matter from the "elliptic type" tissues of networks in !ST and masses ?m of
decentralized objects of antimatter from the "hyperbolic type” tissues of networks in ST
using the topological effects of entangling the tissues of both spaces in 4ST.

3. The system of self-consistent equations in Tsy,., Which determine changes in the
parameters of the “elliptical type” network in the presence of masses “m matter in ST and
changes in the parameters of the “hyperbolic type” network in the presence of masses
Dm decentralized antimatter objects in °ST.

6.8 The form of matter in “ST in conditions of gravity and the form of antimatter in °ST
in conditions of antigravity.

Space-time ST

Space-time °ST

Any particle of matter born in ST from the
tissues of this space experiences the effect
of gravity or mutual attraction with all
existing objects in LST . Actually, it is
precisely these gravitational interactions
that make its shape rounded, turning it into
a particle. The process of tissue expansion
LST is homogeneous at large scales, but
fundamental entanglement with tissues
DST forces to find various forms for local
expansion. In this regard, any particle
should take on a slight oval shape (sooner
or later, technologies will be developed that
will allow to precisely investigate particles
forms and this statement will be
researched). Depending on the tasks we are

The properties of antigravity allow to
hypothesize the form of antimatter in ST
that is equivalent to particles in LST.

In the author’s opinion, such a form
in PST is a topological soliton, consisting of
a packet of elements that constantly decay
and move to their area of elements
localization (see Chapter 7). In order to
distinguish topological solitons as a form of
antimatter from secondary solitons in Lst,
they will be referred to as t-solitons, or
soliton clouds (s- clouds). The following
reasons are the basis for this hypothesis:

« Antigravity acts in ST
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faced with, we can neglect such accuracy of
the form of matter in micro world, for
example, considering elementary particles
in LST as point particles.

« DST itself is heterogeneous and
anisotropic, which explains the reason
for the nonlinear processes arising in it

« Time PT in PST is also heterogeneous

and anisotropic (see sections 5.1 and 5.3
of Chapter 5), and has the nature of a
wave, which requires further research
and ideas for its  description
in PST geometry LB is present

* The 5th postulate states that in the plane
through the point that does notlie on this
straight line, one can draw an infinite
number of lines parallel to this straight
line

* Constantly decaying and moving into an
area of future localization, elements of a
decentralized antimatter object behave
as a single, well-controlled organism

Thus, t -solitons in PST are a form of
antimatter capable of having and
transferring an elementary topological
magnetic charge, transferring energy,
impulse, moment of impulse, etc., while
maintaining their integrity. Like particles in
LST , t -solitons in PST can be fermions:
charged or neutral, as well as bosons:
neutral or charged.

Based on the above statements, any particle of matter in !ST will be fundamentally
entangled to t-solitons of antimatter in °ST. Our conclusion about the dualism of particles
and topological soliton waves using two self-consistent space-times “ST and PST is the
acknowledgment of quantum mechanics basics (see Chapter 8). In particular, this approach
allows us to give an exhaustive explanation to all varieties of inertia forces arising in ST,
removing the irrational term “fictitious forces” from the everyday life of physics.
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Chapter 7 The three space-time nature of spin S

7.1 Introduction

Before proposing a new hypothesis about the nature of the spin and defining it, the geometric
aspects of the interactions between space-times ST and ?ST must be considered. Based on
experimental data, it has been established that, at any point (in ST) the vectors of the
electric E and magnetic fields H of the electromagnetic wave are mutually orthogonal. Since
in TSSCU, the carriers of the primary elementary topological magnetic charges that generate
the primary magnetic field are the positron and other charged t-solitons of antimatter
forming positron-electric waves in ST, we can assume that not only EMW and PEW, but
also other fundamental interactions between “ST and PST in AST in Ty, occur mutually
orthogonally. Indirectly, the proposed hypothesis about the nature of complex numbers (see
Chapter 3) and the use of the complex plane in mathematics confirm the same. The second
hypothesis about dark complex numbers in °ST and the dark complex plane can be
interpreted in a similar way (see Chapter 3).

Based on the above, the well-known fact that confocal ellipses and hyperbolas at the
intersection points are mutually perpendicular to each other is used to identify the geometric
component of the nature of the spin (Figure 9).

Figure 9. Confocal ellipses and hyperbolas. The well-
known mathematical fact that the intersection of confocal
ellipses and hyperbolas is always mutually perpendicular
serves as the basis for determining geometric component
of the concept of spin ,S.

Looking forward, we note that the geometric arrangement of the spin .S in 4ST at the
moment Tsyp.p, is possible only at 4 (four) points of pseudo-intersection: the trajectory of the
primary (controlling) particle in 4ST — circumference; the projection of the particle
trajectory “M in ST into 4ST - ellipse; the projection of the confocal with the ellipse -
hyperboles; and, as the most important of all, possible wave paths of (see Chapter 11)
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t-solitons of antimatter ?M in PST into ST (Figure 10). Denote the upper left intersection
by the letter A, the upper right intersection by the letter B, the lower left intersection by the
letter C and the lower right intersection by the letter D.

Left up
intersection A

Left down
intersection C

Right up
B intersection

Right down
D intersection

Figure 10. The four possible geometric locations of spin ,S.

The possible locations

are points

of conditional

intersections in three space-times: circumference in 4ST,
ellipse in ST, and projections confocal with an ellipse -

hyperbole in ’ST into 4ST.

These 4 intersection points can also be called points of maximal convergence of projections
or localization points. The next step is to consider in detail the motion of a fundamentally
entangled electron in ST and its partner, positron, in ?ST in a self-consistent stationary

atom.

Space-time ST

Space-time °ST

* Letan electron (particle) at a point in
time LT be in the upper left localization
point A

Let a positron (particle) at a point in
time °T be in the upper left localization
point A

According to our hypothesis, localization point A is the spin .S, or “transparency pass
window” in 4ST in Tsyncn, iIn which “the ideal exchange interaction” occurs between
electron (particle) and positron (particle), and the times T and °T are synchronized.
In TSSCU, the word ‘ideal’ is added to a known concept in physics, exchange interaction,
which is only partially described [108, 109], without an understanding of its deep
meaning. At the moment spin .S “the ideal exchange interaction” occurs without losses

(see definition of spin below).

* Further, an electron (particle) moves,
for example, clockwise along a path
different from a circumference, tending
to elliptical, to reach localization point
D

Further, the positron (#soliton) moves
counterclockwise along hyperbolic t-
soliton paths, reaching localization
point D

Localization point D is spin .Sp or “transparency pass window” in 4ST in Tsynch, in
which “the ideal exchange interaction” occurs between electron (particle) and positron
(particle) and the times T and T are synchronized.
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* Continuing to move clockwise along a * Continuing counterclockwise
path different from the circumference, movement along the hyperbolic t-
but tending to elliptical, the electron soliton paths, the positron (#soliton)
(particle) reaches the localization point reaches the localization point A again
A again

For one revolution in an orbit, different from the circumference, but tending to
elliptical in LST, the projection of the electron into 4ST is twice as close as possible to
the projection of the positron into 4ST . Positron, making one revolution along
hyperbolic #soliton paths in ST is also twice as close as possible to the projection of
the electron into #ST. Thus, the spin of the electron and positron, each moving in their
own space-time from the point of maximal convergence A to the point of maximal
convergence of projections D, and vice versa (Ssop) = i—% , as it should be with

fermions.

7.2 General definition of a spin.S

Spin .S is a “transparency pass window” arising in the Absolute space-time 4ST in
Tsynch between a particle of matter LM by a fermion (or by a particle-carrier of interactions
which is a boson) in space-time XST and its partner particle of antimatter °M by a fermion
(or by a particle-carrier of interactions which is a dark boson) in space-time ?ST, when
between fundamentally entangled particle of matter “M and its partner, a particle of
antimatter M the following become possible:

» Ideal (lossless) exchange interaction
+ Synchronization of time T and °T

It should be noted that the ideal exchange interaction for fermions and bosons has significant
differences, which will be discussed below.

In TSSCU, for the motion of fundamentally entangled massless bosons and free fermions
(outside the atom or nucleus), in addition to stationary closed orbits introduced by J. Kepler
in 1609, oscillating non-closed orbits will also be considered (see sections 7.3.3 and 7.4.2).

Thus, spin .S is measured by the number of moments of maximal convergence of
projections, fundamentally entangled particles of matter M in space-time “ST, and their
partners: t-solitons of antimatter °M in space-time ?ST into Absolute space-time 4ST in
Tsynch in one revolution (2m) of matter particles “M in orbits in space-time “ST, and,
accordingly, in one revolution of (27) #solitons of antimatter °M in orbits in space-time
DT,

one revolution of matter particles “M and t — solitons °M in their orbits

Spin S = 37
Pt ¢ number of moments of projection of maximal convergence (37)
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It should be noted that t-solitons of antimatter ?M in PST at the moment of spin .S will
always be localized into a particle, since in AST Euclidean geometry (£) with constant gravity
AG, = 1 is realized.

7.3 The nature of spin fermions

7.3.1 General positions and definition

Spin fermions .S = + %, i.e. for one revolution (2m) in their orbits, the projections of particles
of matter “M in space-time LsT, and, accordingly, t-solitons of antimatter DM in space-time
DST are twice as close as possible to each other:

one revolution of fermion matter “M and °M in their orbits

1
Spin .S = =+ (38)

number of moments of maximal convergence of projections

In modern physics, spin .S = + > is measured in units A, which is not entirely correct. In fact,

h

taking into account the formula: YE = Aw (where A = py and o = 2nrf, h is the Planck

constant, A is Dirac constant, f is the frequency, w is the cyclic or angular frequency), this
means that the energy of fermions in “ST and ”ST in one revolution (27) around their orbits
is updated twice (with consideration of new interpretation of quantum mechanics (see
Chapter 11), author believes using the simple formula “E = Aw for fermions to be correct).

During the ideal exchange interaction fermions have the following five operations:

1. The elementary point electric charge of an electron in ST is converted into a dipole
in PST (i.e., the positron in ?ST has its own electric moment).

2. The elementary topological magnetic charge of positron in ’ST is converted into
dipole in ST (i.e., the electron in ST has its own magnetic moment).

3. The electron and positron exchange their impulses “P and PP.

4. The electron and positron exchange their stochastic “I and fractal I information,
accordingly.

5. A synchronization of times “T and °T occurs.

Such an ideal exchange interaction with “vital” parameters between fermion in ST and its
fundamentally entangled partner in ST does not allow two or more fermions in ST and
DST to be in the same quantum state (Pauli principle), thereby, giving the fermions the
property to form a structure of matter.

As known, there are 2|.S| + 1 spin states. Therefore, in fermions, only 2 states are possible:

1 1
+-and —-.
2 2

The division of spin values by the positive and negative signs ;S = + %, and concept of

helicity (requires an accurate definition) and chirality are not the subject of this article and
can be considered in one of the subsequent publications. In all cases, formulas are required
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to describe the motion of #solitons in ST, as well as formulas describing the concerted
motion of both fundamentally entangled fermions (see Chapter 11).

Taking into account the fundamentally entangled fermions that make up the self-consistent
atom move in stationary closed elliptical and hyperbolic t-soliton orbits in opposite radial
directions (Figures 11-14), and the free fundamentally entangled fermions (outside the
atom or nucleus) move along oscillating non-closed elliptical and hyperbolic #soliton orbits
(Figure 15), all the possible combinations can be considered.

7.3.2 Geometric spin arrangement of fundamentally entangled fermions in a self-consistent
atom

In a case when, for observer N1, an electron moves clockwise in an elliptical orbit; the
positron (t-soliton) will move counterclockwise (for example, in the hydrogen atom, in the
s-orbital) along the hyperbolic t-soliton paths (Figures 11 and 12). The only possible
geometric combination in this case, in which the spin effect is possible, will be the upper left
localization point A and the lower right localization point D, which can be written as

1
tS(A<—>D) =t >

a)

Figure 11 (a and b). The concept of motion of fundamentally entangled fermions in a self-
consistent particle-soliton hydrogen atom of protium. Figure 11a, on the left, shows how
an electron (particle) moves clockwise, along a trajectory different from circumference,
tending to elliptical in LST, and a positron (t - soliton) that moves counterclockwise (along
s-orbital) in hyperbolic ¢ - soliton trajectories in °ST, approaching localization point D

(:Sp == %) in 4ST. Figure 11b, on the right, shows the moment of maximal convergence of
the projections of the electron (particle) and positron (particle) at the bottom right
localization point D (.Sp, = i%) in 4ST, when the ideal exchange interaction becomes

possible between electron and positron particles.
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Figure 12 (a and b). The concept of motion of fundamentally entangled fermions in a self-
consistent particle-soliton hydrogen atom of protium. Figure 12a, on the left, shows how
an electron (particle) moves clockwise, along a trajectory different from circumference,
tending to elliptical in ST, and a positron (t- soliton) that moves counterclockwise (along
s-orbital) in hyperbolic t - soliton trajectories in °ST, approaching localization point A
(:Sa == %) in 4ST. Figure 12b, on the right, shows the moment of maximal convergence of
the projections of the electron (particle) and positron (particle) at the upper left
localization point A (S, = i%) in 4ST, when the ideal exchange interaction becomes

possible between electron and positron particles.

For observer N2, who is opposite of observer N1, an electron moves counterclockwise in an
elliptical orbit and the positron (t-soliton) moves clockwise (for example, in s-orbital), along
the hyperbolic t -soliton paths (see Figures 13 and 14). The only possible geometric
combination in this case, in which the spin effect is possible, will be the upper right
localization point B and the lower left localization point C, that can be written as

1
tSpocy = 1 3
é_tom H g—q
&" 06
. p=tp
Wi §
!7‘2 /)T

a)

Figure 13 (a and b). The concept of motion of fundamentally entangled fermions in a self-
consistent particle-soliton hydrogen atom of protium. Figure 13a, on the left, shows how
an electron (particle) moves counterclockwise, along a trajectory different from
circumference, tending to elliptical in XST, and a positron (t-soliton) that moves clockwise
(along s -orbital), in possible hyperbolic t - soliton trajectories in °ST, approaching

localization point C (S, = i%) in 4ST. Figure 13b, on the right, shows the moment of
maximal convergence of the projections of the electron (particle) and positron (particle)
at the bottom left localization point C (S, = i%) in 4ST, when the ideal exchange

interaction becomes possible between electron and positron particles.
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Figure 14 (a and b). The concept of motion of fundamentally entangled fermions in a self-
consistent particle-soliton hydrogen atom of protium. Figure 14a, on the left, shows how
an electron (particle) moves counterclockwise, along a trajectory different from
circumference, tending to elliptical in LST, and a positron (t-soliton) that moves clockwise
(along s -orbital) in possible hyperbolic t - soliton trajectories in ST, approaching
localization point B (S5 = i%) in 4ST. Figure 14b, on the right, shows the moment of
maximal convergence of the projections of the electron (particle) and positron (particle)
at the upper right localization point B (;:Sg = i%) in 4ST, the ideal exchange interaction

becomes possible between electron and positron particles.

Thus, provided in Figures 11-12 and 13-14 are examples of the movement of fundamentally
entangled electrons and positrons (along s-orbital) in self-consistent particle-soliton atom
that are left-right symmetrical.

7.3.3 Geometric spin arrangement of fundamentally entangled free fermions during the motion
(outside the atom or nucleus) along oscillating non-closed orbits

Free fundamentally entangled fermions outside an atom or nucleus move in concert, each in
its own space-time along oscillating non-closed orbits. In the simplest one-dimensional case,
such oscillating non-closed elliptical orbits in ST can be defined as trajectories, consisting
of curves, whose reflection using mirror symmetry (the required number of times) leads to
close the orbit onto itself (see Figures 15). Further research and precise formulas are
required to determine complex oscillating non-closed hyperbolic t-soliton orbits in PST.
However, the main concept is that, for the spin effect realization, t-solitons always move
from one localization point to another. Therefore, a pair of localization points of oscillating

fundamentally entangled fermions Sy, = * % or ;Spep = * % will be in new areas of space-
times 4ST, “ST and ?STeach time.
[t is necessary to make a reservation that in Figure 15 (a and b) presented below, only the

conception of two possible hyperbolic t-soliton orbits for a positron using one branch of a
hyperbola having different helicity is shown.
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Figure 15 (a and b). The concept of motion of free (outside an atom or nucleus)
fundamentally entangled fermions: an electron (particle) moving along oscillating
non-closed elliptical orbits and a positron (t-soliton) along two possible oscillating
non-closed hyperbolic #-soliton orbits in ST, using one branch of hyperbola. Each of
the localization points 4,, C, and 43 is a transparency window or spin .S, when the
ideal exchange interaction between electron particle and positron particle becomes
possible. In both 15a and 15b, trajectories of electron in LST coincide. Figure 15a
shows positron’s motion (#-soliton) in ?ST along oscillating non-closed possible
hyperbolic #soliton orbit from localization point A, to localization point C, and then
to localization point A; (with 2 loops per half turn), in which “helicity” can be
interpreted as positive. Figure 15b shows positron’s motion (t-soliton) in °ST along
oscillating non-closed possible hyperbolic t-soliton orbit from localization point 4; to
localization point C, and then to localization point A; (with 2 loops per half turn), in
which “helicity” can be interpreted as negative.

It should be noted that the trajectories of free fundamentally entangled fermions: electron
and positron, are not left-right symmetrical.

7.4 The nature of spin bosons

7.4.1 General positions and definition

The bosons are divided into two classes: massless bosons (photons in “ST and dark photons
in ST) without charges, and massive vector bosons (YW, “W, °Z) among which ¥W have a
charge. The spin of all bosons is ;S = +1, but the ideal exchange interaction varies
significantly between massless neutral and massive, having charges bosons. Next, we will
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focus on the massless neutral bosons, since I/, those arising by weak interaction, are an
exception to the rule and will be discussed at the end of this section.

The spin of the bosons is ;S = %1, i.e,, in one revolution (2r) in their oscillating non-closed
orbits, the projections of fundamentally entangled particles of matter “M in space-time ST,
and accordingly, the t-solitons of antimatter DM in space-time DST, once come as close as
possible to each other:

one revolution of bosons of matter “M and of dark bosons PM in their orbits

Spin .S = =+1 (39)

number of moments of maximal convergence of projections

In modern physics, spin S = 1 is measured in units A, which is not entirely correct. In fact,
given the formula: LE = hw (where A = % ,and w = 2xf, h is the Planck constant, # is the

Dirac constant, f is the frequency, w is the cyclic or angular frequency), this means that the
energy of massless neutral bosons per revolution (27) around its orbits does not change.

During an ideal exchange interaction, the following two operations take place for a photon y
and its fundamentally entangled dark photon ¥:

1. The bosons exchange their stochastic X1 and fractal °I information, accordingly.
2. Synchronization of times T and °T occurs.

Massless bosons, unlike charged fermions, do not have charges and do not exchange their
impulses “P and PP. These differences and spin .S = +1 allow many massless neutral
bosons in ST to be in the same quantum state, thereby endowing them with the property of
being carriers of interactions.

In TSSCU, photons y and dark photons ¥ are fundamentally entangled.

Proceeding from the proposed hypothesis of the nature of the spin (section 5.10 and 5.11 of
chapter 5) and based on the above-discussed conclusions, the following predictions can be
confidently made:

* Particles, which are antiparticles of themselves, do not exist

 Massless neutral boson photon y in space-time “ST with spin ;S = +1, must have a
fundamentally entangled partner: massless neutral dark photon ¥ in space-time ST
as well as with spin ;§ = +1

In this case, photons y are carriers of quants L% of electromagnetic interaction, and dark
photons 7 are carriers of dark quants ?A;_,, of positron-electric (strong) interaction. The
hypothesis (possibility) of a photon having wave function was suggested (reviewed) as early
as 1930 [110, 111], but ran into serious theoretical difficulties. The discovery of optical
solitons [112] allows to hope that the problems of calculating the self-consistent motion of
photons and dark photons will be solved in the near future.

Based on the knowledge that there are 2|.S| + 1 spin states, bosons have 3 possible states:
+1, —1, and the so-called 0. Division of the spin value by positive and negative signs ;S =
+1, as well as an accurate definition of the concept of helicity will become clear only after
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obtaining the final formulas describing the consistent motion of fundamentally entangled
bosons. The following examples of their possible consistent movement should be considered.

7.4.2 The geometric spin position of fundamentally entangled massless bosons while
moving along oscillating unclosed orbits

When a fundamentally entangled photon particle moves in “ST out of 4 possible geometrical
points of the spin’s location (see Figure 10), in one direction, it passes a large part of the
elliptical trajectory (along a given ellipse), and in the other direction a smaller part of the
elliptical trajectory (along this ellipse), see Figure 16 (a and b). Taking into account the spin
S = +1, photon y in LST travels one revolution along an oscillating non-closed elliptical
trajectory to the next point of localization and ideal exchange interaction.

It is necessary to note that Figure 16 (a and b) presented below is shown solely as a
conception of two possible hyperbolic #soliton orbits for the dark photon, ¥, using the
branches of both hyperbolas that have different helicity.

Photon & dark photon Ly =5
¥ S -
i t9,-4;) {"’I‘ =07

Figure 16 (a and b). The concept of motion of fundamentally entangled bosons: a photon
(particle) moves along oscillating non-closed elliptical orbit in ST and dark photons (¢-
soliton) along two possible oscillating non-closed hyperbolic #soliton orbits in °ST using
branches of both hyperbolas. Localization points A; and A5 are transparency windows or
spin .S, when the ideal exchange interaction between photon particle and dark photon
particles becomes possible. On both parts of Figure 16 (a and b) in both 16a and 16b
photon trajectories coincide. Figure 16 (a and b) shows motion of dark photon (¢-soliton)
in PST along two different oscillating non-closed possible hyperbolic t-soliton orbits
from localization point 4, to localization point A5 that have different helicity.
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Itis important to notice that the motion of fundamentally entangled bosons: photon and dark
photon, is not left-right symmetrical.

The third state of the spin S, boson the so-called 0, is forbidden for photons and dark
photons. The reason for this prohibition will be discussed in the next article, “TSSCU
Formalism”.

7.4.3 Spin features when fundamentally entangled massive vector W bosons are in motion
For charged W massive vector bosons, the ideal exchange interaction will occur similarly
to the way it occurs in fermions, with the only significant difference being that W bosons
it occurs once per revolution around its orbits. This difference makes charged massive vector
W bosons unstable and short-lived, which allows them to play their proper role as carriers
of weak interaction.

7.4.4 Spin features of a massive vector °Z boson. Prediction.

A neutral massive vector °Z boson, in which the ideal exchange interaction should occur with
its fundamentally entangled partner from antimatter should be considered. However, its
partner, a dark boson 07, from antimatter has yet to be found. The main conclusion is that
the nature of the spin hypothesis excludes this possibility. Based on this, the following
predictions can be confidently made:

. Particles, which are antiparticles of themselves, do not exist.

. Massive boson °Z in space-time “ST with spin ;S = +1, must have a fundamentally
entangled partner of a neutral massive boson from antimatter °Z in space-time °ST as
well as with spin ;§ = +1.

7.4.5 Spin of the Higgs boson H

The features of the Higgs boson H, which has zero spin (;S = 0), and the Brout-Englert-Higgs
(BEH) scalar field will be discussed in the next article, “TSSCU Formalism”.

7.5 Conclusion

Spin .S is a fundamental mechanism or effect that ensures ideal exchange interaction and
synchronization of times !T and PT between fundamentally entangled particles in “ST and
their partners, t-solitons in bgr.
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Chapter 8 A self-consistent particle-soliton model of a hydrogen atom
(protium) in the three space-times 4ST, LST, PST

When discussing the self-consistent particle-soliton model of the simplest hydrogen atom,
protium, there is a need to take into account that a protium does not contain neutral particles
but consists of a nucleus and an elementary particle moving around it.

For each of the three space-times, the model describing a protium will have its own
significant differences. These differences are due to the properties of these space-times, as
well as the fundamental spin mechanism.

In absolute space-time ST, the atom of the primary (or controlling) protium is a primary
electron that moves in an ideal circumference around a primary proton consisting of three
primary quarks, since Euclidean geometry and constant gravity laws are present in 4ST.

Space-time ST Space-time 2ST

* The atom and nucleus of protium +  The atom and the antiprotium nucleus
include a proton, p, consisting of three include an antiproton, p, consisting of
quarks: (u,u, d) and an electron, e that three antiquarks: (i, & d) and positron,
moves in an orbit different from the that moves around antiproton - p along
circumference, tending towards hyperbolic t-soliton trajectories, since
elliptical, around the proton p, since Lobachevsky-Bolyai geometry and
Riemann geometry and positive gravity negative gravity are realized in °ST

are realized in LST

*  When discussing the motion of an * When discussing the motion of a
electron e~ (particle) around a proton positron é* (t-soliton) around an
p* (particle), it is known that an antiproton p~ (t-soliton), we assume
electron e~ has an elementary point that the positron has an elementary
electric negative charge q~ equal in topological positive magnetic charge
modulus to the positive point charge 67, equal in modulus to the negative
q*ofaproton p* elementary topological magnetic charge

6~ of an antiproton p~

 In ST, particles of matter that have  In PST, t-solitons of antimatter that
opposite point electric charges attract have opposite topological magnetic
charges repel

Thus, at any moment of time Tsypcp, in AST (see Figure 17), the attraction force “F between
negative electrically charged electron e~ and positive electrically charged proton p* in ST
is compensated by cumulative repulsion force PF; ; between the positive magnetically
charged positron é* and the negative magnetically charged antiproton #~ in PST. As a result,
in 4ST, between fundamentally entangled partners of electron e~ and positron é*, and
between the fundamentally entangled partners proton p* and antiproton $~, a dynamic
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equilibrium arises that prevents the electron e~ from falling onto the proton p* in LST, and
positron é* tearing away from the antiproton p~ in PST.

AtomH ‘Fes®F,
€3 - equivalent

Figure 17. Self-consistent particle-soliton model of
hydrogen atom (protium) in three space-times. At any
moment Ty, in “ST, electric force attraction
LF(Lt), acting between electron (particle) and proton
(particle) in ST, is equivalent to cumulative magnetic
repulsive forces °F;;(°t), acting between positron (t -
soliton) and antiproton (z-soliton) in ST . In general,
nuclei (proton and antiproton) are not required to be
located in the center and are placed there just for clarity.
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Chapter 9 Fundamental interactions in space-times *ST and ST

Space-time LST Space-time PST
* Gravitational interaction * Antigravitational interaction
* Electromagnetic interaction: * Positron-electric (strong) interaction:
- Electric primary (elementary point - Positron (magnetic) primary
electric charges) (elementary topological magnetic
charges)
- Magnetic secondary (elementary - Electric secondary (elementary
magnetic charge is absent and is electric charge is absent and is
present only in the form of a dipole) present only in the form of a dipole)

* Ideal exchange interaction

e Annihilation interaction

¢«  Weak interaction

* In TSSCU, Brout-Englert-Higgs (BEH ) scalar field is fundamental. The hypothesis
about the origin of this field and of Higgs boson H, which has spin equal to 0 (;S = 0),
as well as its distribution in space-times XST and PST will be detailed in the next
article, “TSSCU” Formalism.

The electromagnetic and positron-electric (strong) interactions have already been discussed
in Chapter 5, and the gravitational and antigravitational ones in Chapter 6. These 4
fundamental interactions are strictly divided according to their effect: gravitational and
electromagnetic relate to ST, and antigravitational and positron-electric (strong) relate to
PgT.

Ideal exchange, annihilation, and weak interactions in TSSCU are interspatial, in which both
space-times ST and PST, to one degree or another, are directly involved. The ideal exchange
interaction has already been discussed in Chapter 7. Despite the impressive successes of the
modern theory of weak interaction [113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123,
124, 125, 126, 127, 128, 129, 130, 131], from the standpoint of TSSCU it is incomplete. It
makes sense to consider new approaches to this theory after understanding the role of
Brout-Englert-Higgs (BEH) scalar field and the Higgs boson H, which has spin equal to 0
(;S = 0), which are directly involved in weak interaction.

When contemplating the annihilation interaction, that will be discussed in more detail in a
separate article, “Specificities of the Gauge Theory and CPT Theorem in TSSCU”, the
following points that are directly related to annihilation should be considered.

As already discussed in section 6.8 of Chapter 6, anti-gravity acts in ST, which breaks down
antimatter. Decomposed antimatter, having negative mass and negative energy, takes on
decentralized dynamic forms, referred before to as topological solitons.
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Hypothesis: t-solitons of antimatter, under certain conditions and circumstances, penetrate
from heterogeneous and anisotropic space-time PST into space-time “ST , and are
transformed into antiparticles by conforming to the action of gravity. Moreover, in
accordance with the peculiarities of the CPT theorem in TSSCU (which will be discussed in
more detail in the future publication “Specificities of the Gauge Theory and CPT Theorem in
TSSCU”), in addition to the past spatial inversion (P-inversion), time °T is inverted by time
LT (T - inversion). In the case where t-solitons of antimatter has an elementary distributed
magnetic charge, it is inverted into an electric charge opposite to the fundamentally
entangled electric charge particles in “ST (C - inversion). Thus, t-solitons of antimatter that
are transformed into antiparticles, before meeting their fundamentally entangled partner
and subsequent annihilation, are completely conforming to the laws acting in “ST. Actually,
according to the author’s interpretation, this precisely proves the experimental data and
research done by various collaborations [132, 133, 134, 135, 136, 137, 138, 139, 140, 141,
142,143,144,145, 146,147,148, 149,150, 151]. Nature tried to do everything to hide direct
evidence of the reality of the existence of space-time °ST.
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Chapter 9 Fundamental interactions in space-times ST and ?ST

Chapter 10 Fields and prevailing processes in space-time ST and ST

Space-time ST

Space-time °ST

* Electric field (primary)

* Magnetic field (secondary)

Form a quasi-electromagnetic field with a
predominant process of linear
homogenous expansion and emission of
electromagnetic waves (EMW)

* Positron field (magnetic primary)

* Electric field (secondary)

Form a quasi-positron electric field with a
predominant process of non-linear
heterogeneous compression and active
absorption (negative emission) of
positron-electric waves (PEW)

Space-time 4ST

As aresult of the interaction of these two quasi-fields, while taking into account the
spin effect and ideal exchange interaction in 4ST in Tsynch, an electro-magnetic-
positron-electric self-consisted field is formed.
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Chapter 11 Principles of motion of material objects in space-time LST
and °ST

Considering the motion of a fundamentally entangled electron (particle) and a positron

(t-soliton) in a self-consistent atom in a stationary state

Space-time ST

Space-time 2ST

Let an electron (particle) in moment of
time LT be at the localization point A4

Let a positron (particle) in moment of
time PT be at the localization point A

Spin ;:S, = + sat localization point A is the “transparency pass window” in Tsypcp in

48T, in which “the ideal exchange interaction” occurs between the electron particle
and positron particle (particle because Euclidean geometry with a constant gravity
4G, = 1isrealized in 4ST), and the times T and T are being synchronized.

Further, at the initial moment of time
LT, positive gravity LG, acts on the
electron (particle) and it insignificantly
transforms from an ideal circumference
to an oval

Simultaneously, an electron using the
impulse and the magnetic dipole (from
the positron) received at the moment

tSa = % moves clockwise along a
trajectory different from circumference,
tending to elliptical, to localization
point D, in accordance with the least
action principle

Further, at the initial moment of time
DT, negative gravity PG, acts on the
positron (particle) and it is forced to
transform into a #soliton without
dissipation by a hyperbolic wavelet (a
sharp increase in amplitude with
compensatory formation of dispersion)

Simultaneously, a positron using the
impulse and electric dipole (from the
electron), received at the moment

1 .
tS4 = —,moves counterclockwise

along the hyperbolic t-soliton
trajectories to the localization point D

Spin ;Sp =+ % at localization point D is the “transparency pass window” in Ty pcp, in AST,
in which “the ideal exchange interaction” occurs between the electron particle and

positron particle (particle, because Euclidean geometry with a constant gravity 4G, = 1
is realized in “ST) and the times T and PT are synchronized.
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Further, at the initial moment of time
LT, positive gravity LG, acts on electron
(particle) and it insignificantly
transforms from an ideal circumference
to an oval

Simultaneously, an electron using the
impulse and the magnetic dipole (from
the positron) received at the moment

1 :
+Sp = = moves clockwise along a
2

Further, at the initial moment of time
DT, negative gravity G, acts on
positron (particle) and it is forced to
transform into a £soliton without
dissipation by a hyperbolic wavelet (a
sharp increase in amplitude with
compensatory formation of dispersion)

Simultaneously, a positron using the
impulse and electric dipole (from the
electron) received at the moment

1 :
Sp = — > moves counterclockwise

along the hyperbolic t-soliton

trajectory different from circumference
trajectories to the localization point A

and tending to elliptical to localization
point A, in accordance with the
principle of least action

Despite the chaotic properties of PST, a positron (#soliton), being fundamentally entangled
to an electron (particle), successfully fulfills with its task: to start and end its movement at
localization points A and D (or B and C). In addition to the positron, other anti-matter ¢ -
solitons, including dark photons being fundamentally entangled to their partners in “ST, also
move in concert as a single well-controlled organism. It is necessary to take into
consideration one more important circumstance: the dependence on the geometry realized
in space-time for t-solitons of anti-matter in ST is much higher than for matter particles in
LST. Given the many factors described in this article, assuming that due to the motion of the
positron t-soliton (and other fundamentally-entangled #solitons of antimatter) in °ST,
some new principle must be realized, equivalent to the principle of least action for electron
(and other particles) in “ST. They are referred to as principle of the greatest action, because
in space-time ?ST having a fractional dimension, an inverse relationship is realized (see
section 3.7). The packets of #solitons elements of antimatter, that are constantly decaying
and moving to the point of their next localization, are assumed to act in accordance with this
new proposed principle. Taking into account the idea of Feynman and Hibbs [152], that the
“positron” (based on the author’s interpretation, taking into account the positions suggested
in this article, but Feynman and Hibbs obviously talked about the electron) goes along all
possible trajectories to the point of its localization, then this is additional confirmation of the
correctness of the new principle. Therefore, it should be noted that both principles, the least
action in ST and the greatest action in DST, must be considered inextricably combined with
each other. In fact, each one of them serves as the main evidence of "correctness" of each
other.

The nature of t-solitons is primary in ?ST, therefore, both elementary t-solitons and groups
(ensembles) of interacting t-solitons are realized in it. In ST, the nature of t-solitons is
secondary, therefore only secondary groups (ensembles) of interacting t -solitons are
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realized in it. These and similar processes can be observed in nature, even at the macro level.
For example, the murmuration of a flock of birds, or the movement of a swarm of bees or
schools of fish [153], which all await their mathematical solution.

Further development of the theory of motion of t-solitons of antimatter in ST is possible in
two ways. First, despite the existing significant achievements, for example, the works
described in [154, 155, 156, 157, 158, 159], it is necessary to adapt existing nonlinear
differential equations having soliton solutions to realities of ’ST. Second, new equations for
DST are needed, that take into account the new knowledge and the whole process, from the
beginning of t -soliton (hyperbolic wavelet with formation of a tree crown-network)
formation to its localization (in a point of tree trunk), in accordance with the principle of the
greatest action. Taking into account the conclusions obtained in the section 3.9 of the
Chapter 3 regarding the nature of complex numbers, a promising approach to solving the
problem along the first path is partially implemented in the work of Fokas [160].

Conclusion 1: The electron at localization points A and D (or B and C) in 4ST, as well as in
time LT, invariably represents a particle, and moves in “ST according to the principle of least
action. The positron at localization points A and D (or B and C) in 4ST represents a particle
(since Euclidean geometry (£) with constant gravity 4G, = 1 is realized there), and in
time PT, represents a t-soliton (s-cloud), and moves in ?ST along hyperbolic t-soliton
trajectories, in accordance with the principle of the greatest action.

Conclusion 2: The Schrédinger equation describes the state of a system of fundamentally
entangled electron particles in “ST and t -soliton (s-clouds) of positron in ?ST. This
surprising conclusion will be more convincing if we take into account that in time-depended
Schrédinger equation, time (“t) appears as a first-order derivative, and spatial coordinates
(PST or projections of PST into 4ST) are expressed as second-order derivatives. Thus, in the
Schrodinger equation, space and time are heterogeneous, that is, they belong to different
space-times.

At the same time, a complex-valued wave function is a mathematical tool that provides some
statistical and other information about the motion of a t-soliton (s-cloud) of a positron along
hyperbolic t-soliton orbits in ?ST. When conducting quantum measurements, a researcher’s
tool (consisting of both particles of matter and t-solitons of antimatter) interacts with an
element (or several elements) of a positron t-soliton (s-cloud) packet in PST. Leading to the
natural instantaneous reaction (in T,,,) of a system of fundamentally entangled electron
and positron. As a consequence of this reaction, the wave function, up to this point describing
the state of the system, collapses.

In the case of an non-stationary (highly excited) state of an atom and various resonance
phenomena, it is impossible to exclude a primary hyperbolic positron wavelet with the
appearance of "very large" amplitude, and, accordingly, a nonzero probability of finding
positron soliton elements in any region of space-time °ST.
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Chapter 11 Principles of motion of material objects in space-time ST and °ST

Conclusion 3: The Dirac equation can be interpreted as describing a system of relativistic
fundamentally entangled electron particles in “ST with positive mass and positive energy,

with two localization points with spin .S = i% in 4ST and positron t-soliton in °ST with

negative mass and negative energy, with two localization points with spin .S = + > in AST.

Conclusion 4: The Heisenberg uncertainty principle only applies if the researcher limits
himself to the framework of space-time LST. In this case, when finding the exact coordinates
of the electron in ST, its future impulse to the moment of next localization point is in space-
time ?ST, and information about it (impulse) is uncertain. If the researcher goes beyond “ST
and takes measurements in both space-times ST and ST, synchronously in T synch, the
state of the electron in ST, and the state of the positron in ST, using all 6 dimensions (4
spatial and 2 temporal) for each space-time , then he can get any required information with
absolute accuracy.

Conclusion 5: A rigorous mathematical definition of t-soliton (charged and / or neutral) as a
form of antimatter in space-time PST is the priority task. The exact mathematical
formalization of the principle of the greatest action for the motion of ¢-solitons of antimatter
in space-time ST under conditions of heterogeneity and anisotropy, space and time °T, as
well as finding the equations of motion, is an extremely important task. Thus, the ultimate
goal is to find a system of two-component self-consistent equations of motion in Tsyyc,: an
electron (particle) in “ST, in accordance with the principle of least action, and a positron (t-
soliton) in ST, in accordance with the principle of the greatest action using all 6 dimensions
for each space-time.
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Chapter 12 Conclusion

1.

Universe is one and eternal. The Universe includes primary (maternal) Absolute space-
time 4ST and Controlling Superimaginary Unit ¢/, which periodically initiates occurrence
of BB with the subsequent inevitable Cr.

The approach for determining the dimension of the Universe and its architecture can be
as follows: based on the hypothesis and results presented in this article, one can assume
that in the period from Cr to BB, primary (maternal) Absolute space-time 4ST is in an
uncertain state, but Controlling Superimaginary Unit ¢/ does not interact with ST and
is in a detached state.

In the moment of BB to Cr, primary (maternal) Absolute space-time 4ST (zero (£2 = 0)
and infinity ({2 = oo) curvatures simultaneously) interacts with imaginary parabolic unit
I forming generalized Paracomplex space-time 4ST, consisting of 6 Paracomplex
dimensions. In the case of partial bundle of this generalized Paracomplex Absolute space-
time 4ST they (dimensions) triple, forming 18 dimensions:

3 spatial coordinates of 4ST

+ 1time“T

* 1imaginary parabolic spatial unit /

* 1imaginary parabolic time ;T

3 spatial coordinates of LST

« 1timelT

+ 1imaginary elliptic spatial unit i in ST
 1imaginary spatial time;t in “ST

+ 3 spatial coordinates of ST

+ 1darktime °T

* 1 dark imaginary hyperbolic spatial unit i in °ST
1 dark imaginary hyperbolic time ;t in °ST

Thus, taking into account the author’s prioritized hypothesis of the partial bundle of the
generalized Paracomplex Absolute space-time 4ST, at the present stage in the Universe,
12 rational and 6 imaginary dimensions are realized or:

4 spatial and 2 temporary Paracomplex dimensions in 4ST

* 4 spatial and 2 temporary complex dimensions in ST

4 spatial and 2 temporary dark complex dimensions in 2ST

At the present stage in the Universe, relative to the generalized Paracomplex Absolute

space-time 4ST, space-time symmetry is realized. At the moment BB, two mutually
transparent space-times, ST and PST, were born (formed) synchronously in Tsynch -

Tissue of space-time “ST homogenously expands (relative to the stationary tissue of
4ST) by heterogeneously compressing the tissue of space-time ST. The opposite is also
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true, as the tissue of space-time PST is heterogeneously compressed (relative to the
stationary tissue of 4ST) due to the homogenous expansion of the tissue of space-time
L

ST.

The proposed bundle algorithms for Absolute space-time “ST with Euclidean geometry
(€), in the form of equations 5-23, are preliminary and incomplete and need to be
expanded by:

* Inclusion of three imaginary units: parabolic I, elliptic i, hyperbolic i, each of which
has its own space-time

+ Determining and including an expansion quant of space-time “ST, self-consistent
with dark compression quants of space-time ST

* Studying the nature and properties of synchronization time Ty,

The fate of those who formed synchronously in Ty, in the generalized Paracomplex
Absolute space-time 4ST, at the moment BB, of two space-times “ST and ST, is
predetermined and in the future they will disappear, also synchronously, at the moment
Crin Tsynch-

Baryonic asymmetry in the Universe is absent. All the born matter develops since from
the moment BB, in the space-time we observe, of positive curvature XST, and all the born
antimatter develops, in the not observed by us, space-time of negative curvature °ST.
That part of antimatter, which for some reasons (will be considered in one of the
subsequent articles “Specificities of the Gauge Theory and the CPT Theorem in TSSCU"),
penetrates into space-time “ST - annihilates with matter while maintaining parity.

Antimatter with a negative density of matter and a negative density of energy, formed at
the moment BB and developing in space-time ST, can also be called dark matter (or
hidden matter) possessing dark energy (hidden energy). In accordance with partial
bundle of 4ST the main density in the Universe consists of primary controlling matter M
with primary controlling energy “E.

The birth at the moment BB of two mutually transparent and, at the same time self-
consistent space-times ST and PST with their own times T and T, also forces us to
introduce the concept of time synchronization Ty, . One of the most important
properties of Tsyyep, is that the formation of paired objects in space-times LST and PST
synchronous in Ty, .5, gives these objects the property of fundamental entanglement &.

Realization of the “effect of self-consistency” in the Universe became possible, due to the
new way of introducing generalized complex numbers. Each imaginary unit: parabolic /,
elliptic i and hyperbolic 7 is in strict accordance with the curvature sign of its space-time.
Specifically, the generalized complex numbers that develop the theories of functions of
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10.

11.

12.

13.

complex variables, play the main role in providing inter space-time communication (the
subsequent article “TSSCU Formalism” will be dedicated to it).

The nature of mass, particles of matter with mass Lm and t-solitons of antimatter with
mass ?m are born in pairs synchronously in Tsyncn from the cells of tissues of space-
times “ST and PST, accordingly. In this case, particles with mass “m and t-solitons with
mass m will have the property of fundamental entanglement. An exception to this rule
is the mass of the Higgs boson H, which spin equal to 0 (;S = 0), which plays its
fundamental role in TSSCU.

Understanding the three space-time nature of the spin .S (transparency pass window in
4ST) allows us not only to formalize the “ideal exchange interaction” for fermions and
bosons, but also to make the following accurate, non-alternative predictions:

* Particles that are antiparticles of themselves do not exist;

+ Massless neutral boson photon y in “ST, with .S = 4+ 1 must have a partner of a
massless neutral dark photon 7 in ?ST, as well as with spin .S = + 1;

+ Massive boson °Z in ST with spin .S = + 1 must have a partner of a neutral
massive boson from antimatter °Z in ST, as well as with spin .S = + 1.

The principles of least action for particles of matter in “ST and the greatest action for #
solitons of antimatter in ?ST and their fundamental entanglement and self-consistency
in motion open up wide possibilities to construct accurate mathematical models of
motion in space-times “ST and PST.

The concept of fundamental entanglement, the principles of least and the greatest
actions, “ideal exchange interaction”, t-solitons as a form of antimatter in DST, as well as
the hypothesis that positron in ST has an elementary topological magnetic charge, lead
to the final stage of constructing the theory of a self-consistent particle-soliton atom.

14. The strong nuclear interaction, applied in physics nowadays, is a positron-electric

interaction in space-time ST in TSSCU. In this case, the positron and antiproton, as well
as other charged t-solitons, in ST have an elementary topological magnetic charge 0,
the quantitative value of which remains to be determined. In addition, space-time °ST
must have its own dark action quants, ’h and P#,_,,, equivalent to Planck constant LA
and reduced Planck constant “A. The determination of the values of an elementary
topological magnetic charge 8, as well as dark action quants (active absorption or
attraction) Dh and P hi_, will, in the foreseeable future, create a complete theory of
strong interaction, in the form of a system of equations for ?ST, equivalent to the
modified Maxwell equations for LST.

15. To solve the problem of gravity quantization, accounting for the three space-time model

of the structure of the Universe, a question needs to be proposed in a new way: it is
necessary to define an expansion quant (in a pair: distance-radius of curvature Ls and
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curvature “w) in LST, as well as dark compression quants (in pair: distance-radius of
curvature s and curvature Pw) in PST. To do so, it is necessary to formulate and find
solutions to the self-consistent system of equations describing the action of antigravity
(topological rotational stabilization mechanism) in PST.

In addition, despite the dynamic chaotic properties of space-time °ST, it is necessary to
try and find approaches to writing equations for a universal anti-gravitation law(s) in
DST thatis equivalent to law of universal gravitation in Lsr.

16.The hypothesis that thermonuclear reactions are the main source of energy in the
Universe is not complete.

The manifold of existing material and antimaterial worlds in the three space-time
Universe can be explained by the mutual transparency of space-times “ST and ?ST and
their fundamental entanglement and mutual antagonism.
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Used terms, symbols and abbreviations

AST - primary (maternal) Absolute space-time

sI — Controlling Super-imaginary Unit

I - imaginary parabolic unit

AT - imaginary parabolic time

AST - generalized Paracomplex Absolute space-time

AM - primary matter in ST with imaginary parabolic unit I
AE - primary energy in 4ST with imaginary parabolic unit /
A] - primary information in ST with imaginary parabolic unit I
4m -mass of a particle in 4ST

4S - distance in 4ST

4 - curvature in 4ST

AT - time in ST

Ay - velocity in 4ST

4G, - gravity in 4ST

4K - temperature in 4ST

BB - Big Bang

Cr - Crunch

STy - interdimensional potential

Tsynch - synchronization time

S — spin

(&) - Euclidean geometry

& - fundamental entanglement between space-times “ST and PST, as well as particles in
LST and its partners t-solitons in °ST

LST - Light (Real) space-time
i - imaginary elliptic unit
;t — imaginary elliptic time in ST

LST - Elliptic complex space-time
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LM - matter (with positive density) in LST

LE - energy (with positive density) in “ST

L] - stochastic information in ST
Lm —mass of a particle in XST

Ls - distance in LST

Lw - curvature in ST
LT - time in LST

Ly —velocity in LST

LG, - gravity in LST

LK — temperature in LST
c - speed of light in ©ST
Ly ory - photon in ST
e~ - electron

ét —positron in LST

q -elementary point electric charge in ST

6% ~ —dipole magnetic charges in “ST
'h —Planck constant in “ST
'h -reduced Planck constant in *ST

I, - Planck length in “ST

LG - gravitational constant in LST

LH, -Hubble’s dynamic parameter in £ST

GR -general theory of relativity
LQG -Loop Quantum Gravity
(R) -Riemann geometry

DST - dark (Hidden) space-time

T - dark imaginary hyperbolic unit

;t — dark imaginary hyperbolic time in °ST

DST - Hyperbolic dark complex space-time

Used terms, symbols and abbreviations
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DM - dark matter (antimatter with negative density) in °ST
PE - dark energy (negative energy density) in °ST

DI - fractal information in ST

DPm -mass formation in PST

Ds - distance in PST

Pw - curvature in PST

DT - time in PST

by - velocity in ST

D@, - antigravity in PST

DK - temperature in ST

Dy or 7 - dark photon in ?ST (gluon- g, magnon, are also °y)

¢ - speed of dark light in PST for algebra with dominant minus

% - speed of dark light in ?ST for algebra with an absolute dominant minus
& -positron in °ST

6 - elementary topological magnetic charge in °ST

g~ *- dipole topological electric charges in 2ST

2p - fluctuation parameter of action quant in °ST equivalent to Planck constant 'h in *ST

@k, _, -fluctuation parameter of action quant in ST equivalent to reduced Planck constant
'hintST

D@, _,, - antigravitational fluctuation parameter in °ST

PH, -dynamic fluctuation parameter in ?ST equivalent to Hubble parameter in ST
SNT - String Network Theory

(LB) -Lobachevsky-Bolyai geometry

BEH- scalar field of Braut-Engler-Higgs

H - Higgs boson

ST - String Theory

CST- Controlling String Theory
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