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Abstract: This article proposes the multilayer and multilevel cosmological model, on average,
balanced with respect to the Einsteinian vacuum. This hierarchical model is based on 10 possible Kottler
solutions of the extended Einstein's field equations.

The extension of the Einstein field equations is associated with the addition of an infinite number
of Aj-terms to these equations with the condition that the series (i.e., the total sum) of these terms con-
verges to zero.

A simplified ten-layer and ten-level case is considered, in which ten spherical formations are se-
quentially nested into each other like "nesting dolls", while the radii of these spherical formations corre-
spond to the characteristic sizes of a discrete sequence of observed spherical objects: metagalaxy core,
galactic cores, stellar (planet) core, biological cells and nuclei of atoms and elementary particles, etc.

As an example, from the general ten-level (hierarchical) solution of extended Einstein's field equa-
tions, two antipodal spherical formations with a core radius commensurate with the classical electron
radius are singled out. Therefore, the metric-dynamic models of these formations obtained in this way
are called «electron» and «positron.

The article is aimed at the development of differential geometry and the program for the complete
geometrization of physics by Clifford-Einstein-Wheeler.

Keywords: cosmological model, multilayer and multilevel cosmological model, Kottler metric,
Einstein’s field equations, metric signature, geometrized physics.

Foreword

This article proposes a multilayer and multilevel cosmological model, i.e. metric-dynamic model
of the surrounding world. This model is based on the religio-philosophical "Principles” which the author
has drawn largely from Judaism. At the same time, responses to these principles can be found in other
religious and philosophical traditions, such as: Hinduism, Taoism, Neoplatonism, Thomism, etc.

Below are the main religious-philosophical Statements that formed the basis of the worldview of
the author (the main aspects of the religious-scientific approach to research are set out in the websites
http://alsigna.ru/ ,_http://metraphysics.ru/).

1]. Statement of the Abrahamic Religious Philosophy:

"The ALLHIGHEST Created the Universe from Infinite Nothing™

We do not know, and most likely will never know, what "Infinite Nothing™ is. But for a physical
and mathematical model, it is enough to assume that this is the "Void" (Vacuum) with unlimited extent
and infinite depth. From this Statement, the scientific principle of "Strict Vacuum Balance" originates,
from which it follows that everything that arises from the "Emptiness™ appears in a mutually opposite
form (convexity - concavity, wave - antiwave, particle - antiparticle, Good - Evil, Love - Hatred, etc.),
and with full averaging, all Creation is nullified; Within the framework of this concept (corresponding to
the program of the complete geometrization of physics by Clifford - Einstein - Wheeler) there is nothing
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in the world except: curvature - anti-curvature, rotation - anti-rotation, deformation-anti-deformation
and displacement - anti-displacement of space (i.e., Void or Vacuum).

The complete geometrization of physics is the complete exclusion of ideas about matter (or prima-
ry matter). The world is a stable Illusion. But the stability of this Grand Illusion is based not on arbitrar-
iness, but on self-closedness, self-consistency, ultimate rationality and optimality; The concept of
"mass" and the dimension of the kilogram must be excluded from science.

2]. Statement of the Abrahamic Religious Philosophy:

""The essence of Being is incomprehensible™

From this Statement, we learn that in principle we cannot comprehend the essence of the extension
of the world, that is, the substantiality of space (Emptiness, Vacuum) is imperceptible and incomprehen-
sible for us (Terra incognita). But what lends itself to our perception is various local and global defor-
mations, curvature, twisting, displacement and other curvature of space (emptiness). Therefore, the true
ways of describing the surrounding world can only be geometric (more precisely, space-metric, and
more precisely, metric-dynamic, since the curvature of space is constantly changing and moving). We
also know for sure that the deformations of the void do not depend on which side or with the help of
which (resting or moving) frame of reference we observe them. Therefore, our knowledge is based on
the 4-dimensional general covariant differential geometry of the General Theory of Relativity. We also
know for sure that any deformations of the void are necessarily accompanied by similar anti-
deformations, so that in total or on average they completely compensate for each other's manifestations.
For example, local convexity in space cannot arise without its analogous concavity. But if they are sepa-
rated from each other, or if they have different stable configurations, then they can coexist without anni-
hilating, but on average they should still disappear (i.e., go wrong).

3]. Statement of the Abrahamic Religious Philosophy:

"The ALMIGHTY Creates in the best possible way and Destroys in the worst possible way"*

From this Statement originate the two scientific principles of “Least Action” and “Extreme Entro-
py”, which are combined into one principle of “Extreme Average Efficiency”. Whence it follows that
the dichotomy "Order and House" is balanced. And all the basic physical formulas should be derived on
the basis of the probabilistic-variational calculus. This article is based only on the principle of "least ac-
tion", on the basis of which David Hilbert received the equations of the General theory of relativity of
Albert Einstein. But in another article by the author, both extremal principles were applied in the deriva-
tion of the Schrodinger equation.

4]. Statement of the Abrahamic Religious Philosophy:

“Everything was created by the ALMIGHTY on the basis of Algorithms for revealing the 4-
letter HIS Name 1-3-17-5 (Yud-Key-Vav-Key)”

Rav Gavriel Davidov (by GOD's Permission), during the 2 years of study of the author of this arti-

cle, reported on the following Algorithms for Revealing the Name 53-3-77-% [18]: “Have mercy” (Fill-
ing), “Rebuy” (Disclosure), "Tree of Ten Sefirot", "Alef-Bet™" (Alphabet), Tanta, and a number of Rules
for Disclosing Information from the Torah: "Permutation”, "Transliteration", "Gematria", "'step-by-step
coding", etc.

Almost all the main works of the author are built on these Algorithms, including: the present arti-
cle "Multilayer and multilevel cosmological model of the Universe”, "Algebra of signatures”, "Light-



geometry of vacuum®, "Fully geometrized massless physics"”, developed metric-dynamical models of all
elementary particles included in the Standard Model (except for the Higgs boson), etc.

5]. Statement of the Abrahamic Religious Philosophy:

"EIN SOF, BareHU (ENDLESS) can only give rise to Infinite Creation™'

But the Creation is always limited, therefore from this Statement we teach that the INFINITY of
the Creative BEGINNING is a continuous (continuous) and limitless INFINITY, and the Infinity of the
Created is a discrete, closed (i.e. limited) infinity. From here follows the disk infinity and closedness of
the proposed cosmological model.

6]. Statement of the Abrahamic Religious Philosophy:

“The ALLHIGHEST Created Man (i.e., the Universe, the essence of the Tree of Ten Sefirot)
in HIS Image”, i.e., ""Lower is like TOP"

It follows from this Statement that our World is similar to the Higher Spiritual worlds. That is, it is
structured according to the principle of the Tree of ten Sefirot. By studying the Structure of the Higher
Worlds with the help of Kabbalah, we come to know the structure of our world. And vice versa, com-
prehending this world in a scientific-empirical way, we cognize the Upper (Spiritual) Worlds.

The main Religious-Philosophical Principles outlined above are the "Guiding Thread" (like GOD's
Providence) in the formation of the cosmological model presented below.

In a broader sense, the scientific-religious approach proposed by Algebra of signatures
(http://alsigna.ru/), is that in those sections of science that are not available for empirical research at the
current level of development of measuring technology, as a priori (i.e., the first working) hypothesis,
which is the basis of the mathematical model, take the Statements of Religious Sources:

TORAH (771, Talmud (7n%n),
Gospels (Evayyéiiov), Qur'an (01,
Avesta (G s)) Dao Te Ching (1E12#L),
Ved (aa) Upanishad (_o“qﬁl'ﬁl?{)
etc.

Further, in the process of deepening and refining the a priori mathematical model based on Reli-
gious sources, various aspects that can be empirically verified should be identified. In conclusion, new
empirical data should lead to a refinement of the mathematical model and a more specific and in-depth
understanding of the Religious Texts.

At the same time, the Religious-scientific approach is a synthesis of the Greek philosophical cul-
ture and the Deep Knowledge of the World Religions.

The article below is one of the steps towards Knowledge Synthesis.

7]. Statement of the Abrahamic Religious Philosophy:

"The ALMIGHTY Created Everything from Nothing, but Everything remained Nothing"

The world is there, but on average it is not. That is, convexity and concavity, from which the
world is woven, completely compensate each other. The Law of Conservation of the Void.

Numeral - cifra from Arabic _i= (sifr) "empty, zero"
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1 Background and introduction

ATEQMETPHTOX MHAEIZ EIZITQ
"Let no one ignorant of geometry enter"
ascribed to Plato (apocryphal)

In 1915, the efforts of Albert Einstein, with the assistance of Marcel Grossmann, and David Hil-

bert culminated in the derivation of the equations of general relativity [1]
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where g;; are the components of the metric tensor; T;, are the components of the matter energy-
momentum tensor; c is the speed of light in vacuum; G is Newton's gravitational constant;

R = g'** Ry, is the scalar curvature;
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+ T4 I'™ — I, is Ricci tensor; (1a)
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r = Eglﬂ ( j;" + ai‘,f - ailz’f) is Christoffel symbols.

However, equations (1) did not allow the possibility of
describing the static universe. Therefore, Einstein in 1917, used

the property of covariant derivatives:
1
Vi(Rik —5Rgu) =0, ViTye =0, Vjgy =0, 2
and as a result, in the article [2], he wrote down the Einstein's

field equations (13a), which is transformed into the formula
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1
Rix =5 Rgix + AGix = =
where A is a constant, called the "cosmological constant™.

In various cosmological models, for example [4,5,6,8,

10,11], it is often assumed R T
A=3/r% or A=-3/rs? (4) i

where ra is the radius of some sphere (in particular, the radius

of the observable universe); For T;, = 0, the case 4 > 0 corre-

fdadec mun hiernus lejelt, dalt
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sponds to the de Sitter model, 4 < 0 corresponds to the anti-de
Sitter model.

This article assumes the complete absence of matter (T;, = 0), i.e. the vacuum version of the Ein-

stein field equations (3) is considered
1
Rix =5 Rgix + Agix = 0. (5)
Combining Eq.s (5) with the contravariant components of the metric tensor g, we obtain

i 1
9™ {Ric — 2Rgu + Agu} =R —2R+nA =0, ©)



where n = g g;, is the number of space dimensions.

From Ex. (6) it follows

R=222, ©)

n-2
in this case, Eq.s (5) takes the form
2
Ry, — %Agik +Agik = Rix = — A9k = 0.

For a 4-dimensional space: n = 4, R = 4/, and Eq_.s (5) takes the simplest form [4]

Rix — A9y =0 (8)
or Rix = Agix (8a)
This equation, taking into account Ex.s (4), can be represented as a system
5 Ry = rizgik; (9a)
Ry =59 = ‘a3
@ Rix = =2 Gire (9b)

where r, can also take both positive and negative values (+r,).

Eq.s (8) are essentially conservation laws, since the condition (3b.Al) in Appendix 1 is satisfied,
and the solutions of these equations describe the metric-dynamic state of stable deformations of local or
global areas of vacuum.

The solution of Eq.s (9a) is written in the form of the Kottler metric, which is also called the de
Sitter-Schwarzschild solution [4,5,6,12]

2 2
dsEoruter = (1= 2= 5) c2dt? — ——~ — 72(d6? + sin? 0 d¢?),  (10)
B
where 7, and r;, are constant parameters of the metric with distance dimension.
In the case: ra= o and ry # 0, the Kottler metric (10) turns into the Schwarzschild metric

dr?

dSSZChwarzschild = (1 - rTb) c?dt® — (l—r—b) - Tz(dez + sin? 0 d(,'bz) (11)

In another case: ', # oo and I', = 0, the Kottler metric (10) becomes the de Sitter metric

r? dr?

dsée Sitter — (1 - r_z) c?dt? — ( rz)

—1r2(d6? + sin? 0 d¢?). (12)

a

2
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In the third case: 'y = o0 and ', = 0, the metric (10) takes the form of the Minkowski metric

dsl%/[inkowski = Czdtz - er - Tz(dez + Sinz 0 d¢2) (13)
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2 Generalized Kottler metrics
In fact, Friedrich Kottler wrote down in [3] not the metric
(10), but the metric of the form

2

(53

this can be easily seen on page 443 of that article.

2 +712(d6? + sin? 0 dp?)

2
T T
dsZor = — <1 + 71’— r—) c2dt? +

Article [3] was published in March 1918, that is, almost imme-
diately after the publication of Einstein's GR, so the metrics given
below will be called the generalized Kottler metrics.

Since the metric (10) is used in many cosmological models,

for example, [4,5,6,7,8,9,10,11,12], in this article it is proposed to

pay attention to the fact that the parameters 3/ra> and 7, can take both positive and negative values

(£3/ra2 and +1,), so the system

- with signature (+ ——-)

of Eq.s (9) generally has the following 10 mutually irreducible solutions:

ds$? = (1 -2 4 ) c2de? - - r(d6 +sin?0dgD),  (14)
T Ta <1—r71+r7>
Ta1
i b2 T2\ 24,2 dr 2002 1 cin? 2
dsy % = (1+ . ng)c dt <1+r%2_r2_2> r%(d6?* + sin® 6 d¢*), (15)
Taz
(52 _ (4 _Ths T2\ 2.2 dr 20002 1 <in? 2
dsi% = (1 . T‘%S)c dt <1_%_ r22> r?(d6* + sin* 0 d¢?), (18)
Ta3
2
dSi_)z — (1 4 Ibe rT) c2dt? — d;z —1r2(d8? + sin? 6 d¢?), (19)
r Tas <1+r%+r7>
Ta4
ds{7% = c2dt? — dr? — r2(d6? + sin? 6 d¢?); (20)
- and with signature (— + + +)
2 2
dsiP? = — (1= 4 T) 2dt? + — < +12(d6? + sin? 0 dgp?),  (21)
T Ta1 <1 “%+TT>
Ta1
ds{? = — (14122 1) c2ae? +( ST+ r2(d0? +sin?0dgY),  (22)
a 1+T T)
Ta2
d33€+)2 - ( - T?‘ﬂ B %) e (1 rdbz r2 ) +12(d6? + sin® 6 d¢?), (23)
T T2,
a3
dsy = = (14 2204 ) 2407 4 s 70 4 sin? 0 ), (20)
<1+T+E>
dséﬂz = —c2dt? + dr? + r?(d6? + sin? 0 d¢?), (25)

Where 141, Y42, T3, Taa @Nd 71, 12, T3, Tha are parameters of the cosmological model.



All ten metrics (14) — (25) are solutions of one system of Eq.s (9), which determines the metric-
dynamic state of the same region of space. Therefore, we can assume that these solutions describe the
metric-dynamic state of the ten "layers™ of this area. In this case, the additive overlay (i.e., sum or aver-
age) of all ten metrics

i5=15i(—)2 + Z}s_=1 sj(+)2 —0 (26)

leads to two more trivial solutions of Eq.s (9) with mutually opposite signatures (+ ———) and (— + + +)
0=0-c?dt?—0-dr?2—0-r2(d8? + sin®? 0 d¢?), (27)
0=—0-c2dt?+0-dr? +0-12(d6? + sin® 6 d¢?). (28)

This can be easily seen if we substitute the zero components of the metric tensor g;; = 0 from
metrics (27) and (28) into Eq.s (9) taking into account Ex.s (1a) and (1b).

All 12 solutions of the system Einstein's field equations (9) will be taken into account in the multi-
layer cosmological model.

Before discussing the possibility of additive superposition (i.e., summation or averaging) of metric

layers on each other, we note the following important circumstance.

Addition of two quadratic forms —
dsa2 + dsp? = dsan?, (29) <§:
or their averaging  1/,dsa® + 1/,dsp? = 1/,dsan? (29q) {é
resembles the Pythagorean theorem (see Figure 1a) a?+ b%=c? 7~
This means that the segments dsa and dsy of the corresponding g C @
lines sa and sy are always mutually perpendicular to each other (dsa 1 {é
dsp). This is possible only if the lines sa and s, form a double helix é
(see Figure 1b), which can be described by a system of two complex a) b b;\\

conjugate numbers
Fig. 1. Double helix
dsqp, = dsg + idsy, (30) of lines Sa and Sp
ds;, = ds, —idsp. (30a)
The product of complex numbers (30) and (30a), under the
condition ds, = ds, u s, = dsp, is equal to the quadratic form (29).
Such a spiral will be called a 4-braid (i.e., a bundle consisting
of 4 interlaced lines s,, s, Sq, S, ), Wherein:

- the line s, belongs to the outer side of the a-th affine space;

- the line s;belongs to the inner side of the a-th affine space;

- the line spbelongs to the outside of the b-th affine space; Fig. 2. lllustration of a 4 line

- the line s;, belongs to the inner side of the b-th affine space. Sas» Sp» Sa Sp spiral



The addition of quadratic forms (29) or their averaging (29a) depends on the model representation.
If we assume that two metric spaces are additively superimposed on each other, then the addition opera-
tion (29) should be used. If we assume that a metric space can be in a state with the metric sa? or with
the metric sp? with equal probability, then this corresponds to the quantum mechanical approach, and the
averaging operation (29a) should be used.

At this stage of the study, it is difficult to decide which operation "addition” (29) or "averaging"
(29a) should be used. However, the quantum mechanical approach provides additional opportunities for
probability theory and does not require an answer to the question: "Is the sum of solutions (for example,
sa% and sp?) of Einstein's non-linear differential equations also a solution of this equations?". Therefore,
the quantum mechanical approach looks much more preferable, especially when the sum of solutions is
also a solution to a nonlinear equation. Arguments in favor of the second approach are presented in Ap-
pendix 1, see Ex.s (4.Al) — (32.A1).

Now, for example, consider the averaging of four metrics (14) — (20)

ds1-402 = ¥ (ds1 %+ dsp? +dss%+ dss2). (31)

As a result, we obtain the averaged metric

ds? = F(r)c2de? — k(r)dr? — r2(d6? + sin? 0 d¢p?), (32)

where f(r)=i[(1—rb1+%)+(1+r“—;)+( —iﬂ—é)+(1+rﬂ+%)], (33)
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By analogy with (29) — (30), such a metric space is
based on the interweaving of four affine extensions, which re-
spectively belong to 8 linear forms dsi® and dsi, i.e. seg-
ments of 8 lines twisted into an 8-braid.

Such an 8-braid is described by a system of two com-

plex conjugate quaternions:

d 51(‘_)4 = }/ 2 (dsl(_) + idsz(_) + jds3(_) + kdsf)), (39)

()* _ O O e (O oF
ds; -y = }/*/Z (dsl tds, jdss kds, )’ (35a) Fig. 3. lllustration of the interweaving of

several affine subspaces forming a multi-

whose product is equal to the metric (32). layer metric space

On Figure 3 shows an illustration of the interweaving of
several affine subspaces that form a multilayer metric space.
Properties of intertwined affine subspaces and multilayer metric spaces with signatures (+ — — )

and (— + + +) corresponding to the “vacuum balance” condition



(t-—)+(+++)=0 (36)
detailed in the "Algebra of signatures” [16,17].
In the same papers [16,17], a more detailed analysis was carried out, considering metric spaces
with all sixteen possible signatures:

++++) (+++-) (—++-) (++-4)
(=) (++H) (—+4) (=)
(t—=+) (++=-) (F==-) (+-++)

(-=+2) (=+) (+-0) (--—),

37)

which in total correspond to the principle of "full vacuum (i.e., zero) balance",

0= (0000 + (0000 =
= (+ + + +) + (----) =
= (- -+4) + (++ +-) =
= (*+ - -+) + -+ +-) =
= (- -+ -) + (++ - 4) =
= (+ + - =) + - - +4) =
= -+ --) + (+- +4) =
= (+—+—) + (—+_+) =
= (—+ + +) + (- -2 =
= 0000+ + (OOO0O0O: =0

(37a)
In this expression, called in [16,17] ranking, the summation of the signs "+" and "—" is performed
both in columns and in rows.

The simplified “vacuum balance” (36) follows from the ranking Ex. (37a) [16,17]

++++) + (- - =) =0
---+) + (++ +-) =0 (37b)
+ - —-—+) + -+ +-) =0
- -+ -) + (++ -+ =0
++--) + (- ++4) =0
-+ -=-) + (+- ++4) =0
+-+-) + (= + —+) =0
+-- -9+ + (- + ++):+ =0.

That is, the additive superposition (in this case, the addition of signs of signatures by columns) of
seven metric spaces with signatures in the denominator of the left column of the ranking Ex. (37b), form
a Minkowski space with signature (+ ——-).

Whereas the additive superposition of seven metric spaces with signatures in the denominator of

the right column of the ranking Ex. (37b), form an anti-Minkowski space with the opposite signature

(—+++).



Accounting for all sixteen metric spaces with signatures (37) can significantly enrich the cosmo-

logical models of the universe (see Appendix 2 and also [16,17]).

3 Extended Einstein's field equations
In the previous paragraphs of this article, we considered a set of solutions to the Einstein field
equations (8), well known to specialists. In this paragraph, for the first time, it is proposed to consider an
extended version of this equations.
Recall that Einstein, in order to write Eq.s (3), used the following property of the metric tensor
AVigix = ViAgi = 0, (38)
however, it is obvious that the covariant derivative of the infinite series A, V; g;; is also equal to zero
Vi(A1 ik + A2Gik + AsGixt- -+ A0 Gik) = A Vigi + Vg +... +4.V; gy = 0, (39)
where A1, A2, ..., Ax are constants that can take both positive (A; > 0) and negative (Ai < 0) values.
Therefore, we use the same method that Einstein used to introduce the A-term into Eq.s (1) [2],

and write the equations
Rik =5 R + MGunc + AaGire + Az G+ + A5Gt = 0,
or in a more compact form
Ry — %Rgik + i Xj=1 4 = 0, (40)
where Aj = 3/r,2 or — 3/r,, here 14 is the radius of the j-th spherical formation.
If the sum of the series A1 + A2 + A3 +...+ A, cOnverges to a constant number Ao, i.e., if
Z;O=1 Aj = Ay, (41)
then Eq.s (40) takes the form of Eq.s (5)
R — %Rgik + Aogik = 0, (42)
which, like (6) — (7), is reduced to the form similar to Eq.s (8)
Rix — girdo = 0. (43)
Therefore, the solutions of Eq.s (43) practically coincide with the solutions (14) — (25):

- with signature (+ ——-)

-2 T Aot dr? .
ds; = (1~ +2) c2ar? _m‘”(déﬂ + sin? 0 dp?), (44)
T 3

-2 T Aot dr? .
ds; = (1+7L - %) c?ar? _m‘”(déﬂ + sin? 0 dp?), (45)
T 3

=2 _ Tr  Agr? dr? .
ds; = (1—7—07) c?dt? —m—rz(d92+51n29d¢2), (46)
r 3
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dsO? = (142420 c2de? — 27—~ — 12(d6? + sin® 0 dg?), (47)

(1+ s A;z)
alslg_)2 = c2dt? —dr? —r?(d6? + sin? 0 d¢p?); (48)
- and with signature (— + + +)
ds§+)2 = —c2dt? + dr? + r2(d6? + sin? 6 d¢?), (49)
dsgP? = —(1+ 2+ for” ) c2de? + ﬁ +72(d6? + sin® 6 d¢?), (50)
3
A ar
4557 = = (1= - 57) e’ 4 g + S s 04D, ()
3
ds{? = = (142~ 22) 2de? + et + 12(d0% + 5in? 0 dg?),  (52)
3 (1+ rf ; )
ds{? = — (1 — rTf + A";z) 2de? 4 —2 4 r?(d6? + sin® 6 d¢?), (53)

Tf Ag r2
(1-F+45)
where A, and 7¢ are the zero results of the summation of alternating series

3Nn 3Nm
Ay = ]1 ] 1( 1) = Y= 2j +Zm 2j— 1( 2_)=0v (54)

Tam
e = 2?;1(—1) Thj = anzj Thn +Z?;L=zj_1(—7‘bm) =0, (55)
where Nj are the dimensionless corrective parameters of the considered cosmological model.
Such a cosmological model is the most optimal, since in the case of A, = 0 (54) the extended
Einstein field equations as a whole take on the simplest form
Ry =0, (55q)
with four Schwarzschild solutions

ds7? = (1 - Tr—f> c2dt? — —T — 72(d0 + sin? 0 d¢?),

6-T)

s = (1+ )ZdtZ (1ir:_f)—r2(d92+sin29d¢2),

dsfr)2 =— (1 + Tr—f) cdt? + +1%(d6? + sin® 0 d¢?),

dr?
(+3)

dr?
=

which, when condition (55) is met, turn into two Minkowski solutions (20) and (25), which is consistent

ds§+)2 (1 — _) c2dt? + + 1r2(d6? + sin? 6 d¢?),

with the principle of “maximum rationality” and the principle of “total average absence” (i.e., ob-
servance of the “vacuum balance”).

At the same time, it is possible that there is a slight imbalance between the positive and negative
members of the series (54)

11



3Nn 3N,
= Sreaj 3t Smeaja (- 52) # 0, (55b)

Tr = Yn=2jTon + 2m=2j-1(—Tpm) =0, (55¢)
where j =1,2,3,...
For example, it is possible that the imbalance exists, but is extremely small.
lim Ay = Ay = 1.0905 - 10752 m~2,

n,m-oo
i.e., tend to the value published by the Plank collaboration [14] for the Standard cosmological model
Lambda-CDM; where Ay is the total cosmological constant (TCC).
Then Eq.s (43) takes the form
Rix = Az Gir, (55d)
with four de Sitter solutions

ds? = (1 4 A ) c2de? — —2 _ _ 12(d62 + sin? 6 dp?),

AzTZ)
(1422

ds{7? = (1-25) c2de? - <d+) — 12(d6? + sin? 0 d¢?),
1 3
2 d 2
dsfr)2 =— (1 + AZTT) cdt? + —(1 +;ZTT2)
ds3(+)2 = - (1 - AETrZ> cdt? + (Ci—Arz) +1r2(d6? + sin? 6 d¢?).
1 3

In this case, according to Ex.s (7) and (4) 4As =R, SO R = % where

Tog = /1";2 ~ /A3_E ~ 1,6586 - 102°m. (55€)

+7r2(d6? + sin? 0 d¢?),

If there is a predominance of positive terms in Ex. (55b), then As > 0 (de Sitter universe); if nega-

tive terms predominate, then Ay < 0 (anti - de Sitter universe).

At the same time, in the author's opinion, the "vacuum balance™ cannot be violated, since only mu-

tually opposite entities can appear from the void (for example, convexity - concavity, wave - antiwave,

particle-antiparticle, etc.). Therefore, if an imbalance (55b) of type Ay > 0 exists, then a counter-

imbalance of type A5 < 0 must also coexist.

It is possible to restore the averaged “vacuum balance” in such a situation if we assume that the

sign of the total cosmological constant (TCC) periodically changes with time. For example, it can be

assumed that the value of the TCC fluctuates according to a sinusoidal law with an amplitude

As ~ 107°2 m~2, Then, on average, the “vacuum balance” is restored
Rix = giAs sm(2mfyt) = 0, (55f)

where f,, is the cosmological oscillation frequency.

12



4 Closed ten-layer and ten-level cosmological model

In the previous section, it was shown that the extended
Einstein field equations can contain an infinite number of
+/;-terms, provided that the sum of all these terms must tend
to zero to maintain the “vacuum balance”.

Further, it will be shown that the cosmological model
based on the extended Einstein field equations (43), taking into
account Ex.s (54) and (55) [or (55b) and (55c)], can be a closed
spherical space filled with an infinite number of spherical for-
mations ("bubbles™) and opposite anti-spherical formations
("anti-bubbles™) with different radii r,;, inside which there is
an infinite number of smaller "bubbles" and ™anti-bubbles”

with different radii r;,;, and so it continues to infinity from lev-

el to level (see Figure 4).

At this point, for simplicity, we single out only ten levels

Fig. 4. llustration of a sequence of “bub-
bles” within “bubbles” within “bubbles”...

with two mutually opposite spherical formations (i.e., a “bub-
ble” and an “anti-bubble”) at each level.

In other words, to identify the main parameters of the multilevel cosmological model, we study a
special case when, instead of infinite series (54) and (55), we use a simplified series limited by ten mu-

tually opposite pairs of terms:

3 3
Aoy = Zj% 4 = T 2+ 0% (- 2) =0, (56)
] ]
Tra0) = Lkt 7 + 2j2a(=15) = 0. (57)
Consider separately the series with positive and negative terms
1
Tr(10) = 211'21 Tj Aoro) =3 ]1'21:2; (58)
]
1
Tr-10) = 2j21(=1), Ao-10) = 3 Zids (— T__2>- (59)
]

Let’s substitute series (58) into metrics (44) — (48) instead of series (56) and (57) and take into ac-

count that we can write:

r A r2 4T+t 1 1 1
1_M+&:1_M+<_2+_2+...+_2>r2=
r 3 r T 2 o
- mo , TR _ r_e_ﬁ) (_r_s ﬁ)_( r_7_r_) (_r_e L)_( s _1*
—(1 +92) (1+ S) (=) - (1 D)+ (1= ) - (147 r3)+
+H(1-24+5) - (1+2-D)+ (1-2+5) - (1+2-% (60)
3 2 1 r LET)

13



r Ao 7> T+ .. T 1 1 1
14240 00’ g 172 10_<_2+_2+ -+_2>T2 N
r 3 r 1 p) Mo
2 2 2 2 2
= (1+r1_°—r_2)—(1—r—9+r—2)+(1 +r—8—r—2)—...+(1 +r—2—r—2)—(1—r—1+%), (61)
L r T I O & r rd
r A r? T+ Tyt T 1 1 1
i et bt (11 1)
r 3 r 1 2 Mo
2 2 2 2 2
=(1-2-D) - (1+2+0)+(1-2-0) - +(1-2-2) - (1+2+ 1), (62)
T T'g T rs T r7 T T'l T Tl(]

T Ag(10)T? Ty Ty +otT 1 1 1
14700 20007 _ g BP0 4 (S 4 S )1 =
T 3 T T T- T

1 2 10
_ o T\ _({_nr_" T T _ 2\ _(p_n_r
_(1+ T +r92) ( r r82)+(1+r+r72) "'+(1+r+r12) ( r rlzo)' (63)
As a result, we obtain five metrics with signature (+ — —-):

T r? re 12 rg T2 r, r? re 1?
{<1—ﬁ+—2)—<1+—"——2)+(1——8+—2)—(1+—7——2>+<1——6+—2 -
@2 _ T oo T T oo -
= 2 2 2 2 2 dt
s T T, T 5T Y, T nor
AP VT I AT
T oo oo roo T
( T r? Ty T2 rg T2 r, r? re 12\ )
1—ﬂ+—2>— T+ ==+ [(1-2+ 5] - (1+L -5 )+ (1 -2+ -
oo T T ror roor 5
rs 12 r, r? ry 12 r, 12 r Tl dr® =
5 4 3 2 1
(o)1) (12T (1) (12T
T oo T o roor

—r2(d0? + sin? 0 d¢?), (64)

2 2 2 2 2
T T Ty T rg T T Te T
(1+ﬂ——2)—(1——9+—2)+(1 +—8——2)—(1——7+—2>+<1 +—6——2>—
2 _ T Ty Ty LA T S
d 2 2 cedt

52 B Ts 2 T4 3 r? p) n 2
B O IR AR I R
roor ron roor roo roorh
T r? e T2 rg 12 r, r? re 1? -
<1+ﬁ——2>—<1——9+—2)+<1 +—8——2>—<1——7+—2>+<1+—6——2>—
roor T T roor roor 5
- 2 2 2 2 2 dr® —
s T noT s T Y T nor
(o) ()Y 2o )
oo roor T roon roory
—12(d0? + sin® 0 d¢?), (65)

T r? e T2 re T2 o r? re r?
(1—%—r—z)—<1+f+r—2)+<1—f—r—z)—<1 +77+r—2>+<1—76—r—2>—
ds(_)z _ 9 / 8 77”2 6 4 5 Czdtz _

+
r T, r T
Ty T2 g T2 r, 12 T T2 -
1+24+5)+(1-2—S)-[1+2+5)+(1-2-5 ) -
roor T T oo i

2 2 2 2 2 re =
s T T, T Y3 T Y, T T
—(1+32+5)+(1-2-5)-(1+2+5)+(1-2-5)-(1+ 2+
roor roor roon ron roor

— 1r2(d6? + sin? 0 d¢?), (66)
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r r? re 12 rg T2 r, r? re r?
(<1+—°+—2)—(1——9——2)+(1 +—8+—2)—(1——7——2>+<1+—6+—2>—]
2 _ oo oo T roor roor
ds = 2 2

ZdtZ
4 rs T2 y T2 3T T2 nor ¢
—(1-2-S)+(1+2+5)-(1-2-5)+(1+2+5])-(1-2-=
T oo oo 7 r o
Tio T2 Ty T2 g T2 r, T2 r? -
<1+ﬂ+—2>—(1——9——2)+<1+—8+—2>—<1——7——2>+<1+—6+—2>—
ror T T T T 5
- 2 2 2 2 2 dr® —
s T T, T 5T T, T nor
(BT () (1D (12D~ o- )
T T T T T
—r2(d6? + sin? 8 d¢?), (67)
ds$?? = c2dt? — dr? — r2(d6? + sin? 6 dg?). (68)

Similarly, substitution of series (59) into metrics (49) — (53) leads to the following five similar

metrics, but with the opposite signature (— + + +):

ds§+)2 = —c?dt? + dr? + r2(d6? + sin? 6 dp?). (69)

T r? Ty T2 ry 12 r, 12 ry 12
(1+ﬂ+—2>—<1——9——2)+(1+—8+—2)—(1——7——2)+(1+—6+—2>—
T roorg T roor roor 2de? +
s T2 n 12 r3 T2 r, T2 rn T2
—(1-2-S)+(1+2+5)-(1-2-5)+(1+2+5)-(1-2-=
L T T T T r 7’10}
T r? e T2 rg T2 r, r? re 1? -1
1+2 =) - (1= |+ ([ 1+ 2+ 5| - (1L =5 |+ [(1+ 2+ -
N T roT T T oo
rs 12 rn, r? 3 12 r, 12 rn r?
—(1-2-S)+(1+2+5)-(1-2-F)+(1+2+5)-(1-2-=
T oo T roo ror

+ r2(d0? + sin® 6 d¢?), (70)

2 2 2 2 2
T T T T T T T- T T, r
e Y T A A
T roTy T T T
2

dsf')2 =—

dr? +

()2 2,942
d =— dt° +
5 s r? n r? 5T r, 12 n r? ¢

—(1+2+5)+ (12— ) - (1+32+5)+(1-2-5)-(1+2+ =
T oo T T roor
r r? re T2 re T2 o or? re 1? -1
(1—ﬂ——2>—<1+—9+—2)+(1——8——2)—<1+—7+—2)+<1——6——2>—
T roT T T oo 5
+ 2 2 2 2 2 dr® +
s T nor rs T Y T nor
AR VR I A
T oo o roo T
+1r2(d6? + sin? 0 d¢?), (71)
T r? e 1 re 1? r, r? r?
I+ =) (1-2+ 5 )+ [(1+2 -5 ) (1L 5 )+ (1+2— =) -
)2 T T T T roor S
ds, = =— 5 5 5 5 5 codte +
5 4 3 T 2 nr
—(1-Z2+5)+(1+2-5)-(1-2+5)+(1+2-5)-(1-2+=
4 3 r o n 1 r TN
T r? e T2 re T2 r, r? re 1? -1
<1+ﬂ——2>—(1——9+—2)+<1+—8——2)—<1——7+—2>+(1+—6——2>—
rr T T T T 5
+ > 2 2 dr® +

s T 7 r3 T2 7 rn Tl
—(1-Z2+5)+(1+2-5)-(1-2+5])+(1+32-5)-(1-2+=
T roor T T roor
+72(d6? + sin? 8 d¢?),
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(1-245)- (143 3) 4 (1-3+3) - (14 3-3)  (1-3+3) -

d(+)2:_ r 9 8 r 7 6 r T 242 +
T (- D) - (102D (-2 D) - (1420 |

-1
(1—”7°+%)2—(1+r79—%)2+(1—:—3+%)2—(1+:—7—g)2+(1—%+%)2— el
(145 (-5 0B (D) (-2 E) (1)
+12(d6? + sin? 0 dgp?). (73)

Let's try to connect the radii rj, included in Ex.s (56) and (57), with the characteristic sizes of bod-
ies in the world around us.

Let's assume that in the basis of a fully geometrized cosmological model there are only two geo-
metric constants: Ry is the parametric radius of the universe, and I. = cAt = c-1sec = 2,9-10% cm is the
distance that a light beam travels in vacuum in a time interval At = 1 sec.

Let’s assume that the radii rj in the metrics (64) — (73) are estimated by the recursive formula con-
sisting of the above two constants

rj ~ R/, (74)
where [.; = (2.9:10%)/cm is the distance obtained by raising the number 2.9-10'° to the power j (1,

2,...,10) with the dimension centimeter.
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If we assume Ry = 10%°cm, then we obtain the

following approximate recurrent formula

5

Il (291010)) T
from which follows a hierarchical sequence of radii of
ten spheres nested into each other (see Fig. 5, 6):
(76)

ri~ 3.4:10*° cm is the radius commensurate with
the radius of the mega-universe*;

r2~ 1.2:10%° cm is the radius commensurate with
the radius of the core of the metagalaxy (i.e.,
the observable universe);

rs~ 4-10% cm is the radius commensurate with
the radius of the galaxy core;

rs~ 1.4-:10% cm is radius commensurate with the
radius of the core of a star (planet);

rs~4.9:103cm is a radius commensurate with
the size of a biological cell;

re~1.7-107*% cm radius commensurate with the
core of an elementary particle;

r~5.8:10%* cm is radius, commensurate
with the size of a proto-quark*;

rs~ 2.1-:103*cm is radius, commensurate
with the size of the plankton nucleus*;

ro ~ 7-107* cm is the radius commensurate with
the radius of the proto-plankton core*;

ro ~ 2.4:107°° cm is the radius commensurate
with the size of the instanton core*.

Fig. 7. Fractal illustration of two levels of a
sequence of nested spherical formations

Fig. 5. Hierarchical sequence of nested
spherical formations

Fig. 6. Three levels of a sequence
of nested spherical formations
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The existence of spherical formations marked with an asterisk * has not been confirmed in prac-
tice due to the imperfection of modern technology. Therefore, it is proposed to consider the 10-level
cosmological model as a speculative forecast of the author intended for the first working hypothesis.
This forecast is based on the confessional intuition of the author, connected with the philosophical doc-
trine of the “Etz Hayim” (“Tree of Life”, i.e., “Tree of ten Sefirot”).

However, the radii r2, r3, r4, rs and re from the sequence (76), obtained using the recurrent formula
(75), surprisingly turned out to be commensurate with the characteristic sizes of the cores (or nuclei) of
the observed discrete hierarchical sequence of real spherical formations: metagalaxies, galaxies, stars
(planets) and biological cells, while the radius re practically coincided with the “classical radius of the
electron” 2.8:10713 cm. Therefore, it is possible that compact formations with characteristic sizes r1, r7,
rs, reand ryo can also be detected over time.

Metrics (64) — (73) with a hierarchical sequence of radii rj (76) describe the metric-dynamic state
of a sequence of ten nested multilayer spherical formations (see Figures 5 — 7), the proportions of which
partially coincide with the sizes of a discrete sequence of cores (or nuclei) of real objects [17]. There-
fore, such a ten-layer and ten-level cosmological model looks promising for further development and
refinement.

However, this hierarchical model has one circumstance that does not lend itself to logical under-
standing. The fact is that from metrics (64) — (73) it follows that the 1-st sphere (whose radius is com-
mensurate with the radius of the mega-universe r1 ~ 10%° cm) is located inside the 10-th sphere (with the
instanton size rio~ 10°°cm). To verify this, follow, for example, the sequence of terms:

() -2 ) (425 (-4 5) 1 (142-) -
2

2 2 2 2
—(1—T—5+T—2)+(1+T—4—r—2)—(1—r—3+r—2)+(1+r—2—r—2)—(1—ﬂ+%)
r o rf roors roor3 roorf r T

and pay attention to the last term, which contains r1 and ri. This means that the sphere with radius ry is

(77a)

inside the sphere with radius rio [17], as can be seen from the previous terms of the same expression.
A similar situation takes place in all metrics (64) — (73).

Such isolation of the proposed 10-level cosmological model looks very extravagant and requires
additional study and reflection. However, the history of science teaches that sometimes what looks im-
possible is disproved by experiment. For example, 100 years ago, Einstein and many of his contempo-
raries could not admit the idea that the part of the universe we observe is expanding with acceleration.

Note that today we do not see only the upper and lower "ends" of the proposed 10-layer and
10-level cosmological model, but in the interval from r2 ~ 10?2 cm (scale of the observable universe) to
re ~ 1071% cm (intranuclear scale), this model can be useful for solving many problems.

On the other hand, the choice of ten levels (i.e. a closed sequence of 10 nested spheres) is based

only on ancient religious Sources (such as the " Sefer Yetzirah" by Avraham Avinu ("The Book of Crea-
18



tion" by the forefather Avraham), and the Kabbalah of Rabbi Moshe Kordovero, who rigidly insist on
only 10 Sefirot*.

The author, of course, understands that the Tree of Ten Sephitroth in the post-Lurian Kabbalah is
associated with the 10 Spiritual Levels of the Universe and with the 10 Qualities of the Creative
BEGINNING. Nevertheless, it is assumed that what we perceive as the reality of the surrounding world
is a projection of Spiritual Conduct on the final results of Creation.

At the same time, this is not Modern Platonism, but the search for a speculative support in the de-
velopment of the first (a priori) working hypothesis about the structure of a multilayer and multilevel
cosmological model.

Of course, in scientific research, we cannot rely only on confessional intuition, therefore, the de-
velopment and refinement of the proposed multilayer and multilevel cosmological model is possible on-
ly on the basis of further development of mathematical analysis and accumulation of empirical data.

In this regard, it is interesting to note that 10 metric layers of the cosmological model under con-
sideration is not an intuitive speculation, but a real total [
number of possible solutions (44) — (53) of the extended =
Einstein field equations (43). :

Note that today we do not see only the upper and
lower "ends" of the proposed 10-layer and 10-level cos-
mological model, but in the interval from r, ~ 10% cm

(scale of the observable universe) to rg ~ 1071° cm (intra-

nuclear scale), this model can be useful for solving

many problems.

Name of GOD iS N (amp) =26 = 10+5+6+5=26 n-’-n-’
Avrizal taught: 102+5%+62+52 =100+25+36+25 = 186 = 40+100+6+40 &= 1]2 1@ (PLACE)

5 Metric-dynamic models of «electron» and «positrony

For example, let’s select from a hierarchical discrete sequence of spheres nested into each other
(see Figures 5 and 6) two mutually opposite spherical formations with a radius rs ~ 107 cm, which cor-
responds to the characteristic size of the "core™ of an elementary particle (in particular cores of the
«electron» and «positrony).

All other spherical formations from the considered hierarchical model (64) — (73) are arranged
similarly. In this work, the names of the particles are quoted, for example, «electrony», since the metric-
dynamic models of these spherical formations differ in many respects from the model ideas about these

formations in modern physics.
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In metrics (64) — (68), let’s leave for consideration only those terms that contain radii re. AS a re-

sult, we obtain the following multilayer metric-dynamic model of a "convex" spherical formation, which

we will call «electron»:

«ELECTRON»
"Convex" multilayer spherical formation with
a signature (+ — —-), consisting of:

The outer shell of the «electron»
in the interval [rs, rs] (Figure 8)

ds{2 = (1 5 4 T_Z) c2dt? — —2 — 12(d6? + sin? 0 d¢p?),
G
T rs
dsgt ™% = (142 - D) de? — < — r2(d6? + sin? 6 dg?),
T <1+r—6—r—2>
T rs
ds{2 = (1 Ts _ %) c2dt? — —2 — 12(d6? + sin? 0 d¢p?),
G
T rs
ds 2 = (1 4Ty %) c2dt? — —2 — +2(d6? + sin? 0 d?);
r r5 <1+T_6+T_>
r 2
The core of the «electron»
in the interval [rs, rg] (Figure 8)
2 2
dst2 = (1 Ty T_z) c2dt? — —2 —r2(d6? + sin? 6 dp?),
roTe <1—r—7+r—2>
r T6
2 2
d 2(+———)2 _ (1 4+ TZ) c2de? — —4r —~ — r%(d6?* + sin® 6 d¢?),
T <1+r—7—r—2>
T T6
. 2
dsgt ™% = (1-2 - D) de? — — < — r2(d6? + sin? 0 dg?),
ro 1_T_7_T_>
T ré
2 2
dsgt ™% = (14 24 5) 2de? — —"—< — 12(d6? + sin? 0 d¢p?);

2
1+24+5
T ‘r6

The shelt of the «electron»
in the interval [0, o]

ds§+-——)2 = c2dt? — dr? — r?(d6? + sin? 0 d¢?).

where rs~1023cm, re~10cm, r;~102*cm.

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)
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Fig. 8. A model of a spherical formation (in particular, an «electron») with four clearly defined areas:
"outer shell", "abyss" (or "rakia"), "core" and inner "nucleolus" (or “particelle”)

Similarly, in the metrics (69) — (73) we also leave only those terms that contain the radii rs. As a

result, we obtain the following multilayer metric-dynamic model of a "concave™ spherical formation,
which we will call «positrony:

«POSITRON» (88)
"Concave" multilayer spherical formation with
a signature (— + + +), consisting of:

The outer shell of the «positron»
in the interval [rs, re] (negative of the Figure 8)

N

1-T64
T

ds{T = - (1= 24 D) cde + ﬁ +72(d0? +sin 0 do?),  (89)

n W
Ui

ds{ 2 = (1 +2 - %) c2dt? + <d—r22> +7r2(d6? + sin® 0 dgp?),  (90)
1

dsg T = - (1 B :_6 B :_2) c2dt? + <d—r2> +7r2(d6% + sin® 0 d¢p?),  (91)
1-7"-73

ds£_+++)2 _ (1 Cn é) c2de? + (d—rz +7r2(d6? + sin? 0dp?);  (92)
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The core of the «positrony»
in the interval [rs, re] (negative of the Figure 8)

—_ 2 2
dsl( R (1 — :—7 + :—62) c?dt? + W +12(d6? + sin® 6 d¢?),
—Tta
6
dsCH 2 = (142 -0 c2de? + — 2 4+ 12(d? + sin? 6 dgp?),
2 ro 1 <1+r_7_ﬁ>
T ré
—_ 2 z
ds3( ++9)2 _ _ (1 _ rr_7 _ :_62) c2dt? er + 1r2(d6? + sin? 6 d¢?),

+
=
2 d 2 6
—+++)2 r
dsHH =—(1+7+r—2)c2dt2+ .

6 <1+r—7+r—2>
T T6

The shelt of the «positrony»
in the interval [0, o]

ds{ T2 = c2de? — dr? — r?(d6? + sin? 6 d¢?).

+1r2(d0? + sin? 8 d¢?),

The sets of metrics (78) and (88) differ only in their signature. That is, «electron» and «positrony

are completely identical, but antipodal copies of each other. If an «electron» is conventionally called a

"convex" spherical formation, then a «positron» is exactly the same conventionally "concave" spherical

formation.

The Figure 8 shows a metric-dynamic (i.e., fully
geometrized) model of a spherical formation with a ra-
dius from the hierarchical sequence (76). In a particular
case, an "electron” (and/or its exact antipodal copy, a
"positron™) has (see Figure 8):

- core with radius rg ~1073 cm;

- inner “nucleolus” with radius r7 ~1072* cm;

- "outer shell", extending from rs~103cm to
rs~ 103cm (or up to ra~ 108 cm, or up to rz~ 10 cm
and etc. depending on which spherical formation the
given cors of the «electrony is located inside).

In another case, for example, «planets» (or «anti-

planetsy»): the "core™ has a radius rs ~108 cm; the inner
"nucleolus" has a radius rs~103cm (or re~10"3cm, etc.,

depending on which spherical formation is located in-

. . . Fig. 9. Fractal illustrations of a multilayer "rakia"
Slde the core Of the «planet»), and outer ShE” extendS Separating the "core" of a Spherica| formation (|n

particular, an «electrony) from its "outer shell"

from rs~ 108 cm to rz ~ 10 cm (or up to r2 ~ 10%° cm,
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or up to r1 ~ 10 cm and depending on, inside which sphere is the core of the «planet»). And so on.

The "shelt" (87) or (97) of a spherical formation begins at its center, and ends at infinity. The
"shelt" is a kind of memory of the undeformed state of the considered area of space. The “shelt” does
not seem to exist in the curved state of this area of space, but without the components of the metric ten-
sor of the "shelt" gg(') or gfi(”it is impossible to determine the deformation, relative elongation, speed
and direction of movement of each local section of the object under study (see [16 ,17]).

The "abyss" (or "rakia") (see Figures 8 and 9) is a spherical boundary between the “core" and the
"outer shell" of any spherical vacuum formation. The "rakia" is the most complex spherical area of the
object under study, since it contains sub-layers associated with all higher spheres, inside which is the
core of the «electron» (see Figures 5 and 9), as well as sub-layers associated with all the spheres that are
inside the same core of the «electrony.

A detailed study of the sets of metrics (79) — (87) describing the «electrony» and (89) — (97) de-
scribing the «positron» is given in [17]. In the same place, taking into account all sixteen signatures
(37), metric-dynamic models of almost all elementary particles included in the Standard Model are pro-
posed: all types of «quarksy», all types of «neutrinos», «mesonsy, etc., with the exception of Higgs boson
(see Appendix 2 and also http://metraphysics.ru, Contents, Chapter 2 Extended Einstein equations, sec-
tions 2.9 — 2.14).

It is possible that this article to some extent breaks what is written in verses 6 — 10 of the first
chapter of the Book of Genesis (Genesis), the first Book of the TORAH:

O 13 P70 0 TR TN R W oibR oK
- NORR YWR D0 A YT R Doy b o
- DR NPT 3VILATRTR DU W Tan P

Y O RN 20T DAY DR

“And GOD said: “Let there be ¥°?9 (rakia - vault, firmament) in the middle of
Q%7 (maim - waters) and it will be a division between the waters.” And G-D created
rakia and separated the water under the ¥9?9 (rakia) from the water above the

rakia, and it became so. And GOD called this ¥%29 (rakia, arch) the sky and there

was evening and there was morning - the second day.
(TORAH, Breishit, 1:6 or Bible, Genesis 1:6)
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6 Conclusion and discussion

The article proposes to take into account all 10 Kottler solutions (14) — (25) of Einstein's field
equations (8) when constructing a multilayer and multilevel cosmological model.

This statement is supported by the absence of a logical explanation: why only one of these metrics
is chosen, and all the others are rejected. Private preferences in choosing one of these ten metrics for one
or another cosmological model do not look convincing and lead to insurmountable logical and mathe-
matical problems. Mathematics does not tolerate unreasonable ignoring of any of the solutions of any
equation.

In this paper, we consider a multilayer cosmological model, on average, balanced with respect to
the Einsteinian vacuum (i.e., "emptiness™), since the sum (or averaging) of all ten solutions (14) — (25)

leads to complete zeroing (i.e., to "vacuum balance™).
It is shown that the averaging of metric spaces represented by the quadratic forms dsi(_)zand
dsl.(”2 (14) — (25) is connected with the intertwining (i.e., twisting into bundles or braids) of the corre-

sponding affine spaces, represented by linear forms dsi(_)and dsf”.

Moreover, these affine bundles are described by Clifford algebras with the number of generators

equal to the number of intertwined linear forms dsi(_) and dsi(”(see [16,17]).

Ten metrics (14) — (25) correspond to 20 conjugate linear forms tied into affine braids, bundles
and knots, and when all 16 signatures (37) are taken into account, conjugate linear forms become
16x10%2 = 320, which form a complex fabric "affine carpet” (see Figure 10).

The mathematics describing the complex "fab-
ric" of space is presented in detail in the "Algebra of
signatures™ and in "Stochastic metraphysics" [16,17].

The second innovation proposed in this article
is related to the increase to infinity of 4i-terms in Ein-
stein’s field equations (1).

The restrictions imposed on the sum of Aj-terms
made it possible to propose a 10-layered and
10-level (hierarchical) cosmological model.

This model is a hierarchical sequence of nested

spheres (see Figure 5) with the corresponding radii

ri (76), which are obtained using the recurrent formu-
la (75) using only two dimensional parameters:

) . ] ) Fig. 10. Fractal illustration of an intricately
Ry =~ 10% cm is parametric the radius of the universe, interwoven "affine carpet”
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and l. = 2,9-10% cm is the distance that a light beam travels in vacuum in a single time interval
At = 1sec.

Wherein, part of the radii rz, r3, rs, rs and re from the hierarchy (76) turned out to be commensu-
rate with the characteristic sizes of the cores (or nuclei) of the observed discrete sequence of real spheri-
cal formations (i.e., cores): metagalaxies, galaxies, stars (planets), biological cells (bacteria) and elemen-
tary particles.

In this regard, it is interesting to note that Einstein is translated from German: "ein" - one,
"stein" - stone. When Einstein introduced one A-term into his equations, he laid one "Stone™ in the foun-
dation of general relativity. But this "Stone" turned out to be the size of the universe.

At the end of the article, from the hierarchical solutions (64) — (73), the metric-dynamic models of
the «electrony (78) and «positrony (88) are singled out, which are part of the proposed ten-layer and ten-
level cosmological model.

Similarly, from solutions (64) — (73) can be singled out metric-dynamic models a «biological cell»
with characteristic radius rs ~ 103 cm, a «star» with characteristic core radius rs ~ 108 cm and a «gal-
axy» with characteristic core radius rz ~ 108 cm, etc.

Mathematical techniques that allow extracting various information about local spherical for-
mations from the set of solutions of Einstein's field equations, including a geometrized description of all
known force interactions: electrostatic, electromagnetic, weak and nuclear, are presented in the author's

work [17] and on the website http://metraphysics.ru/.

The advantages of the multilayer and multilevel cosmological model, proposed in this article, in-
clude:

- the complete absence of the need to introduce the concept of matter and its energy-momentum
tensor as a source of curvature of 4-dimensional space. Here matter is replaced by an infinite number of
spherical objects with 10 types of characteristic sizes rj (76) [17]. In this case, the right side of the Ein-
stein-Hilbert equations (1) naturally vanishes. At the same time, all problems of general relativity disap-
pear, such as, for example, violations of the law of conservation of energy upon transition to other coor-
dinate systems. In this case, Einstein's field equations (8) and (43) are the general covariant expression
of the conservation laws [16,17].

- opens the possibility to explore how spherical objects of different scales (i.e., levels) influence
each other through the layers in the "rakia™ of their cores (or nuclei). For example, how does a sphere
with the scale of the observed universe affect the "rakia" of biological cells, or the "rakia™ of the core of
«electronsy, etc.

The disadvantages of the hierarchical 10-layer and 10-level cosmological model proposed in this

article include:
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- causal and logical inconsistency of this type of closedness of the universe, in which the largest
sphere (with the size of the mega-universe r1 ~ 103 c¢m) is inside the smallest sphere (with the size of the
instanton rip~ 10°° cm), see, for example, Ex. (77a);

- unreasonable presence of the anthropic principle element in the recurrent formula (75), since
the distance I. = ¢-1sec = 2,9-:10'° cm, which passes a light beam in vacuum in 1 sec (i.e., approximately
during the period of oscillation of the human heart);

- an intuitive (i.e., scientifically unfounded) choice of 10 levels (nested spheres) of the cosmolog-
ical model, despite the fact that today only five discrete levels out of ten are observed.

- the model does not answer the question why we observe a discrete (i.e., in fact, quantum) scale
hierarchy of spherical formations (galaxies, stars, biological cells, elementary particles, etc.). The pro-
posed model only "copies” such a discrete-hierarchical manifestation of reality. Obviously, Einstein's
field equations (8) and (43) do not contain the possibility of explaining hierarchical discretization
(i.e., scaling quantization). This means that Einstein's field equations are not complete. Perhaps, the Ein-
stein-Cartan equations with torsion, or the equations of the geometry of absolute parallelism in a tetrad
representation, have such properties. On the other hand, it can be assumed that hierarchical discreteness
is not the result of the properties of a differential equation, but is associated with boundary conditions.
This is how Maxwell's equations for a waveguide or resonator lead to a discrete spectrum of electro-
magnetic waves.

At the same time, the multilayer and multilevel cosmological model proposed here is variable,
that is, it can be refined as further analysis and accumulation of empirical data.
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Appendix 1
The first Einstein field equation and its solutions
The Einstein-Hilbert equation for empty space (i.e., Einstein vacuum) has the form of equation (1)
forT;, =0
Ric —>Rgu = 0, (1.A1)
where R = g**R;, is the scalar curvature;

l l
o _orh otk
ik oxt  axk

R + i rm —rmrl . is Ricci tensor;

rt = lg)lu (aguk 09in _ 0gik
ik dxi axk  oxk

) is Christoffel symbols.

26



Combining Eq.s (1.A1) with the contravariant components of the metric tensor g**, we obtain
9™ (Rac —3Rgs) =R —2R =0, (2.A1)
where n = g g;,. is the number of space dimensions.
For any n-dimensional space (except for n = 2), equality (2.A1) can be satisfied only for R = 0.
Therefore, for n = 4, Eq. (1.Al) takes the simplest form
Ry, = 0. (3.A1)
We will call this equation the first Einstein vacuum equation, and it is an expression of the conser-

vation laws, since

6Rl-
a0 a0
because 7,0 ==~ 11,0~ I},;0 =5 =0. (3b.A1)

In this case, the solutions of Eq.s (3.Al) describe the metric-dynamic state of stable vacuum
formations.

Einstein wrote [19]: “The equation of gravity for empty space is the only rationally substantiated
case of field theory that can claim to be rigorous.”

Solutions of the Eq.s (3.Al) are considered in many works on modern differential geometry and
general relativity. However, none of the publications known to the author discusses the relationship be-
tween various solutions of this equations, so we will consider it in sufficient detail.

Solutions to Eq.s (3.A1) are sought in a spherical coordinate system in the form of metrics:

ds? = ev?dt? — e*dr?— r2d @2 — r’sin@ d ¢ 2 with signature (+ — —-), (4.A1)
ds™? = —evc?dt? + e*dr? + r2d6? + r? sin8dg? with signature (— + + +), (5.A1)
where v and A are the required functions of tand r.

As a result of substitution of the covariant and contravariant components of the metric tensor from
the metric (4.Al) into Eq. (3.Al) for the stationary (i.e., time-independent) state of the "vacuum®, a sys-
tem of three equations is obtained [20]:

v=—2, (6.A1)
—e"(vIr +1/r) +1/r?=0, (7.A1)
v+ v?2+2vIr =0. (8.A1)
The differential Eq. (7.Al) has three solutions:
vi=In(hi+ ha/r),  va=In(ha—halr),  va=hs, (9.A1)

where h1, h2, h3 are integration constants.
Eq. (8.Al) also has three solutions:
v1 = In(1+ rp b/r), v2=In(l-rp/r), v3=0, (10.A1)
where ry is the integration constant (the radius of the spherical volume).
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For hy =1, ho=ry and h3= 0, the solutions of Eq.s (7.Al) and (8.Al) coincide.
Substituting three possible solutions (10.A1) into the metric (4.A1) we get three metrics with the

same signature (+ — —-):
ds1 2 = (1 1o /r)?dt? — (1- ro/r) dr? - r2d 62 - rsin’@dp?, (11A1)
ds292 = (1+ ryp /r)c?dt? — (1+ rp/r) 1dr? — r2d 92 — r’sin®Ad g ?, (12.A1)
ds3? = 2dt>— dr? — r’d @2 — r’sin?0 d 2. (13.A1)

Performing similar operations with the components of the metric tensor from the metric (5.Al),
we obtain three more metrics that also satisfy Eq.s (3.Al), but with the opposite signature (— + + +):

ds1™M? = — (1— ry /r)c?dt? + (1—rp/r) 2dr? + r2d 6% + r’sin®6 d g ?, (14.A1)
dsa™? = — (1+ rp/r)c?dt? + (1+ rp /r) 1dr? + r2d 62 + r%sin0d e ?, (15.A1)
dss2 = — 2dt? + dr? + r2d 9 2 + r3sin26 dp2. (16.A1)

Irreducible into each other metrics (11.A1) — (16.A1) will be called generalized Schwarzschild
metrics.

Metrics (11.A1) — (16.A1) describe the metric-dynamic state of the same vacuum region, therefore
it is proposed to consider various options for averaging them, despite the fact that Eq.s (3.Al) is non-
linear and, as a rule, in such cases, the sum of his decisions is not his own decision.

If the centers of the metrics (11.A1) — (13.A1) and (14.Al) — (16.A1) are aligned, then it is obvi-
ous that their sum is equal to zero

ds1O%+ds,O2+dssO%+ds M2 +ds, M2 +ds3M? = 0-c2dt? +0-dr? + 0-d@ %+ 0-sin0dp?= 0. (17.A1)

Received metric ds®2= g Pdx' dx, (18.A1)
000 0
o_ [0 0 0 0

where 9% =0 0 0 ol (19.A1)
0 0 0 O

is also a trivial solution of the vacuum Eq.s (3.Al).
Thus, contrary to expectations, the addition of six metrics (11.A1) — (16.A1) led to an additional
solution to Eq. (3.Al).

Consider now the arithmetic mean of two metrics (11.A1) and (12.A1)

ds$)? =1/, (ds$7? +dsy7¥?) = c?de? -

Zr_zrg dr? —r?d6? —r?sin?0d¢?.  (20.Al)

The distance between two points r1and rz along the length with the signature (+ — —-) in general
relativity is determined by the expression

-1 = f -97d (21.A1)

in the case of substitution g, ) from the averaged metric (20.A1), we obtain
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2
R _( rz_r>dr— J— = =2, (22.A1)
ri2—r

Let’s first find the value of the segment between the points ri= rpand ro= oo
Jr2 =122 = —=/-12 = —V=1n, = —in,. (23.A1)

The length of this segment is equal to the radius of the cavity rp, and the imaginary nature of this

result indicates that there is no "vacuum™ in the cavity. Outside this cavity from ri= ry to r> = co we have

r, =1 =12 =125, = oo =1 (24.A1)

In the absence of vacuum deformation, the distance between the points r. = and ri=ry is equal

o — rp, and in the case under consideration it is equal to (24.A1). The difference between these segments

is approximately equal to
Jo2 —1f — (0 — 1) = 1. (25.A1)

This result shows that the average vacuum exten-
sion on the segment ]ry, oof is compressed by the value
~ 1p, in all radial directions due to the fact that it is dis-
placed from the cavity with radius (25.A1). This result is
similar to an air bubble in a liquid (Figure 2.A.1).

The difference between the initial (non-curved)
state of a local area of vacuum and its actual (curved) state
is determined by the difference [21]

ds2 - ds”02 = (g - g2 dxidx  (26.A1)
where go( ) are the components of the metric tensor of the

non-curved vacuum from the metric (13.A1).
The relative elongation of the vacuum region in this
case is [21]
ds()—ds0() ds)

1) = O = w0~ 1 @TAD

whence it follows [21]
dst? = (1+ 10)2ds202, (28.A1)
and

% —1. (29.A1)

Fig.2.Al. Air bubble in liquid
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Fig.3.Al. Graph of the function 1,2 — the rela-
tive elongation of the vacuum in the outer shell
surrounding the spherical cavity. The calculation
was performed at r, = 2, using the software
MathCad 15
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The uncarved state of the vacuum section under consideration is given by the metric (13.Al), there-
fore, substituting the components gii®* and gii”, respectively, from (13.A1) and (20.A1) into (29.A1),
we obtain the relative elongation of the vacuum in each radial direction in the region from rp to oo

1, 7 =0, 1$7=0. (30.A1)
b

e = ]

The graph of the function 1) (30.A1) is shown in Figure 3.A1. For r = rp, this function tends to
infinity, and for r < r, it becomes imaginary.

Here we will not discuss the question: — What is inside the cavity with radius ry, if the vacuum is
displaced from there? When considering the second and third Einstein vacuum equations (8) and (43),
this problem will be solved by itself.

Thus, averaging the metrics (11.A1) and (11.A1) leads to a metric-dynamic description of a stable
vacuum formation of the "air bubble in liquid" (see Figure 3.Al) type, while these metrics alone do not
lead to such results.

Averaging the metrics (14.A1) and (15.A1) allows you to get similar results, but with the opposite

signature

2
ds$? = 1/2 (d51(+)2 + ds§+)2) = —c?dt* + ﬂ%drz +7r2d0%? + r?sin?0d¢p?.  (31.I11)

2
Th

+)_ 0+ )
+ 95 —9y
ll( ) = 1 + llgo(+l)l - 1 =

ii il

1= |1 (32.101)
b

Appendix 2

The Standard Model of Elementary Particles
from the Algebra of signatures

1.A2 Models of xi*-«quark» and xi-«antiquark» in the Algebra of signatures

The fundamentals of "Algebra of signatures™ and "Stochastic Metraphysics" (that is, fully geome-

trized physics from the standpoint of Algebra of signatures) are described in [16,17].

This Appendix contains only the main conclusions of the Algebra of signatures related to the
Standard Model of elementary particles (Figure 1A2).

30



Standard Model of Elementary Particles

three generations of matter three generations of antimatter interactions / force carriers
(elementary fermions) (elementary antifermions) (elementary bosons)
| l 1 | 1l 1
mass =22 MeV/c? =1.28 GeV/c? =173.1 GeV/c? =22 MeV/c? =1.28 GeV/c? =173.1 GeV/c? 0 =124 .97 GeV/c?
charge % * ¥ -% - % - -% 0 0
spin % E/ % 9/ % " t y % u y % 9/ % -_t/ 1 \g) 0 H
up charm top antiup anticharm antitop gluon | higgs
—
=4.7 MeV/c? =96 MeV/c? =4.18 GeV/c? =4.7 MeV/c? =96 MeV/c? =4.18 GeV/c? 0
-% - -% % % - % 0
‘OO0t 0|fO| @
down strange bottom antidown | antistrange | antibottom photon |

=0511 MeV/c* =105 .66 MeV/c* =17768 GeV/c* =0511 MeV/c* =105 .66 MeV/c* =17768 GeV/c* =91.19 GeV/c*

J O dJl °| 0/ 0| @

muon positron antimuon antitau Z° boson |

\ \ J\
(2]
Z <2.2 eVic* <0.17 MeV/c* <18.2 MeV/c? <2.2eVict <0.17 MeV/c? <18.2 MeVi/c =80.39 GeV/c* =80.39 GeV/c*
O |o 0 7 0 \/ 0 U 1 -1 A
2 . LW DL @ oW W
w electron muon tau e!ectrop muon tau W+ boson ’ W- boson
1 {_neutrino J{ neutrino J{ neutrino J{antineutrino J { antineutrino J { antineutrino "

Fig. 1.A2. Elements of the Standard Model of elementary particles

In the above article, it was conditionally assumed that an «electrony is a spherical convexity in
empty space (i.e., the Einstein vacuum), which is described by a set of metrics (79) — (87) with the sig-
nature (+——-); and a «positrony is the exact opposite copy of an «electron», i.e. spherical concavity
in the Einstein vacuum, which is described by a set of metrics (89) — (97) with an inverted signature
(—+++).

The Algebra of Signatures takes into account all 16 signatures (37), and the "building material” of
the entire variety of observed objects are «quarks» and «antiquarksy:

Xi-«QUARK» or Xi*-«<ANTIQUARK» (1.A2)
"Convex-concave" multilayer spherical formation
with one of the following signatures:
(++++) (+++-) (—++-) (++-4)

(——=4) (++H) =+ (~+-) (2.A2)
(h==+) (F+=) (+==) (—+4)
(c=+) (=+) (+-2) (—-9)

consisting of:

The outer shell of the xi*-«quark» or Xi-«antiquark»
in the interval [rs, re] (Fig. 8)

+ ———+1r2(df? + sin? 6 d¢?), (3.A2)
<1 Tf+rz>
s

dsH? = + (1 +2— r—z) c2dt? + d—z +12(do? +sin0d¢?),  (4.A2)
roTs <1+T—6—T—2>
r TS
ds{? = 4 (1~ E) c2dt? + h +12(d6? + sin® 0 dp?),  (5.A2)
R
5
dsiP? = £ (142 +5) 2de? £ T £17(d0? +5in? 0dg?);  (6.A2)
T <1+r—6+r—2>
r rS
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The core of the xi*-«quark» or X -«antiquark»
in the interval [re, r7] (Fig. 8)

ds®? = + (1 Iy @) c2dt? + d—rzz +12(d6? +sin®? 0 d¢p?),  (7.A2)
oo (1—T77+r—2>
Te6
2 2
dsg?? =+ (1472~ 5) c2dt? — "+ r¥(d0? +sin? 0 d?),  (8A2)
T T(, <1+T77_T_2>
Te
2 2
ds®? = + ( _T_ r_z) c2dt? + —2_ +r2(d6? + sin2 0 dp?),  (9.A2)
SNGE
r T6
dsf™? = £ (1+ 2+ 5) cat? £ — 4 17(d0% + sin? 0d9?);  (10A2)
r 3 (1 +T77+T_2>
Te
The shelt of the Xi*-«quark» or Xi -«antiquark»
in the interval [0, «]
ds$? = +c2de? + dr? + r2(d6? + sin? 0 d¢?). (11.A2)

where rs~102cm, rs~10"cm, r7~102cm.
Signatures, colors and names of all 16 possible x;"-«quarks» and xi -«antiquarks» presented in
Table. 1.A2.
Note that within the framework of the Algebra of signatures, these 16 xi*-«quarks» and
Xi -«antiquarksy» refer not only to elementary particles, but also to any other spherical formations from
the hierarchy (76). Only instead of radii rs , re , r7 in metrics (1.112) — (11.I12) it is necessary to substi-

tute accordingly: for bacteriars, rs, re; for stars rz, rs, rs; for galaxies r2, r3, r4 etc.

Table 1.A2
«Quarksy «Antiquarks»
10 metrics 10 metrics
Signature type (1.A2) - Xi+-«quarks» type (1.A2) - Xf—«antiquarks» Color of «quarks»
type (11.A2) (11.A2) and «antiquarks»
with signature: with signature:
ey -«quark» ey -«antiquark»
1-3 (+——-) («electrony) +++4) («positrony) yellow
(+++-) di -«quark» (-4 dr-«antiquark» red
3-1 (++-4) dg"-«quarky» =+ dy -«antiquark» green
(+—++) dp*-«quark» ~+--) dp-«antiquark» blue
(+-—-+) ur-«quark» (~++-) ur -«antiquark» red
2-2 (+—+-) Ug -«quark» (+-+4) Ug -«antiquark» green
(++--) U -«quark» (~—++) Ub -«antiquark» blue
4 (++++) iw"-«quark» ---) iw -«antiquark» white
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For example, let's represent a ur -«antiquark» in expanded form:

Ur - «<ANTIQUARK» (12.A2)
"Convex-concave" multilayer spherical formation
with the signatures (— + + —), consisting of:
The outer shell of the ur -«antiquark»
in the interval [rs, re] (Fig. 8)
dsy PP = - (1-24 5 ) c2dt? + Lz +72d0% — r?sin0dg?,  (13.A2)
P e
2
dsiHH % = - (1 +2— r—z) c2dt* + d—2 +r2d0?% — r?sin*6d¢?,  (14.A2)
T T's (1+ Te T >
2 i rS
ds§ P = - (1-2 D) de? + — T +12d0? — r?sin? 0 dg?,  (15.A2)
S %——z>
s
dsy P = - (14 24 D) de? + < +12d6? — r?sin? 0 g% (16.A2)
roTs <1+ Te 4 >
S
The core of the ur -«antiquark»
in the interval [rs, r7] (Fig. 8)
dsy = —(1-2 ) c2dt? + (L+ r2d0? —r2sin? 0 dgp?  (17.A2)
1 TT+—2>
Te
dsSHH2 = (1 +Z- T—) c2dt? + — 4 12d0% — 2sin? 0dg?,  (18.A2)
<1+ - T2>
Te
ds{ = - (1-2 r_2> c2dt? + — 4 12d0% — r2sin? 0 dg?,  (19.A2)
L3 _rz_r
(--2-5)
dsyt TP = - (14245 ) c2dt? + — 4 12d0% — r2sin? 0 dg?;  (20.A2)
(1+_+ )
6
The shelt of the u/-«antiquark»
in the interval [0, oo]
dsé_ A2 o 2062 + dr? 4+ 12d0? — r2sin? 0 d¢?. (21.A2)
where rs~102cm, rs~10"cm, r;~102cm
Let's introduce the notation for 16 types of spherical formations: (22.A2)
10* metrics of the form (12.A2) with signature (+ — ——) — yellow ey -«quark» («electrony);

10 metrics of the form (12.A2) with signature (— + + +) — yellow ey*-«antiquark» («positrony);

10 metrics of the form (12.A2) with signature (+ + + ) — red d/"-«antiquark»;

10 metrics of the form (12.A2) with signature (+ + —+) — green dy*-«antiquark»;

10 metrics of the form (12.A2) with signature (+ — + +) — blue dy"-«antiquark»;
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10 metrics of the form (12.A2) with signature (———+) — red dr -«quark»;
10 metrics of the form (12.A2) with signature (——+—-) — green dg -«quark»;
10 metrics of the form (12.A2) with signature (- +—-) — blue dp-«quark»;

10 metrics of the form (12.A2) with signature (+ — —+) —red u,"-«antiquark»;
10 metrics of the form (12.A2) with signature (+ — +—-) — green ug'-«antiquark»;
10 metrics of the form (12.A2) with signature (+ + ——) — blue up"-«antiquark»;

10 metrics of the form (12.A2) with signature (—+ +—) —red ur -«quark»;
10 metrics of the form (12.A2) with signature (— + —+) — green ug -«quark»;
10 metrics of the form (12.A2) with signature (——+ +) — blue uy -«quark»;

10 metrics of the form (12.A2) with signature (———-) — white iw -«quark»;
10 metrics of the form (12.A2) with signature (+ + + +) — white iw"-«antiquark».

*10 metrics (12.A2), because Shelt type (21.A2) refers to both the "core™ and the "outer shell” of the corresponding
Xi-«quark» or X;i*-«antiquark» (Figure 8). Thus, 5 metrics describe the "core”, and 5 metrics describe the "outer shell" of each
Xi-«quark» and X;*-«antiquark».

Of the spherical formations (22.A2), only a convex formation are stable — «electron» (ey -«quark»)
with the signature (+ — — —) and a concave formation is a “positron” (ey"-«antiquark») with signature
(—+ + +), because they consist of solutions of Einstein's field equations (8), which is the stability condi-
tion. All other spherical formations from the list (22.A2) are unstable, because do not satisfy the condi-
tions of stability (8). That is, when substituting the components of metric tensors from metrics (1.A2) —
(11.A2) with any other signature except (+ — —-) and (— + + +) into Eq.s (8), equality will not work.

At the same time, out of 16 xi"-«quark» and Xi -«antiquark» from the list (22.A2) it is possible to
compose averaged stable spherical formations with signatures (+ — ——) or (— + + +). This will be shown

in the following paragraphs.

2.A2 Models of «proton» and «antiproton» in the Algebra of signatures
On average, stable spherical formations with signatures (+ — —-) or (— + + +) can be composed of

two different-colored u-«quarks» (or u-«antiquarks») and one d-«quark» (or d-«antiquark») from the list
(22.A2):

df(+ + + -) d:f (+ + — +) dr(+ — + 4)

Us (- +-+) (28A2 u(--++) (24A2) u(-++-) (25A2
U (- =+ +) U (= + + -) U (= + — +)

pr(=+ + 4) P2 (— + + +)+ p3(— + + +)+

where pi~are three possible states of pi-«proton» (i = 1, 2, 3) with signature (— + + +)

de (- - - ) di (— - +-) d (-~ + - )
U" (+ = + -) Ut (+ + — ) U (+ = = +)
pit (== ) P (+ — = ) p3'(+ — = )

where p;* are three possible states of pi*-«antiproton» with signature (+ ——-).
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In a more compact form, the states a pi -«proton» and pi*-«antiproton» can be represented as

prf = usurd,  p2t=uc U dst, p3t=us Uc dit, (29.A2)
Pr =Us Ur de’, P2 =Uc U dit, ps = Uy U dit (30.A2)

This type of recording of the states of the «proton» and «antiproton» almost completely coincides
with the recording of the states of the proton and antiproton in modern quantum chromodynamics, on
which the Standard Model of elementary particles is based.

The difference, however, is that in the Standard Model, protons are made up of quarks and anti-
protons are made up of antiquarks, while in the Algebra of signatures pi-«proton» and pi*-«antiproton»
are made up of xi"-«quarks» and Xi -«antiquarks». Therefore, in the Algebra of signatures, there is no
problem associated with the baryon asymmetry of the Universe.

For example, let's imagine a multilayer metric-dynamic model of pi—-«proton» (23.A2)

ddf(+ + + )
Us (— + — +)
U (= — + +)

prEE )

in the expanded form:

P1 - «PROTON» (31.A2)

On average, a "concave" multilayer vacuum formation
with a common signature (— + + +)
consisting of:

dr-«quark»
"Convex-concave" multilayer spherical formation
with the signatures (+ + + —), consisting of:

The outer shell of the di*-«quark» (+ + + -) (32.A2)
in the interval [rs, re] (Fig.1.A2)
(+++ )2 _ 2 942 dr? 2902 2 g2 2
ds (1——+ ) dt* + ——— +7r°df° —r°sin“ 0 d¢~-,
(-5+3)
%

ds; ™% = (1+—_§)Czdt2 d—+r2d92—r sin® 6 d¢?,

e
(1 7“%)

ds{FH2 — (1—7—7) c?dt? + <—2+r2d6?2 —r2sin?0d¢?,
5 1-T6 T)
T TS
Ao = (1424 5) c2de? + — < 4 r2dg? — 2 sin? 0 dgp?,
<1+—+ )
s
The core of the dr*-«quark» (+ + + ) (33.A2)
in the interval [rs, r7] (Fig.1.A2)
ds (+++ )2 _ (1_ )Czdtz +L+r2d92 —r?sin?0d¢?,
(-3)
e
2
ds; " = (1 +7;_7_:_2) c2dt? + —2 4 12d9% — 12 sin? 6 d?,
6
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dsCH2 = ( _T_7_T_2) c2dt? + —2— 4+ r2d6? — r2 sin? 6 d¢p?,
T6 (1_7‘_7_7"_2)
T r6
—_ 2 2
dsgt % = (1424 5) c2de? + —T—< +12d6% — 12 sin? 0 d¢?,
6

_I_—
<1+T—7+r—2>
r r6

The shelt of the di*-«quark» (+ + +-)
in the interval [0, oo]

ds{TH % = 2dt? + dr? 4 r2d62 — 12 sin? 6 d¢?;

Ug -«antiquark»
"Convex-concave" multilayer spherical formation
with the signatures (— + — +), consisting of:

The outer shell of the ug-«antiquark» (— +— +)
in the interval [rs, re] (Fig.1.A2)

ds;" V% = _(1 _E+r2) chde? +< T —r2d6% + 1 sin? 0 d¢?,
5 1_r_6 T2>
T rs
o 2
dsCF 2 = (14T ) 2442 + dr —1%2d6?% + r?sin? 6 d¢?,
2 roor? (Hr_e ﬁ)
T 7‘!25
. 2
ds{F 2 = —(1 —rr_é_:_sz) c2de? + (1 d: rz) —r2d6? + r?sin® 0 d¢?,
T2
5
. 2
dsSH 2 = (142 4+ 5) c2de? + —E 12402 + r2 sin? 0 d¢?,
4 r r2 re 12
5 (1+76+—2>
5
The core of the ug -«antiquark» (— + — +)
in the interval [rs, r7] (Fig.1.A2)
2
ds>‘1(_+_+)2 =— (1 —Z4 :—2> cdt? + ir -~ r?d6? + r?sin® 0 d¢?,
g
T
2
s = = (1B Bt 4 s i 0 g
G
Te
o 2
ds§ +=+)2 _ _(1 _%_:_62) c2dt? + <1 Ci: rz>_r2d92 +72sin? 0 dg?,
Tz
6
o 2
dsi +-4)2 _ —(1+%+:—2)c2dt2 + r:r - —r2d02 + r2sin? 0 d¢?,
6 <1+77+—2>
Te

The shelt of the ug-«antiquark» (— + —+)
in the interval [0, oo]

ds$ % = —c2de? + dr? — r2d6? + 2 sin? 0 d¢?;

(34.A2)

(35.A2)

(36.A2)

(37.A2)
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dsl(——++)z
dsz(——++)z
ds3("++)2
dsi__++)2
dsl(——++)2
dSZ(——++)2
dsénH)Z
dsi__++)2

Up -«antiquark»
"Convex-concave" multilayer spherical formation
with the signatures (—— + +), consisting of:

The outer shell of the up -«antiquark» (——+ +) (38.A2)
in the interval [rs, re] (Fig.1.A2)
2 2
= —(1-245)ar? - —— +12d6? + r? sin” 0 d¢?,
roore (1_r_6+r_2>
T TS
2 2
= — (1 +2— r—z) c2dt? — — 1+ r2d6? + r2 sin? 6 d¢p?,
- <1 +r_6_r_2>
r rs
2 2
= —(1—r—6—r—2) c2de? — —2 —~+12d0% + r?sin® 0 d¢?,
SGE
T rs
2 2
= —(1+r—6+r—2) c2de? — — —~+12d0% + r?sin® 0 d¢?,
r Ts <1+T_6+T_>
r ré
The core of the uy -«antiquark» (—— + +) (39.A2)
in the interval [rs, r7] (Fig.1.A2)
2 2
= —(1-Z+5)2at? - ——< +12d0? + r? sin” 6 d¢?,
r 3 <1 T_7+r_>
r r%
2
= —(1+T—7—T—2> c2dt? — —4 —~ +12d6% + r?sin® 6 d¢?,
e (1 e r_2>
r re
2 2
= —(1—r—7—r—2) c2dt? - — —~ + r2d6% + r?sin® 0 d¢?,
T 7 <1_r_7_r_>
2 LT
= —(1+r—7+r—2) c2de? — — —~ +1%d6% + sin* 6 d¢p?,
r 76 <1 +T_7+T_>
r r%
The shelt of the ug-«antiquark» (—— + +) (40.A2)

in the interval [0, «]

dss("J’J’)2 = —c?dt? —dr? + r?d6? + r? sin?  d¢?,

where rs~1023cm, re~10cm, r;~102*cm.
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Outer shell
of the «proton»

Rakia of the
«proton»

Inner nucleoli of
one d-«quark» and |
two u-«antiquarksy»

Core of the
«proton»

Fig. 1.A2. Core of the «proton» consists of 3 practically superimposed cores: the core of one d-«quark» and
of two cores u-«antiquarks». The inner nucleoli of these 3 "quarks" are in constant chaotic movement and
interweaving with each other.

When averaging homogeneous terms in metrics (32.A2) — (40.A2), is obtained a set of metrics
(89) — (97) describing the metric-dynamic state of the «positron». However, it should be expected that
the radius of the core of the «protons», consisting of the cores of 1 «quark» and 2 «antiquarks», will be
greater than the radius of the core of the «positrony», because the inner nucleoli of the three «quarks» are
difficult to interact, pushing each other away from the common center r = 0 (see Figure 1.A2).

The problem of the confinement of three convex-concave spherical formations: dr"-«quark»,
Ug -«antiquark» and up -«antiquark» is solved by itself, since each x;"-«quark» or X -«antiquark» from
list (22.A2), except ey~ and ey*, are unstable deformed states of vacuum.

Separately dr*-«quark», ug-«antiquark» and up -«antiquark» cannot exist for a long time, because
the metrics describing them (32.A2) — (40.A2) are not solutions of Einstein's vacuum equation (8). Only
together, they form a stable on average "concave" vacuum formation «proton» (see Figure 1.A2), each
averaged layer of which satisfies the stability condition (8).

The centers of the «quarks» dr*, us~ and up~ should wander so chaotically about the common cen-
ter r = 0 and relative to each other (see Figure 1.A2) so that only on average their centers coincide with

the common center of the «proton» cores: <r>=r =0, <rg>=r =0, <rp>=r = 0. Therefore, we are
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forced to apply not only the metric-dynamic, but also the statistical description of intranuclear processes,
which partly considered in [16,17].

The set of metrics (32.A2) — (40.A2) when using the mathematical techniques given in [16,17], al-
lows to extract information about the set of processes and sub-processes occurring both inside the «pro-
tony» core and in its "outer shell™.

A serious difference between the Algebra of signatures (AS) and the Standard Model of Elemen-
tary Particles (SMEP) is that the AS not only largely coincides with the quantum chromodynamics of
SMEP, but also extends to spherical objects of any scale.

For example, if in the metrics (1.A2) — (40.A2) we substitute instead of radii:

rs~103cm, re~10¥cm, r7~102*cm,
respectively, the radii from the hierarchical sequence (76):

rs~10%cm, r;~10%cm, rs~103cm,
then we get stellar metric Chromodynamics.

Similarly, if from the same sequence (76) we substitute into metrics (32.A2) — (40.A2), respective-
ly, the radii

r,~10%%cm,  r3~10%cm, rs~108cm,

then we get galactic metric Chromodynamics, and so on.

3.A2 The «neutron» model in the Algebra of signatures
In modern nuclear physics, it is believed that the neutron consists of two d-quarks with a charge of
(~1/3)e and one u-quark with a charge of (2/3)e (where e is the electron charge)
n = ddu. (41.A2)
As a result of this combination, the neutron turns out to be an electrically neutral particle with a
zero total charge (—1/3)e + (—1/3)e + (2/3)e = 0.

In Algebra of signatures of a «particle» consisting of three «quarks» («antiquarks») with a zero
“electric” environment are not obtained. Since there is not a single additive combination of three of the
16 signatures (37), leading to a zero signature (0 0 0 0), which actually means that all vacuum currents
(flows) in the outer shell of such a «particle» are completely mutual compensated [17].

The desired result is achieved in the case of rankings consisting of four signatures. Therefore, an

"electrically" neutral «particle» («neutron») can have the following topological (nodal) configurations:

(42.A2)
I ey B GRS v (- - - ) i (- - - )
d" (+ — + +) dg" (+ + — +) d" (+ — + +) Ug (= +—+)
u (- + +-) df(+ + + ) U (— + — +) dp* (+ — + +)
dg" (+ + — +) up (= — + +) dr (+ + + ) d* (+ + + )
n®(@© 00 0). n( 00 0)+ n®(0 0 0 0)+ nd (000 0)+
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W (+ + + +) W (+ + + +) W (+ + + +) W™ (+ + + +)

dg (- + - ) dg (-~ +-) (- + - ) U (+ — + -)
urt (+ — — ) G BT GRS do (- + - )
dy (= — + ) Ug" (+ + — -) di (= — — 4) di (= — — +4)
ns(0 0 0 0)+ n®(0 00 0)+ n®(@0 0 0 0)+ n®(0 0 0 0)+
where (43.A2)

iw" — white iw"-«quark», i.e. 10 metrics of the form (1.A2) with signature (+ + + +);

iw —white iw"-«antiquarky, i.e. 10 metrics of the form (1.A2) with signature (— ——-),
(i from the word invisible). These «quarks» are called white because they are practically invisible inside
the core of the «neutrony, because in terms of topology, they are "point™ and "anti-point” [16,17]. Ap-
parently, therefore, their presence in the core of the neutron was not detected experimentally, and was
not taken into account by the Standard Model.

Thus, within the framework of the Algebra of signatures, eight possible states of the «neutrony» can

be represented as:

n]_o = i67dr+d3+uki, n20 = i67dK+d3+uF7, n30 = i67dK+dr+U37, n40 = i67dK+dr+U37, (44A2)

ns’ = ig"di ds U, ne=listdsdiut,  n®=listdrdiust,  ng®=istdidius’,

which differs from the neutron of the Standard Model (41.A2) by the presence of barely distinguishable
iw"-«quark» and iw -«antiquark».

Due to the complex topological (or signature) metamorphoses inside the core of the «neutrony,
any permutation of the 4-«quarks-antiquarks» (44.A2) can be rearranged so that inside a given vacuum

formation a combination will be obtained, consisting, for example, of a «proton» and an «electrony:

(45.A2)
(-9 (+ =+ +
+-+4) ++9) «proton»
«neutrony C++) 2 (+-+4)
(++ -4 (t == )%= «electron»
(0000)+ (000 0)+

Apparently, this restructuring (“"decoupling”) a topological node inside the core of a «neutron» and
leads to a decay reaction

n— pr+e+ 1, (46.A2)

where 1e is an electronic «neutrinoy.
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4.A2 The model of the «atom» of hydrogen in the Algebra of signatures

Compared to the neutron, the atom of hydrogen is a much more stable formation.

A hydrogen atom (more precisely deuterium) consists of one proton, one neutron and one electron.
Within the framework the Algebra of Signature, it also turns out that the deuterium «atomy consists of a

«protony, a «neutron» and an «electron». The ranking (topological) equivalent of the nodal configura-

tion of such a spherical formation is:

+ + +-) + + —4)
«proton» 1 (= + —4) - ++4)
N (- + +)
-~ - (+ + + )
«neutron» | (+ —_ + +) or (+ _ o+ _) or ...
N C ++ ) C + -9 (47.A2)
- () - -4
«electrony { - - ) (G
= H(0 0 0 O)« H(O 0 0 0).

Recall that each signature in these rankings corresponds to 10 metrics of the form (1.A2) with a
given signature.

The relationship between the metric extent signature and its topology is shown in §1.11 in [17].

It is possible to make many combinations of signatures similar to (47.A2), which reflects the pos-
sibilities of "colored" combinatorics of intranuclear metamorphoses. But the topological configuration
of this "knot™ always remains the same:

1H = 3u3die, (48.A2)
taking into account the topological properties of metrics with corresponding signatures (see §1.11 in
[17]), we find that this "knot" consists of 3 intertwined "tori", 4 "oval surfaces™ and one "point".

In a similar way, all known chemical elements of the Mendeleev periodic table of elements can be
"designed” ("woven"). In this case, the average sizes of the core of «atoms» ra must depend on the num-
ber of xi"-«quarks» and X; -«antiquarks» A that form these "topological nodes"

ra ~ Y% A%3re = 5 431073 cm. (49.A2)
The Algebra of signatures extends the approach proposed here to the "construction™ of multilayer
metric-dynamical models of all «atoms» from the periodic table of elements using Fermi’s «quarks» and
«antiquarks» (with characteristic sizes of core r4 ~ 108 cm), to "construction™ of metric-dynamical mod-
els of "stars» and «planets» with the help of Newton’s «quarks» and «antiquarks» (with characteristic
sizes of core rs ~ 108 cm), as well as for the construction of «galaxies» with the help of Galileo’s
«quarks» and «antiquarks» (with characteristic sizes of core rz ~ 108 cm), as well as on the construction
of «metagalaxies» with the help of Einstein’s «quarks» and «antiquarks» (with characteristic sizes of

core r3~ 10?2 cm), etc.
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5.A2 Models of «xmesons» and «baryons» in the Algebra of signatures
In quantum chromodynamics, mesons are composed of a quark and an antiquark, and are given

by the formula
- - 1 - - -
M=q"q" =495 = 5 (0% % + ¢ 4 +9595)9. (50.A2)
where g, is the color quark triplet (a = b,g,r); q is the color triplet of the antiquark.

Baryons consist of 3 quarks, and are given by the formula

1
B =ﬁqaqﬂqy€aﬂy, (51A2)

where gupy Is @ completely antisymmetric tensor.

Almost exactly the same way «mesons» and «baryons» are composed within the Algebra of Sig-
natures. Consider a specific example: three varieties of z~mesons in the theory of strong interactions

(quantum chromodynamics) have the following quark structure:

1
zt=ud", #z°=——luu"-d'd), z =u'd. 52.A2
A ) (52.A2)
In the Algebra of signatures, for example, three states of the meson 7" = u d * is represented as
At (++ +-) ds (+ +— +) df(+— + +)
U, (— + —+ U (= — + 4) Uc (=+ + -)
m*(02+00)+ (0 002+)+ (0 02+0)+

(53.A2)

where each signature corresponds to a set of 10 metrics of type (1.A2) with a given signature.

In turn, the quark construction

0 = \/%(u_qu —d*d) (54.A2)
may have the following signature (topological) analogues: (55.A2)
U™ (+——+) Us" (+—+-) U (++—-)
Uy (- =4 U (= + )+ U (++ )
d" (+++-) dst (++—+) d-r (+—++)
ds (=—+-)+ d (=+——)+ d (=——+)+
m° (0000) ° (0000) 7°(0000)

Similarly, within the framework of the Algebra of signatures, all known mesons and baryons of

the Standard Model can be "constructed”.

The construction of the Algebra of signatures (AS) differs from the constructions of the Standard
Model of elementary particles, only by the presence of additional iw"-«quark» and iw -«antiquark», as
well as by the fact that most of the studied AS of multilayer spherical formations consist of intertwining

Xi-«quarks» and X; -«antiquarks», so there is no problem of baryon asymmetry in AS.
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6.A2 Models of «bosons» in the Algebra of signatures
«Bosonsy are various types of wave (more precisely, helical harmonic) perturbations in vacuum
(see §§1.1 — 1.9 in [17]). In this section, we present the main mathematical models of the Algebra of

signatures for these wave disturbances.

a) ""Photon™ and "antiphoton”
Spiral harmonic perturbation [17]
cos{(22)(ct—x-y-2)} + i sin{(271 2)(ct-x-y-2)} = exp {i QA 2)(ct-x-y-2)}=exp{i(wt—k-r)}. (56.A2)
we will conventionally call it a «photony with signature {+ — ——}.
Then a spiral harmonic perturbation propagating in the opposite direction, (57.A2)
cos{(2z /) (—ct+x+y+2)}+ i sin{ (274 1) (—ct+x+y+2)} = exp{i (274 1) (—ct+x+y+2)}=exp {i(wt — Kk-1)}.
we will conventionally call it an «antiphotony» with the stignature {— + + +}.
The notion of the stignature of an affine space was introduced in §1.8 in [17].
b) W*-«bosons»
The three color states of the W*-«boson» are given by the following expressions and their corre-

sponding rankings [17] (58.A2)
exp{i27/A(—ct—X-y+2)}x ---%
xexp {j27/A( ct—x+y—2z)}x {r -
xexp{k2z/A( ct+Xx-y—-12)} gif}
exp {i27/A (—ct—x+y—2)}x -+
xexp {j27rlIA( ct+XxX—y—27)}x {r+ -
xexp {k2z/A( ct—x—-y +2)} %E%
exp {i27/A (~ct+x—y—2)}x -+
xexp {j27mIA( ct—x—y+2z)}x {{+ o +}]
xexp {k2z/A( ct—x+y—12)} {::i:}
The three color states of the W™-«boson»: (59.A2)
exp {i2z/A( ct+x+y—2)}x E+++i
x exp {j2z/A (—ct+x—y +2z)}x [7 T +}
xexp {k2z/A(—ct—x+y +2)} {:;:-:-}J,
exp {i27/A( ct+x—y+27)}x -+
x exp {j 2712 (- ct— X +y + 2)}x {: -t +}}
xexp {K2mIA (—ct+x+y—2)} {: I I;}
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exp {127/ ( ct—x+y+2)}x
xexp {J2mlA(—ct+x+y—2)}x
xexp {kK2z/A(—ct+x-y+2)}

{+ - + +}
{++}
{~+ - +}

{7+++}+’

where i, J, k are imaginary units, form the anticommutative algebra

c) Z%-«bosons»

i2=j2=k2=ijk=-1 n

ij +ji=0.

(60.A2)

The six color states of the Z%-«boson» are given by the following expressions and the corresponding

rankings [17]

exp{ 27/ (—ct—x—-y—2)}x
xexp{i2z/A( ct—x+y+2)}x
xexp{j2z/Ai(—ct+x+y—2)}x
xexp{k2z/A( ct+x-y+2)}

exp { 2z/A(—ct—x—-y—2)}x
xexp {127/ ( ct+Xx—y+2)}x
xexp {j2zIA( ct+x+y—2)}x
xexp {k2z/A (—ct—x+y+2)}

exp { 27/ (—ct—xX—-y—2)}x
xexp {i27/1( ct—x+y+2)}x
xexp {j2zlA(—ct+x—y +2)}x
xexp {k2z/A( ct+x+y-2)}

exp { 2z/A( ct+x+y+2)}x
xexp {i27/1(—ct+Xx—y—2)}x
xexp {j27IA( ct—x—-y +2)}x
xexp {k2z/A (—ct—x+y—-12)}

exp { 27/l ( ct+x+y+2)}x
xexp {i27/A(—ct—x+y—12)}x
xexp {j2zIl(—ct—x—y +2)}x
xexp {k2z/A( ct+x-y-2)}

exp { 27/A( ct+x+y+27)}x
xexp {i27/A(—ct+X—-y—12)}x
xexp {j2zIA( ct—x+y-—2)}x
xexp {k2z/A (—ct—x-y+2)}

-
{+ - + +}
{++3
{+ + - +}
{0 0 0 0}+

{---
{+ + - +}
{+ ++ -}
{~-—+ +}
{000 O}

-
{+ - + +}
{-+-+}
{+++ -}
{0 0 0 0}

{+ + + +}
{-+-
{r—— 4}

_J.__+ _}_
{000 O}

{+ + + +}
-+
-+
{++ - -}
{00 0 0}+

{+ + + +}
{-+-
{r-+ 3
{~-— - +}
{000 O}

(61.A2)
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d) «Graviton» (or «landscapetony)

In the Algebra of signatures, there is another «bosony», which is called «graviton» (or «landscape-

tony) [17] (62.A2)

exp{G27/A( ct+x+y+2)} {+ + + +}
xexp{G2x/A( ct—x—-y +2)}x {- -+
x exp {&2xlA (~ct —x +y —2)}x {+ - - +}
xexp {G27/A( ct +X—y—27)}x -+
x exp{le 27/ (—ct+X—y—2)}x + + - -}
xexp{G2z/A( ct—x+y—2)}x -+ -
x exp {{s 27 /A (- ct+ x +y +2)}x t ; :;}
xexp {¢1 27/ (—ct—Xx—-y—2)}x E: o _}}
x exp{{27/A( ct+Xx+y—27)}x o+ + -}
x exp{{2x /A (—ct+x+y—12)}x - ++-}
xexp{la27/A( ct+x—y+2z)}x {+ + - +}
xexp ((s 27/A (—ct—x+y +2)}x { - + +}
xexp{le27/1( ct—x+y+2)}x {+ - + +}
x exp {G27IA (—ct+X—y + 2)}x {~ + - +}
xexp {G27xIA( ct—x-y-2)} {+ - -}

{0 0 0 0}«

where the objects {m satisfy the anticommutative relations of the Clifford algebra
(mék+ ¢k¢m=0 or m=zk,{m¢m=1, or {mlk + Cklm = 2dkm, (63.A2)

where dkm is the Kronecker symbol (dkm= 0 for m = k and okm= 1 for m = k ). One of the possibilities for

determining the objects {m and the Kronecker symbol dim is presented below:
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7.A2 Conclusions on Annex 2
Metric-dynamic models of all kinds of «neutrinos», «muons» and «antimuons», T-«leptonsy»,
ct,s",b" t"-«quarks» and ¢ ,s",b",t -«antiquarks», as well as a geometrized description of the main force

interactions: electrostatic, electromagnetic, weak and

nuclear are given in chapters 3 — 10 [17]. leptons quarks
N . e T .G
Thus, taking into account the superposition of Ve, Vay Vr Zf ;

stably curved metric spaces with all 16 possible signa-
tures (37)
++++) (+++-) (—++-) (++-4)
(=) (~++H) (—+4) (+—+)
(+——4) (F+=-) (F—=-) -+
(c=+) (=) (+-9) (=)
allow metric-statistical description of almost all ele- Higgs boson

ments of the Standard Model of elementary particles, Fig. 3.A2. Elements of the Standard Model of
except for the Higgs boson. elementary particles
In the massless Algebra of signatures (or stochastic metaphysics) proposed here, there is no con-
cept of "mass”, so there is no need to introduce the concept of a field that provides a mechanism for
spontaneous breaking of electroweak symmetry, and, accordingly, about the quanta of this field - Higgs
bosons. However, it is possible that in a fully geometrized theory, metric-dynamic models of vacuum
formations with characteristics similar to those of these bosons will arise.
Note that if in the aggregate of metrics of the form (78), (88), (12.A2) and (31.A2) instead of:
s ~ 1072 cm is the characteristic radius of the «biological cell»;
re ~107%3 cm is the characteristic radius of the «electrony core;
r7 ~ 1072* cm is the characteristic radius of the «proto-quark» core,
substitute accordingly, for example,
rs ~ 108 cm is the radius commensurate with the radius of the «galaxy» core;
rs ~ 10® cm is the radius commensurate with the radius of the core of a «star» («planet»);
rs ~ 1073 cm is the radius commensurate with the size of a «biological celly;
then we get a practically similar multilayer metric-dynamic description of spherical formations on a stel-
lar-planetary scale.
Whereas, if we substitute
r2 ~ 10%° cm is the characteristic radius of the core of the «metagalaxy»;
rs ~ 108 cm is the characteristic radius of the core of the «galaxy»;
rs ~ 108 cm — characteristic radius, the core of a "star" or «planet»,

then we get a description of spherical formations of a galactic scale, etc.
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Thus, in the opinion of the author, has been obtained a universal metric-dynamic model of a
closed and, at the same time, Ricci-flat universe, inhabited by countless spherical formations of various
scales,

The probabilistic formalism of the Standard Model also remains valid, since the cores and nucleoli
of stable vacuum formations constantly move chaotically under the influence of neighboring stable
spherical formations and many other vacuum fluctuations. The study of the chaotic motion of the core of
a vacuum formation led to the derivation of the Schrodinger equation (see Chapters 3 and 4 in [17]).

The elements of the Algebra of signatures proposed in this paper are not an alternative theory in
relation to general relativity and quantum field theory, but rather their continuation on the path of com-

plete geometrization of physical views.

References

[1] Einstein, A. (1916) The Foundation of the General Theory of Relativity // Annalen der
Physik. 354 (7): 769. Bibcode:1916ANP...354..769E. doi:10.1002/andp.19163540702..

[2] Einstein, A. (1917) Kosmologische Betrachtungen zur allgemeinen Relativitdtstheorie // Sitzungs-
berichte der Koniglich PreuBischen Akademie der Wissenschaften. Berlin, DE. part 1: pp.142-152.

https://web.archive.org/webh/20200329142916/http://echo.mpiwg-
berlin.mpg.de/ECHOdocuView?url=/permanent/echo/einstein/sitzungsberichte/S250UZ0K/index.meta

[3] Kottler, F. (1918) Uber die physikalischen Grundlagen der Einsteinschen Gravitationstheorie// An-
nalen der Physik, Vol. 56, pp. 401-462. doi:10.1002/andp.19183611402.

[4] Glass, E.N., Krisch, J.P. (2004) Kottler-Lambda-Kerr Spacetime, arXiv:gr-qc/0405143v1 ,
https://doi.org/10.48550/arXiv.gr-qc/0405143.

[5] Desai, S. (2022), Galaxy cluster hydrostatic bias in Kottler spacetime// Physics of the Dark Universe,
Vol. 35, 100928, arXiv:2111.14105

[6] Bambi, C. (2007) Dark Energy and the mass of galaxy clusters. Phys. Rev. D 75, 083003
arXiv:astro-ph/0703645.

[7] Nariai, H. (1951). "On a new cosmological solution of Einstein's field equations of gravitation". Sci.
Rep. Tohoku Univ. 35: 62.

[8] Solanki, R. (2021) Kottler Spacetime in Isotropic Static Coordinates // Classical and Quantum Gravi-
ty, Vol. 39, Ne 1, arXiv:2103.10002 , doi:10.1088/1361-6382/ac3aa0.

[9] Gibbons, G.W., Warnickand, C.M., Werner, M.C. (2008) “Light-bending in Schwarzschild-de-
Sitter: Projective Geometry of the Optical Metric// Class. Quant. Grav. 25, 245009.

[10] Cohn, J.D. (1998) Living with Lambda//Astrophysics and Space Science, Vol. 259, p. 213-234,
https://doi.org/10.1023/A%3A1001796011627 , arXiv:astro-ph/9807128v2

48


https://en.wikipedia.org/wiki/Annalen_der_Physik
https://en.wikipedia.org/wiki/Annalen_der_Physik
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1916AnP...354..769E
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1002%2Fandp.19163540702
https://web.archive.org/web/20200329142916/http:/echo.mpiwg-berlin.mpg.de/ECHOdocuView?url=/permanent/echo/einstein/sitzungsberichte/S250UZ0K/index.meta
https://web.archive.org/web/20200329142916/http:/echo.mpiwg-berlin.mpg.de/ECHOdocuView?url=/permanent/echo/einstein/sitzungsberichte/S250UZ0K/index.meta
https://arxiv.org/abs/gr-qc/0405143v1
https://doi.org/10.48550/arXiv.gr-qc/0405143
https://arxiv.org/search/astro-ph?searchtype=author&query=Desai%2C+S
https://www.sciencedirect.com/journal/physics-of-the-dark-universe/vol/35/suppl/C
https://www.sciencedirect.com/journal/physics-of-the-dark-universe/vol/35/suppl/C
https://arxiv.org/abs/2111.14105
https://arxiv.org/abs/astro-ph/0703645
https://arxiv.org/search/gr-qc?searchtype=author&query=Solanki%2C+R
https://iopscience.iop.org/journal/0264-9381
https://iopscience.iop.org/journal/0264-9381
https://iopscience.iop.org/volume/0264-9381/39
https://iopscience.iop.org/issue/0264-9381/39/1
https://arxiv.org/abs/2103.10002
https://doi.org/10.1023/A%3A1001796011627
https://doi.org/10.1023/A%3A1001796011627
https://arxiv.org/abs/astro-ph/9807128v2

[11] Rindler, W., Ishak, M. (2007) The Contribution of the Cosmological Constant to the Relativistic
Bending of Light Revisited// Phys. Rev. D 76, 043006, arXiv:0709.2948 .

[12] Sereno, M. (2007) On the influence of the cosmological constant on gravitational lensing in small
systems// Phys. Rev. D 77, 043004, arXiv:0711.1802,
https://doi.org/10.1103/PhysRevD.77.043004,

[13] Ishak, M., Rindler, W., Dossett, J., (2010) More on Lensing by a Cosmological Constant //
Mon.Not. R. As- tron. Soc. 403, 2152, 0810.4956. arXiv:0810.4956 ,
https://doi.org/10.1111/j.1365-2966.2010.16261.x

[14] Aghanim N. et al. (Planck Collaboration) (2020). Planck 2018 results. VVI. Cosmological parame-
ters (anra.) // Astronomy and Astrophysics. 2020. Vol. 641. P. A6. arXiv:1807.06209
DOl:https://doi.org/10.1051/0004-6361/201833910

[15] Bachelot, A. (2008) The Dirac system on the Anti-de Sitter Universe//Communications in Mathe-
matical Physics vol. 283, pp.127-167, arXiv:0706.1315,
https://doi.org/10.1007/s00220-008-0564-8

[16] Batanov-Gaukhman, M. (2021) The Geometrized Vacuum Physics Based Onthe Algebra of Signa-
ture. Preprints, 2021060658, doi: 10.20944/preprints202106.0658.v1
https://www.preprints.org/manuscript/202106.0658/v1.

[17] Batanov-Gaukhman, M. (2019) Fully geometrized physics from the standpoint of the Algebra of
signature// Lambert, ISBN 978-613-9-45278-1, 2019, C. 415.
Available in English: http://metraphysics.ru/

[19] Einstein A.(1966)// Collection of scientific papers. — M.: Nauka,. v.2, p.789.

[18] Gaukhman, M.Kh. (2007) Algebra of signatures "NAMES" (orange Alsigna)// ed. Rabbi Gavriel
Davidov. - M.: LKI, ISBN-5203-027780-x, available on the Internet URL.: http://alsigna.ru/, section
"Orange Alsigna "NAMES™" [in Russian].

[20] Landau L.D., Lifshitz E.M. (1971) The Classical Theory of Fields / Course of theoretical physics,
V. 2 Translated from the Russian by Hamermesh M. Uni-versity of Minnesota — Pergamon Press
Ltd. Oxford, New York, Toronto, Sydney, Braunschwei, p. 387.

[21] Sedov L.I. (1994) Continuum mechanics. T.1. — M.: Nauka, [in Russian].

[22] Novikov S.P., Taimanov I.A. (2014) Modern geometric structures and fields. - M.: MTSNMO,
2014. - P. 584 [in Russian].

49


https://arxiv.org/search/astro-ph?searchtype=author&query=Rindler%2C+W
https://arxiv.org/search/astro-ph?searchtype=author&query=Ishak%2C+M
https://arxiv.org/abs/0709.2948
https://arxiv.org/search/astro-ph?searchtype=author&query=Sereno%2C+M
https://arxiv.org/abs/0711.1802
https://doi.org/10.1103/PhysRevD.77.043004
arXiv:0810.4956
https://doi.org/10.1111/j.1365-2966.2010.16261.x
https://arxiv.org/abs/1807.06209
https://doi.org/10.1051/0004-6361/201833910
https://arxiv.org/search/math-ph?searchtype=author&query=Bachelot%2C+A
https://arxiv.org/abs/0706.1315
https://doi.org/10.1007/s00220-008-0564-8
https://www.preprints.org/manuscript/202106.0658/v1
http://metraphysics.ru/

