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ABSTRACT

This article is the twelfth part of the scientific project under the general title "Geometrized Vacuum Physics Based on the
Algebra of Signature " [1,2,3,4,5,6,7,8,9,10,11]. In this article, metric-dynamic models of naked "galaxies" of various classes
are proposed based on the hierarchical cosmological model, the fundamentals of which are outlined in the previous articles of
this project. Naked "galaxies™ are considered as various sets of galactic G¢-"quarks™ and Gk-"antiquarks", and represent giant
resting (or rotating and moving) gravitational funnels, in which there are no small-scale "corpuscles™ (i.e. any "stars", "plan-
ets”, "molecules”, "atoms" and "elementary particles"). Within the framework of this theory, when all types of small "corpus-
cles” enter the outer shells of naked "galaxies™ (i.e., into gravitational funnels of various types), models of galaxies with the
observed properties are formed. It is proposed to consider naked "galaxies™ as giant "particles” of dark matter, and we also
propose to supplement the Standard Model of elementary "particles" consisting of Ex-"quarks" and Ex-"antiquarks" (see Table
1 in [6]), with planetary Py-"quarks" and Py-"antiquarks" (see Table 1 in [6]), as well as galactic Gy-"quarks" and G-"anti-
quarks" (see Table 1 in this article).

Keywords: galaxy, dark matter, vacuum physics, algebra of signature, geometrization of physics

BACKGROUND AND INTRODUCTION

This article continues the refinement and development of the hierarchical cosmological model (HCM) proposed in the article
[6], assuming that the reader is thoroughly familiar with all the previous works from the series of articles under the general
title “Geometrized Vacuum Physics Based on the Algebra of Signatures” (GVPh&AS) [1,2,3,4,5,6,7,8,9,10,11].

Recall that the HCM is based on the hierarchical solution of the third (extended) Einstein vacuum equation (11) in [6] with
an infinite number of +A,-terms

Rix + Y2 gix Q=1 Am + 2n=1(— Ay)) = 0. 1)

More precisely, the article [6] proposed a set of exact metric solutions (23) — (42) in [6] of the truncated third Einstein vacuum

equation (20) in [6] with a limited, closed hierarchical chain of ten +A,-terms

{Rik + ik Xm=1Am = 0, @)
R = Gix Zin=1Am = 0.

These solutions made it possible to propose a metric-dynamic model of one of an infinite number of hierarchical chains,
within which ten stable spherical Amn-vacuum formations of different scales are nested inside each other like nesting dolls, as
shown in Figure 1 (see Appendix 1).
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Fig. 1. (Repeat of Figure 1 in [6]) Sequence of nested
spherical Amn-vacuum formations of different scales

Figure 1 shows a hierarchical 10-level sequence of nested stable spherical Amn-vacuum formations with characteristic radii
(44a) in [6]:

ri~10% cm is radius commensurate with the radius of the "mega-Universe" core; ?3)
r,~10% c¢m is radius commensurate with the radius of an "observable Universe" core;

rs~ 107 cm is radius commensurate with the radius of a naked "galactic" core;

rs~ 107 cm is radius commensurate with the radius of the core of a naked "planet” or "star";

rs~ 103 cm is radius commensurate with the radius of a naked "biological cell”;

re~ 103 cm is radius commensurate with the radius of an "elementary particle" core;

r-~102*cm is radius commensurate with the radius of a "proto-quark" core;

rg~ 103 cm is radius commensurate with the radius of a "plankton" core;

ro ~ 10 cm is radius commensurate with the radius of a "proto-plankton™ core;

rio~10"%cm is radius commensurate with the size of the "instanton" core.

In the framework of the Hierarchical cosmological model based on the Algebra of Signatures (HCM&AS), each of these 10

levels is filled with an infinite number of spherical Amn-vacuum formations (i.e., “corpuscles”) of the corresponding scale,
which can be considered separately (see Figure 10 in [6]).

In this case, within the framework of the HCM&AC, spherical Am-vacuum formations of different scales from the hierarchical
sequence (3) are similar to each other. That is, when studying stable spherical Amn-vacuum formations of one of these levels,
we partially obtain information about all other spherical A -vacuum formations of all other scales from this hierarchy. At the

same time, each 4D-landscape (i.e., Amn-vacuum) of the 10-level hierarchical cosmological model (HCM&AC) is unique in
its own way and requires a separate detailed study.



For example, in the articles [7,8,9] stable spherical A12-1s-vacuum formations of picoscopic scale (i.e., “corpuscles” with
characteristic core radii of the order of rg~ 1072— 107'° cm) were considered: “electrons”, “positrons”, “protons”, “neutrons”,
“mesons”, “atoms”, etc. In this case, a practically complete (surprising) coincidence with the Standard Model of elementary

particles was obtained.

In turn, the articles [10,11] presented metric-dynamic models of stable spherical As7-vacuum formations of stellar-planetary
scale (i.e., “corpuscles” with characteristic radii of cores of the order of rs~ 10%— 107 cm). These models were called naked
“planets” and naked “stars”.

In this article, stable spherical Amn-vacuum formations of another level of HCM&AS on a galactic scale are investigated, i.e.
10%— 10% cm are proposed.

metric-dynamic models of giant “corpuscles” with characteristic core radii of the order of r3~

We will call these giant "corpuscles” naked "galaxies".
By analogy with the concept of naked "planets” and
"stars" (see §1 in [10]), a naked "galaxy" is a stable
spherical curvature of the A6 20vacuum, in the vicinity
of the core of which any other smaller stable spherical
Amp-vacuum formations are conditionally absent:
"stars”, "planets”, "molecules”, "atoms", elementary
"particles”, etc. In other words, a naked "galaxy" is a
huge A1620vacuum gravitational funnel surrounding the
naked galactic core (see Figure 2), conditionally
cleared of all "corpuscles” of a smaller scale.

In the future, we will consider how all the other smaller
stable spherical Amn-vacuum formations (i.e. “corpus-
cles” of stellar-planetary and micro- and picoscopic
scales) are collected into this giant funnel.

Fig. 2. Illustration of a naked “galaxy”, i.e. a giant spherical Ais,20-vac-
uum funnel surrounding a core with a characteristic radius
r3~107—10%cm

By analogy with how it was done in §4.1 in [6] for the
“electron” and “positron”, in order to obtain a metric-
dynamic model of the smallest non-rotating naked “gal-
axy”, we select from the set of metrics (23) — (27) in [6] taking into account (35) — (38) in [6] only those terms that contain
radii rs ~ 10*”—10' cm from hierarchy (3) (or (44a) in [6]). As a result, we obtain the following multi-layer metric-dynamic
model of a stable “convex” spherical Ai20-vacuum formation of a galactic scale, which is part of a chain consisting of 10
stable spherical Amn-vacuum formations nested inside each other (Figure 1) (see also metrics (A8) — (A16) in Appendix 1):

The smallest non-rotating

naked "GALAXY1o", 4)
or galactic Gy-"electron"
Stable "convex" multilayer spherical A16.20-vacuum formation
with signature (+ — —-), consisting of:
The outer shell
in the interval [r3 r2] (see Figures 2 and 3), with signature (+ ——-)
2
| s = (1-2 4 D) c2dt? - —1r2(d6? + sin? 0 d¢p?), (5)
PRy
H ds{t~ % = (1+%—:—;) c2dt? —( = r)—Tz(dHZ +sin® 6 dp?), Q)
v as{ = = (1o f_z) 2di? — — 12(d6? + sin? 0 dp?) )
3 r 12 (1 T3 Ti) !
rz
H’ ds{T7% = (1424 0) c2de? - 2~ r2(d02 + sin? 6 dp?); ®)
T (1+T73 o)



The core

in the interval [r4, r3] (see Figures 2 and 3), with signature (+ ——-)
2 2
” ds7 = (1 _g+r_2) 2dt? — —Z —r2(d6? + sin? 6 d¢p?), ©)
ron (1—74+—2)
3
v ds$ = (1 +g_r_z) 2dt? — T 12(402 + sin? 6 d¢?), (10)
r T3 (1+TT4—r—Z)
3
H ds{t% = (1 _E_r_z) c2dt? _%—rz(de2 + sin? 8 d¢?), (11)
T e
3
| ds7 = (1 +T_4+ﬁ) 2dt? — 120462 + sin? 6 d¢p?); (12)
T (1+T74+:—2)
The substrate
in the interval [0, oo], with signature (+ — ——)
i ds$77% = c2dt? — dr? — r2(d6? + sin? 0 dp?). (13)
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Fig. 3. lllustration of a stable spherical A1s,20-vacuum formation

(in particular, the smallest naked "galaxy"). This is a galactic-scale "corpuscle”
extracted from the chain of 10 nested "corpuscles" shown in Figure 1

Figure 3 shows four clearly defined regions of the metric-dynamic model of the smallest naked “galaxy”: the core of the
naked “galaxy” is the central closed spherical region of A1620-vacuum; the outer shell of the naked “galaxy” is the region of
Ais,20-Vacuum surrounding its core; the ragiya of the naked “galaxy” is a spherical abyss-crack separating the core of the
naked “galaxy” from its outer shell; the inner nucleolus is a small closed spherical region of A7,9-vacuum inside the core of
the naked “galaxy”; the substrate of the naked “galaxy” is the original undeformed region of vacuum in which the naked
“galaxy” is located. This is a kind of memory of what this region of A1620-vacuum was like before it was deformed and took
on the stable form of a naked “galaxy”

Similarly, in metrics (28) — (32) in [6], taking into account (39) — (42) in [6], we will also leave only those terms that contain
the radii rs. As a result, we will obtain the following multilayer metric-dynamic model of a stable “concave" spherical Ai6,20-
vacuum formation, which we will call the smallest naked "antigalaxy" (see also metrics (A57) — (A65) in Appendix 1):



The smallest non-rotating
naked "ANTIGALAXY 10", 4)
or galactic Gy-"positron"

Stable "concave" multilayer spherical A1620-vacuum formation
with signature (— + + +), consisting of:

The outer shell
in the interval [rs, r,] (negative of the Figures 2 and 3), with signature (— + + +)

2 2
| ds{ = - (14 2-H) e + ﬁ +72(d6? + sin’ 0 dp?), (15)
2 —(1-B+
7’2
2 2
H ds{ P2 = (1 __+:_2) c2dt? +d;r2+r2(d6?2 + sin? 8 d¢?), (16)
2 <1 +———2)
2
2 2
v dsyT? = - (14 24 D) 2dt? + —— <+ 72(d6? + sin? 6 dg?), 17
R g
2
2 2
o dsCH2 = (1 s _ T_z) c2dt? + — 4 r2(d6? + sin? 6 dp?): (18)
T3 - <1 +T73+—2>
2
The core
in the interval [ry, r3) (ne%ative of the Figures 22and 3), with signature (— + + +)
| dsCHP? = (1 gy T_z) 2dt? + — <+ r2(d6? + sin? 0 d¢?), (19)
T3 <1 —%+T—2)
3
2 2
H ds{H2 = —(1 +T—“—T—2) c2dt? + —E 4 12(d6? + sin? 0 dp?), (20)
T3 <1+74—T—2>
3
2
Vv ds{H2 = _(1 _z_r_z)czdtz o -y +1%(d6” + sin 6 dp?), (21)
AN
2 dr? B
o dsCHP? = (1 + 24+ 5) c2dt? + ——— +1%(d6? + sin® 6 d$?); (22)
o3 (1 +r74+r—2>
3
The substrate
in the interval [0, o], with signature (- + + +)
i dsSH% = —c2de? + dr? + r2(dO? + sin? 0 dg?). (23)

The sets of metrics (4) and (14) differ only in signature. That is, the smallest naked "galaxy" and the smallest naked "antigal-
axy" are completely identical, but antipodal (mutually opposite) copies of each other. If the naked "galaxy" (4) is convention-
ally called a "convex" stable spherical A1620-vacuum formation (see Figure 3), then the naked "antigalaxy" (14) is exactly the
same conventionally "concave" stable spherical A1620-vacuum formation. Such a mutually opposite pair of Ai620-vacuum for-
mations completely corresponds to the vacuum balance condition formulated in [1,2].

The analysis of the sets of metrics-solutions of the Kottler - de Sitter - Schwarzschild (4) and (15) of the second vacuum
equation of Einstein (46) in [5], using the mathematical apparatus of the Algebra Signature [1,2,3,4,5], completely coincides
with the analysis of the sets of metrics (1) and (11) in [7], defining the metric-dynamic models of the smallest picoscopic

"corpuscles”: "electron" and "positron”. If we substitute r; ~ 1017 cm instead of rs~ 10-*3cm in all expressions in the articles
[6,7,8,9], we will obtain a description of the metric-dynamic models of the smallest naked "galaxy" and the smallest naked
"antigalaxy". Therefore, in this article we will not dwell on the already studied aspects of these models, referring to the
similarity of all stable spherical Amn-vacuum formations regardless of their scale.



This paper mainly considers additional questions that are characteristic of stable spherical Ai620-vacuum objects, the sizes of
the cores of which are in the range of r3~ 10— 10%cm, but to one degree or another these questions are also relevant for all
other smaller "corpuscles”: stellar-planetary (i.e. macro-), milli-, micro- and picoscopic scales, due to the principle of similar-
ity: - "As below, so above".

All terms and definitions used in this paper are given in the previous articles of this project [1,2,3,4,5,6,7,8,9,10,11], aimed at
the complete geometrization of our ideas about the surrounding reality and, in particular, at the development of vacuum
physics.

It should be noted that this article is more programmatic in nature, aimed at the further development of GVPh&AS. Each
hypothesis put forward in this work requires additional detailed consideration and comparison with observed data.

MATERIALS AND METHOD

1 Classification of galaxies

Let’s note the well-known information about galaxies that will be needed for further presentation. According to modern esti-
mates made on the basis of data collected using radio astronomical telescopes such as Hubble, RATAN-600 and New Hori-
zons, there are about a trillion galaxies of various types and sizes in the observable Universe.

There are various branched schemes for classifying galaxies. But in this article we will adhere to the simplified morphological

classification of Hubble, which distinguishes the following types of galaxies (see Figure 4) [12,13,14]: elliptical (classes
EO - E7), lenticular (class S0), spiral (classes Sa, Sh, Sc), barred spiral (classes SBa, SBb, SBc) and irregular.

Fig. 4. Hubble's morphological classification of galaxies (or "Hubble's tuning fork™).
In this classification, Edwin Powell Hubble in 1926 took into account: the twist angle and the raggedness
of the spiral arms, the prominence of the bulge relative to the disk and the presence of a bar

2 Naked colored valence galactic Gk-""quarks' and Gk-""antiquarks"

Within the framework of the Hierarchical cosmological model based on the GVPh&AS (see [6]), the galactic level of organ-
ization of the Universe is not fundamentally different from the level of elementary "particles” (see [6,7,8,9]) and the "stellar-
planetary" level (see [10,11]). This means that, similarly to Table 1 in §4.2 in [6] and Table 1 in §4 in [10], all naked "galaxies"
and "antigalaxies" consist of a different set (i.e., an additive superposition) of colored*, valence** galactic Gy-"quarksio" and
Gi-"quarksig"***.

*, The concepts of the color of "quarks" and "antiquarks" correspond to the colors of quantum chromodynamics, see §4.3 in [7].

** The concept of the valence of "quarks" and "antiquarks" is introduced in §1 in [7].

*** Below, for brevity, we omit the index 10 in the designation of Gk-"quarksio". Recall that this index means that these galactic "quarks"
are part of a hierarchical chain of 10 nested corpuscular Amn-vacuum formations (see Figure 1 and Appendix 1). Of course, it is important
which hierarchical chain of "corpuscles" a naked "galaxy" is part of, since this affects many of its secondary properties and characteristics
(§4.11 in [6] and §6 in [7]). But in this article, we study the most crude (primary) morphological characteristics of naked "galaxies"
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inherent in all local stable and unstable objects of galactic scale. Therefore, at this stage of the study, the place in the hierarchical chain
occupied by naked Gk-"quarks" and Gk-"antiquarks" and naked "galaxies" consisting of them is of no tangible importance.

Table 1 — Resting colored valence naked galactic G¢-“quarks” and Gy-“antiquarks”

) Gk-"quarks" Gk-"antiquarks"
Signature Eype, 10 metrics Designation 10 metrics Designation SOIOr .
Iff'fl;?d (ir Oftthhe_typet (4) Gk-"quark" of_me pret(l“) Pk-"antiquark" Gic qoL:arks
WiIth signature: Wwith signature:
naked, valent naked, valent Gi-"antiquarks"
1-3 (+---) Ge,*-"quark" (-+++) Gey-"antiquark" yellow
(or Gk-"electron") (or Gk *-"positron™)
(+++-) Gd,*-"quark" (---4) Gd,~-"antiquark" red
1-3
(++-4) Gdg*-"quark" (--+-) Gdg—-"antiquark™ green
(+-++) Gdp*-"quark" -+--) Gdp-"antiquark™” blue
(+——+) Gu, -"quarks" (-++-) Gu,-"antiquark” red
2-2
(+—+-) Gug*-"quark" -+-4) Gug-"antiquark™ green
(++--) Gup*-"quark" (——++) Gup™-"antiquark" blue
4 (+++4) Giw*-"quark" (~—--) Giw-"antiquark" white

For example, let’s imagine a resting valence naked galactic Gu,-“antiquark” in expanded form:

Resting valence naked
galactic Gur-“ANTIQUARK?” (24)
unstable "convex-concave" (sphere-like) multilayer
curvature of Ai620-vacuum with signature (- + + —), consisting of:

Outer shell of Gu/-“antiquark”
in the interval [rs,r2], with signature (— + + -)

2
dsy "= —(1-2 4 ) cPde? + (z2) A (25)
1—T+—2
2
2 2
ds{ 7 = (14 2= D) 2de? 4 <+ 12d02 — r7sin? 0 dg?, (26)
2 <1+?3——2>
2
2 2
ds{ = - (1-2 - D) cde? + 4 12467 — risin? 6 dgp?, 27)
P )
2
2 2
dsSH % = —(1 +:—3+:_2) c2dt? + ——< +12d0% — r?sin? 0 dp?; (28)
2 <1+73+—2>
2



The core of the Gu,—“antiquark”
in the interval [r4,r3], with the signature (- + +-)

2 2
dsCH+I? — _(1_T_4+T_) c2dt? + — 4 12d0? — r2sin? 0 dp? (29)
1 r T?,Z (1_T_4+ﬁ>
T r%
2 2
syt = (1 +2- T—) c2dt? + —Z— +r2d6? — r2sin? 0 d¢?, (30)
2 r o r (1+7’_4_ﬁ>
T r%
2 2
dsSH% = ( - - T—z) c2dt? + <+ 72d07 — r?sin? 6 d¢?, (31)
NGE
T r3
2 2
dsE % = — (1424 D) c2de? + 2 412492 — risin? 6 dg; (32)

3 <1+ Tay r—)
r r%

The substrate of the Gu—“antiquark”
in the interval [0,00], with signature (— + + —)

dsé’+ *I2 = _2dt? + dr? +r2d#?% — r?sin? 0 de?, (33)

where, according to hierarchy (3):

r,~10% c¢m is radius commensurate with the radius of the observable Universe core;

rs~ 107 cm is radius commensurate with the radius of the core of the smallest galaxy, consisting of the core (333a)
of one G-"quark" (for example, a Gx-"electron™) or Gy-"antiquark" (for example, a Gx-"positron™);

rs~ 107 cm is radius comparable to the radius of the core of the smallest planet (see [10,11]).

The metric-dynamic models of all other resting, colored, valence naked galactic Gx-"quarks™ and Gy-"antiquarks™ listed in
Table 1 are based on a set of metrics of the form (25) - (33), but with the corresponding signature.

Recall that based on the Algebra of signature using the models of valence "quarks" and "antiquarks" (or Ex-"quarks" and
E«-"antiquarks") presented in Table 1 in [6], the metric-dynamic models of the entire diversity of elementary "particles",
"atoms" and "molecules"” were obtained in articles [6,7] (almost in full accordance with the Standard Model of elementary
particles).

We assume that, similar to the level of “atoms” and “molecules”, it will be possible to construct metric-dynamic models of
all classes and types of naked “galaxies” (partially shown in Figure 4) based on similar valence galactic Gy-“quarks” and
Gk-“antiquarks” from Table 1.

3 Metric-dynamic models of stable spherical Amn-vacuum formations galactic scale

Except for the on average convex galactic Gy-«electron» (i.e., Gey*-«quark») with the signature (+ ———) and the on average
concave galactic Gy-«positron» (i.e., Gey -«antiquarky) with the signature (— + + +), all other galactic Gx-«quarks» are unstable
convex-concave (sphere-like) curvatures of the A1 20-vacuum, since all metrics, for example, of the form (25) — (33) with the
signature (— + + —), are not solutions of the Einstein vacuum equation (46) in [5]. That is, when substituting the components
of the metric tensors from the metrics of the form (25) — (33), with any other signature except (+ ——-) and (— + + +), into the
second vacuum equation of Einstein (46) in [5], equality to zero does not occur.

Just as it was done in §§4.3 — 4.7 in [6] for the level of elementary “particles”, and in §5 in [10] for objects of the “stellar-
planetary” scale, from the full set of 16-color valence galactic Gy-“quarks” and Gk-“antiquarks”, presented in Table 1, the

following can be composed:

1] Three states of the valence naked galactic Gpi—-“proton” (i = 1, 2, 3) with the total signature (— + + +):



Gdf(+ + + -) Gd,*(+ + — +) Gd*(+ — + +)

Gu, (— + — +) (34) Gu (- -+ +4) (35) Gui(- + +-) (36)
Gur (= — + +) Gue (= + + ) Gus (= + — +)
Gplf(_ + + +)+ Gpz~ (_ + + +)+ Gpgf(_ + + +)+

- three states of the valence naked galactic Gp;*-“antiproton” with the total signature (+ — —-):

Gl (- —4) Gdy (— — + ) Gdr (— + - -)
GU3+(+—+—) GUr+(+ +—_) , GUK+(+——+)
GU;_(H;)_ (37) Gul(+ — — + k(38) Gut(+ - + (39)
G+~ — s S S

see §4.3 in [6]. For example, in the unfolded state, the valence naked galactic Gpi-“proton” in configuration (34) has the form

Resting Gp1-“PROTON” (40)
stable on average concave multilayer spherical Ais20-vacuum formation
with a common signature (— + + +), consisting of:

Resting galactic Gdr*-“quark”
unstable convex-concave (sphere-like) multilayer 116 20-vacuum formation
with a signature (+ + + -), consisting of:
Outer shell of galactic Gdr™-“quark” (41)
in the interval [r3,r2] (see Figure 5), with a signature (+ + + -)

ds{ 0 = (124 D) Pt + g 12407 — 17 sin 0 d?,

2
1-24+5
T rz

dsz(+++—)2 ( _r_z) c2di? +—+r2dt92 —r?sin® 6 d¢?,
2 (1+ 3 —2)
2
dsFH2 _ ( _Is_ T_) c2dt? + ———< +1r?d8? — r?sin? 0 d¢?,
3 Z (1—3—%)
T rz
ds(+++—)2 (1+ T) c2dt? + +1r%2d6?% —r?sin 9d¢2

(1+ L )
The core of the Gdr*-“antiquark”
in the interval [rs,rs] (see Figure 5), with the signature (+ + + -) (42)

— 2 2
d51(+++ )2 _ (1 _r—4+r—2) c?dt? +LZ+ r2d08?% — r?sin® 6 d¢?,
rr (1_r74+r_2)
T3

ds™ = (142 ) e + T - e -t 0 gt
7_r_2
3
dS-§+++_)2 (1 r?) zdt2+m+r do?* —r?sin* 0 do?,
-ne L
dsFH2 (1+ T) c2dt? + —9 +1r2d0?% —r?sin? 6 d¢?;

o)
3
The substrate of the Gdr*-“antiquark”
in the interval [0,00], with signature (+ + + —) (43)

ds$HH % = 2dt? + dr? + 12d6? — r? sin® 6 dp?.



Resting galactic GUg -“quark”
unstable convex-concave (sphere-like) multilayer 116 20-vacuum formation
with a signature (— + — +), consisting of:
Outer shell of galactic Gug—-“quark” (44)
in the interval [rs, rz] (see Figure 5), With asignature (— +—+)

(=+-4)2 _ _ _Bg r2 202 2 win2 2
ds; = (1 - )c dt? +<1 r3+r2) r*d0* + 1 sin” 6 do”,
r Tz

2
ds; % = (1 +——r—)c dt? + < — r2d0% + r? sin® 6 d¢?,

2
1+2-T
T TZ

dr?

2
<1_r_3_r_2)
T r2

2
<1+ By )
2

The core of the Gug—-“antiquark”

—12d0?% + r? sin? 6 d¢?,

ds 2 =_(1+r7+ )c dt? + —1r2d6? + r? sin? 6 do?;

in the interval [ra,rs] (see Figure 5), with the signature (— + — +) (45)
2 2
ds{ "Vt = - (1= 24 D) cde? 4 s~ r2do? + 1% sin® 0.4,
r T3 1-Ta T
(-53)
2
ds ( +-4)2 _ ( T_Z) c2dt? + Lz_rzdez +7r2sin? 0 d¢?,
3 1+T_4_T_
g
L 2
ds{t P = (1 _r_z) c2dt? + —E— —12d6% + r2 5in? 0 d?,
NG
3

2
ds£_+_+)2 _ (1 T ) c2dt? + —47 12402 4 y2 sin? 6 d¢?;

The substrate of the Gug-“antiquark”
in the interval [0,00], with signature (— + — +) (46)
ds{ % = —c2dt? + dr? — r2d6? + 12 sin? 6 dg>.

Resting galactic GUp -“quark»
unstable convex-concave (sphere-like) multilayer 116 20-vacuum formation
with a signature (— — + +), consisting of:
Outer shell of galactic Guy-“quark” 47)
in the interval [rs,rz] (see Figure 5) With a signature (——+ +)

dsl(——++)2 - _ (1 _%4_: ) c2dt? — +712d6? + r?sin® 0 d¢?,

r3r

+7r2d0?% + r?sin? 0 d¢?,

T3 T 13 2\

( 7
1+7_T—z)02dt2 ( N2 T2)+r 2d0? + r?sin® 0 d¢?,
( 7

rrz

142 +5) c2de? - Ww 2d0? + 12 sin? 6 d¢p?;
142

r 7‘2 >
The core of the Guy-“antiquark”
in the interval [rs,rs] (see Figure 5), with the signature (— — + +) (48)
(——++)2 _ _ T T 2.0 2102 2
ds; = (1 " + rsz) cedt (1 T4+T2) +12d6?% + r?sin? 0 do=,
T T3



dsz(——++)z __

7‘7‘3

—7<1 o T2)+r 2d0? + r2sin? 6 d¢?,
44

ds{T% = — (1= - D) e2de? -~ 4 12402 + 12 sin? 0 dg?,
3 r <1 T4 T)

ds (——++)z

The substrate of the Guy,™-“antiquark”

—(1+245)c2ae?

7‘7‘3

in the interval [0,00], with signature (— — + +)

dss("++)2 = —c?dt?

outer shell

internal
nucleoli

v raqiya

—7r — +12d0?% + sin? 6 d¢p?;
(1+T“ )
5

(49)

—dr? +r2d0?% + r?sin? 6 d¢?.

Fig. 5. On the outside, on average, at rest, but on the inside, seething, on average, stable spherical A1 20-vacuum formation
of galactic scale (Gk-"proton™), consisting of one Gy-"quark™ and two Gk-"antiquarks". The inner nucleoli (i.e. Px-"stars")
of these Gx-"quark" and Gk-"antiquarks" are in constant chaotic motion relative to each other

2] Eight states of the valence naked galactic Gnio-“neutron”, where i = 1,2,3,..,8, with a total signature (0 0 0 0) (see §4.4 in [6]):

Gis (- - --)
Gd* (+ — + +)
Guc (—+ +-)
Gdt (+ + — +)
Gn°(0 0 0 0)+

Gig" (+ + + +)

Gd (- + - )
Gud(+ — — +)
Gdy (= — + )

GnL(0 0 0 0).

3] All naked valence galactic Gmi

Gd" (++ +-)
Gu, (—+ —+)
Gm*(02+00)+

Gis (- - --)
Gdt (+ + — +)
Gdi" (+ + + )
Gur (= — + +)
Gn(0 00 0)-+

Gig" (+ + + +)

Gd. (-~ +-)
Gde (- - - +)
Gu (+ + — )

Gne (0 0 0 0)+

Gis (- - - -)
Gd" (+ — + +)
Gu, (—+ — 4)
Gdi" (+ + + )
Gn®(0 0 0 0)+

Gig" (+ + + +)
Gd (- + - )
Gu, (+ — + -)
Gl (- — — +)
Gn(0 00 0)-

~-“mesons”. For example, a naked valence galactic G

Gd," (+ +- +)

Gu_ (- =+ +)
Gm* (0 002+).

+_cc

(50)
Gis (----)
Gu; (—+ - +)
Gd:" (+ — + +)
Gdi" (+ + + )
Gn (0 0 0 0)+

Gig" (+ + + +)

Gus" (+ — + -)
Gd (- +--)
Gdi (= ——+)

Gne(0 0 0 0).

7"-“meson” (G~ = GuGd*)

(51)

Gd*(+— + +)

Guc (=+ + -)
Gzt (0 02+0)+
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or valence neutral galactic Gr°-«meson» {Gr® =

(Gu~Gut — Gd*Gd™) )} (see §4.7 in [6]):

V2
(52)
Gul(+——+) Gu," (+—+-) Gu(++--)
Gus, (—+—+) Guy (——++) Gue (-++-)
Gdt (+++-) Gd,* (++—+) Gd" (+—++)
Gd, (——+-) Gd (=+—-) Gy (===+)
Gm®(0000)- Gz’ (0000)+ Gm°(0000)+
4) All valence naked galactic Gg-"atoms". For example, all states of valence naked galactic Gg,-"deuterium”
53
+ + +-) + + -4 3
Gp-«protony 1 =+ —4) - - ++)
+ - ++4) =+ +9
--9 + + +4)
Gn%-«neutrony (+ - + +) or (+ — +-) or
* | Cre) -+ )
(+ + - ) - -9
Ge*-«electrony { (+ — — ) +- - )
= Gu2(0 0 0 0)+ G20 0 0 0)+
(54)
(-~ -4 (-~ +-)
Gp*-«antiproton» + - +9) (+ + - -)
(+ + —) + - — )
+ T+ ++ ) - -9
GnP-«neutrony -+ - ) or  + -+ or
+ 1+ == (+ — +4)
- +-) + + +-2)
Ge~-«positrony I =+ +4) (- + ++4)
= 'GHz(O 00 0)+ GHz(O 00 0)+

where each signature corresponds to a valence naked galactic Gy-“quark” from Table 1, i.e. a set of 10 metrics of type (24)

with the corresponding signature (see §4.5 in [6]).

Or, for example, one of the many nodal (topological) configurations of the valence galactic Gy-“atom” of helium (or

Gres-“helium”), see §4.6 in [6]:

+ + |

(55)

Gpz2 -« protony»

Gps*-«antiprotony»

Ge -«positron»

Gnl-«neutrony

12



+ - +-) Gng®-«neutrony
-+ --)
- -4
+ - - ) Ge-«electrony»

Grea (0 0 0 0)+  galactic Gues-«helium.

Thus, from the 16-color valence galactic G¢-"quarks"” from Table 1, all galactic Gx-"atoms", Gk-"molecules”, G¢-"ions", etc.
can be constructed.

The models of naked galactic Gx-"bosons™ almost completely coincide with the models of picoscopic Ex-"bosons", which are
presented in §4.8 in [6]. The only difference is that in all Exs. (132) — (139) in [6] it is necessary to substitute the wavelength
A = Ay6,20 from the range A4 =10'¢-10% cm = 10*2-10%° km.

4 Naked ""globular star clusters™ and naked "dwarf spheroidal galaxies™

At the first stage of the study, we are not interested in irregularly shaped star clusters, since they most likely do not have a
naked "galaxy" of spherical shape at their base, or these disordered star clusters are at an early stage of formation. Only a
spherically symmetrical, retracting spatial funnel (see Figure 2 and 6b), i.e. a spherical, attracting (gravitating) geometric
base on a galactic scale, can give a star cluster a regular spherical shape for a long time. This is the same as naked "planets”
attract smaller "corpuscles™ and form dense spherical clusters from them, which we call planets and stars (see [10,11]).

In modern literature, such a hidden gravitational basis is usually called dark matter clots, without which it is impossible to
explain many properties of the galaxies themselves and their clusters, as well as the evolution of stellar systems.

From the point of view of GVPh&AS, the mechanism of attraction of stars to the core of a naked "galaxy" largely coincides
with the mechanism of attraction of small "corpuscles” to the core of a naked "planet”, which is discussed in detail in [11].

a) D c)
Fig. 6. a) Globular star cluster (GSC) with a characteristic diameter of ~ 20 pc; b) lllustration of a naked spatial gravitational
funnel (i.e. a naked “galaxy") around its core, which pulls stars into a single cluster of an average spherical shape;
c) Dwarf spheroidal galaxy with a diameter of ~ 160 pc

We start with small spherical cosmic objects of galactic scale, which are globular star clusters (GSC) with characteristic
diameters of the order of 20 — 60 pc (see Figure 6a) and dwarf spheroidal galaxies (DSG) of class EO (type dSph) with

diameters of the order of 100 — 1500 pc = 3-10%°— 4.7-10%* cm (see Figure 6c).

As arule, GSC rotate around the galactic center similar to how comets rotate around a star (see Figure 9), and the rotation of
GSG around the core of a large galaxy is similar to the rotation of planets in a stellar system.
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The GSC and the DSG rotate as a single whole very slowly, according to experts, this speed does not exceed 5 - 10 km/sec.
For comparison, the Sun rotates around the center of our galaxy with an orbital speed of ~ 220 — 230 km/sec.

5 Metric-dynamic models of naked ""GSC" and naked ""DSG"

To construct metric-dynamic models of naked "globular star clusters” ("GSC") and naked "dwarf spheroidal galaxies"
("DSG"), we propose to apply the same method that was used in the article [10] for constructing metric-dynamic models of
bare "planets" and "stars". In this case, we proceed from the fact that, according to the hierarchical cosmological model
presented in [5,6], all levels of the Universe's organization are similar to each other. In particular, naked "GSCs" and naked
"DSGs" are similar to the slowly rotating spherical naked "planets” described in [10,11], which, in turn, are similar to the
stationary "elementary particles” and "atoms" described in [7,8,9], etc.

In the method used in [10], the first step is to find the smallest "globular star clusters", and then assign to this GSC a set of
naked galactic Gx-quarks and Gg-antiquarks from Table 1.

Of the currently observed spherical objects on a galactic scale, the smallest are globular star clusters (GSCs) with a charac-
teristic diameter of ~ 20 pc ~ 62-1018 cm™.

*|t is possible that smaller GSC (for example, with a characteristic diameter of ~ 12pc = 37-10% cm) may be found in the
Universe, but this will not affect the discrete (i.e. quark) nature of Ais20-vacuum formations and the general methodology
proposed in [10,11] and in this article. This will only lead to the need to refine the numerical parameters.

By analogy with §6 in [10], it can be assumed that for the smallest, practically non-rotating, GSC the funnel-shaped suction
spatial basis (i.e. the naked "galaxy") can be described by the metric-dynamic model of the 4-quark neutral galactic
GmP-"protium". Like the planetary P:°-"protium" (89) in [10], the galactic G%-"protium" also consists of the galactic
Gy-"proton” and G-"electron” or the galactic Gi-"antiproton" and Gi-"positron" (see §6.2 in [10]).

The six possible neutral topological (nodal) states of galactic Gm%“protium”, composed of galactic Gy-“quarks” and
Gy-“antiquarks” with the corresponding signatures (see Table 1), have the form:

(56)
Gdf(+ + + ) Gdg"(+ + — +) Gdp*(+ — + +)
Gug (- + — ) Gus (- — + ) Gur (- + + -)
Guy (- ++ Gur (~ + + ) o Gug (-~ + — +)
Gey (+ — — ) Gey (+ — — ) Gey (+ — — )
Gm'(0 00 0)- Gmn?(0 00 0)+ G20 00 0)-
Gdr (- — — +) Gdy (- — + ) Gy (— + — )
Gu'(+ - +) Guy'(+ + =) Gur (+ — — +)
Gup" (+ + — -) Gu'(+ - — +) Gug"(+ — + -)
Gey (- + + +) Gey (- + + 4) Gey (- + + +)
Gm*(0 0 0 0)- Gm®(0 0 0 0). Gm®(0 0 0 0).

These states constantly flow into each other so that each of them is realized with a probability of 1/6, while (similar to (90) in
[10]) the average state of the galactic G°-"protium™ is described by the expression

Gm®=1/6 (Gu* + G® + G+ Gu* + Gur® + Gpi). (57)

In this article, we will not consider in detail what consequences follow from the metric-dynamic model of the naked galactic
Gm°-"protium" (57), since this has already been done earlier in articles [6,7,8,9], where instead of a set of radii:
r,~10% c¢m is radius commensurate with the radius of the observable Universe core;

re~ 10'3cm is radius commensurate with the radius of an elementary particle core; (58)
r-~102*cm is radius commensurate with the radius of a proto-quark core,
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or in articles [10, 11] instead of a set of radii:

r.~10%° cm is radius commensurate with the radius of the observable Universe core;
rs~ 107 cm is radius commensurate with the radius of the core of a planet or star; (59)
rio~10-5cm is radius commensurate with the size of the instanton core,

you should substitute the radii (33a):

r;~ 10%° cm is radius commensurate with the radius of the observable Universe core;

rs~ 107 cm is radius commensurate with the radius of the core of the smallest galaxy, consisting of the (60)
core of one Gy-"quark™ (for example, a Gy-"electron") or Gx-"antiquark" (for example, a Gk-"positron");

rs~ 107 cm is radius comparable to the radius of the core of the smallest planet (see [10,11]).

As a result of such a replacement, a lot of information about the metric-dynamic model of the naked galactic Gx1°- “protium”
can be obtained, starting from the features of the curvature of the Ai620-vacuum at the location of the spherical star cluster, to
the causes of the gravitational attraction of stars to the core of this A1620-vacuum formation.

Similarly to Ex. (112) in [6] and Ex. (88) in [10], in this article, to estimate the number of valence galactic Gy -“quarks” and
Gk-“antiquarks” in the metric-dynamic models of larger spherical A1620-vacuum formations on a galactic scale (i.e., naked
“galaxies”), we will use the following heuristic approximate equality

reg= Y2 A¥rs = 15 A¥3-3-:10% cm = % 4Y3-0,1 pc, (61)

where

rec is the radius of the core of the naked "galaxy";

A is the number of galactic G-"quarks" and Gi-"antiquarks" that make up the naked "galaxy";

rs = 3-10% em = 0.1pc is the radius of the core of the galactic G¢-"quark™ or G-"antiquark” (in particular, the radius of the
core of the galactic Gy-"electron", or another name for the Ge,*-"quark").

Substituting the number of Gy-“quarks” and Gy-“antiquarks” of naked Gg’-“protium” A = 4 into Ex. (61), we obtain an
estimate of the radius of the core of a non-rotating naked “globular star cluster” (“GSC”), which is based on the metric-

dynamic model of naked galactic Gn°-“protium”

reg= Y A¥rs = 14 4Y3-3:10" cm = 2,12-10% cm = 0,07 pc, (62)
which is 0.7% of the characteristic radius of 10 pc of the entire smallest “GSC”.

According to §6 in [10], the next neutral stable spherical A1620-vacuum formation after the naked galactic Gx:°-"protium™ is

the naked galactic Gk-"heavy hydrogen" (another name is naked galactic Gy-"deuterium") (see (93) and §6.2 in [10]). This
metric-dynamic model consists of the following possible neutral (i.e., zero) sets of Gy-"quarks" and Gy-"antiquarks" from

Table 1:

(63)

+ + +-) + + -4
Gp-“proton” 1 =+ -4 -+
+ - - +4) -+ +-)
- - (+ + +4)

Gn%“neutron” + -+ +) or (+ - +-) or
+ 1 - ++ ) -+ -9
- ) - -4
Ge*-“electron” | (+ - — ) - -

Gp"-“deuterium”  Gp (0 0 0 0). Gp?(0 0 0 0).
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+ + +-) + + -4
Gp-“proton”  { (- + - ¥) --*+1
+ - - +4) -+ +-)
- - (+ + +4)

Gn%“neutron” + -+ 4 or + - +-) or
+ 1 - ++ ) =+ -9
- ) - -4
Ge*-“electron” | (+ - - ) - -

Gp"-“deuterium”  Gp30 0 0 0). Go*0 0 0 0).

The naked galactic Gp®-"deuterium" is the result of averaging all n possible similar states, i.e. topological knots of type (63),
into which the Gy-"quarks" and Gi-"antiquarks" from Table 1 are tied:

Gu®=1/n (Gol + Gp%+ Gp’+ Gp* +...+Gp"). (64)
From the ranking expressions (63) it is evident that the galactic Gp°-"deuterium" consists of 8 galactic Gy-"quarks" and
Gy-"antiquarks™. Substituting A = 8 into Ex. (61), we obtain an estimate of the radius of the core of the naked "globular star
cluster" based on the metric-dynamic model of the naked galactic Gp®-"deuterium"

reg= Y2 A¥r; = 14 81%-3-10 cm = 2,52:10% cm = 0,084 pc. (65)

If the ratio of the radius of the core of a naked “globular star cluster" to the radius of the entire "GSC" is preserved (i.e. equals
0.7% = 0.007), then we can obtain an estimate of the diameter of the globular star cluster in this case. Taking into account
(61), we obtain

0,084:100/0,7 = 12-2 = 24 pc. (66)

Now we can solve the inverse problem, i.e. estimate how many galactic Gx-"quarks" and Gy-"antiquarks" are contained in the
base of a globular star cluster with a maximum diameter of ~ 60 pc. To do this, we first estimate the radius of its core

60-0,7/(2-:100) = 0,21 pc. (67)
Then we substitute this value into expression (61)
0,21pc = ¥» A¥3:0,1 pc. (68)

As a result, from Ex. (68) it follows that if the size of a globular star cluster is ~ 60 pc, then the approximate number of
Gi-“quarks” and Gy-“antiquarks” in the metric-dynamic model of its naked “galaxy”

A= (0,212/0,1)% =~ 74. (69)
In this case, the estimate of the number of galactic Gy-"nucleons" in such a stable A1620-vacuum formation is approximately
74: 4 ~ 18, and galactic Gx-"protons™ 18/2 = 9. Such a A1620-vacuum formation can be called galactic G-"Fluorine”, since in

the periodic table of chemical elements of D. Mendeleyev, atomic number 9 corresponds to Fluorine.

Let’s repeat operations (67) — (69) for one of the largest dwarf spheroidal galaxies (DSG) with an approximate diameter of
1.5 kpc. As a result, we first obtain

1500-0,7/(2-100) = 5,25 pc. (70)
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and then we obtain an estimate of the number of galactic G¢-“quarks” and Gy-“antiquarks” in the metric-dynamic model of a
large DSG A ~ (5,25°2/0,1)% ~ 1 157 625.

In this case, the number of naked galactic Gy-“protons” (or Gy-“antiprotons™) in such a Az 20-vacuum formation is approxi-

mately equal to 4“;2 ~ % ~ 144 703.

Applying the method (67) — (69) to estimate the number of galactic Gk-“quarks” and Gy-“antiquarks” that make up a naked
“spiral galaxy” like the Milky Way, with a radius of ~ 16 kpc, we obtain the estimate

A~ (562/0,1)3 ~ 1 404 928 000. (71)

Thus, within the framework of the proposed method, naked “spiral galaxies™ (as the basis of formed spiral galaxies like the
Milky Way) can consist of approximately 1.5 billion galactic G-“quarks” and Gi-“antiquarks”.

6 Gravity of globular star clusters and dwarf spheroidal galaxies

In globular star clusters (GSC) and dwarf spheroidal galaxies (DSG), the orbital motion of stars around the core is chaotic,
while the intensity of their motion is insignificant. The average orbital velocity of stars in GSC and DSG is ~ 20 km/sec.

Everything suggests that the mechanism of gravity (i.e. attraction) of stars, gas and dust to the cores of naked "GSC" and
"DSG" almost completely coincides with the causes of attraction of small "corpuscles” to the cores of naked "planets" and
"stars". The nature of stellar-planetary gravity from the standpoint of GVPh&AS was studied in the article [11], so in this
article there is no point in repeating what was said earlier, only changing the scale of consideration. In other words, if in article
[11] we replace the radii (59) with radii (60), we will obtain a description of the causes of gravity in the vicinity of the core
of naked “GSC” and “DSG”.

7 Naked "elliptical galaxies' of classes E1 — E6

In elliptical galaxies (EG) of classes E1 — E6 (see Figure 4), part of the orbital
motion occurs along circles located inside the common disk (we will call such
motion of stars disk). The other part of the stars moves along chaotic orbits in
the same way as in the GSC and DSG (we will call such motion of stars dis-
persed). The degree of ellipticity of the EG b/a (where b is the length of the
minor axis of the ellipse, a is the length of its major axis) depends on the ratio
of the number of stars rotating inside the common disk to the number of stars
moving along chaotic orbits.

Within the framework of the GVPh&AS, the disk motion of stars in an ellip- ~ Fig. 7. Spiral-vortex rotation of the s -
tical galaxy is due to the fact that the Ais20-vacuum rotates in the outer shell ~ vacuum in the outer shell surrounding the
surrounding the core of such a naked “galaxy”. In this case, the rotation of the gg;:eooff?t:zlt(gg bzlilr:gtldcrzgwia]i?])t(g dilself dr(s)t;?
flattened outer shell of the naked “elliptical galaxy” (“EG”) entrains some of . '

the stars participating in the disk rotation (see Figure 7).

In a similar way to what was done in §8 in [10], one can assume that the set of rotating galactic Gk-“quarks” are additively
superimposed on each other in such a way that, on average, the metric-dynamic model of the outer shell of an electrically
neutral valence rotating naked “elliptical galaxy” is determined by the following set of generalized Kerr metrics (in Boyer—
Lindquist coordinates [8]):

In a similar way to §8 in [10], one can assume that the set of rotating galactic Gx-“quarks” and Gk-“antiquarks” are additively
(or on average) superimposed on each other, so that on average the metric-dynamic model of the outer shell of an electrically
neutral valence rotating naked “elliptical galaxy” is determined by the following set of generalized Kerr metrics (in Boyer—
Lindquist coordinates [8]):
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Averaged outer envelope of a slowly rotating
neutral naked

"ELLIPTICAL GALAXY" (72)
moving with velocity V;
with overall signature (+ ——-) + (-+++)=(0000)
(+a1)2 _ _m3ar 2 2 _ pldr _ 2 _ 2 2 3, 1ra1 2 2r3 1raq
ds; = (1 o )c dt ~@iy p1d0 (r + aj + =——sin 9) sin?9d¢p? + o =L 3sin? 0 dgpedt,  (73)
d.<i2(+az)2 = (1 — rzzr) c?dt? — —p:(z:) — p,df? — (r2 +aZ + —'p sin 9) sin?@d¢p? — Hs27% oin2 g decdt, (74)
2
(+b1)2 __ 33T\ 2 3,2 psdr? _ 2 _ 2 2 T3, 3ra3 2 2r33ras 3ra3
ds; = (1 + - )c dt NGl p3d6o (r + a3 — o ==—=sin 9) sin? 9 dp? + e =22 Zsin? 0 depedt,  (75)
dsf’bl)2 = (1 + TZ'“T) c?dt? - p“(‘;:) psd0? — (1% + a2 — %m“sm 9) sin? 0 dp? — 23 % gin2 g dedt;  (76)
4 4
2

dsl(_‘”)2 =— (1 — TZ'SV) cdt? + 5(';; + psd6? + (rz +a? + wsinz 9) sin® 0 d¢? — 2T3 5785 in% @ dpedt, (77)
5

dsz(_az)2 =— (1 - rzﬁr) cidt? + ps(iz) + pedB? + (rz + a2 + 250 6m6 sin 9) sin? 8 d¢? + 2r3 6m6 =288 5in? O dgpedt, (78)
6

dsgf_bl)2 =— (1 + Ti)"r) c2dt? + 7{;:) + p,do?% + (rz +a2 - 7m7 sin? 9) sin®>0dg¢? — Hsrr 7m7 =37 7 gin? @ dpedt, (79)
7

ds{"% = — (1 + Ti)'sr) c2dt? + ”8(‘;; + pgdf? + (rz +a -2 Bms sin? 9) sin? 0 d¢? + zrgzsras sin? 6 d¢cdt; (80)
8

The substrate
of a rotating naked valence “elliptical galaxy"
with a common signature (+---)+(-+++)=(0000)

dséﬂ2 = c2dt? - 2‘+ 2 - p,d6? — (r? + a?) sin? 6 d¢?, (81)

ds$? = —c2de? + Tt - p,d6% + (r2 + a?) sin® 6 d¢?, (82)

where p; =12+ a?cos?6, A@=r’—ryir+a?, A®)=r’+ryr+a?, i=123456,78, (83)

a; = % is ellipticity parameter of the i-th metric layer of the Ai6.20-vacuum in the (84)

vicinity of the core of the naked "EG";
r3i~ % A§/3 r3 is radius of the i-th spherical layer of ragiya surrounding the core of the bare "EG"; (85)

A is number of G¢-"quarks™ and Gy-"antiquarks™ forming the i-th spherical metric layer of the A6 20-vacuum
in the vicinity of the core of the rotating naked "EG";

rs= 3-10%" cm is approximate radius of the core of one Gk-"quark™ or Gx-"antiquark".

V; is average velocity of motion of the naked “elliptical galaxy" as a whole, i.e. as a single A6 20-vacuum formation (see
Figure 10).

Why do we think that the set of Gi-"quarks" and G-"antiquarks" in the naked "EG" (72) is distributed in this way? Because
from experience, including the validity of quantum mechanics, we know that if there are different possibilities with a certain
probability, then in nature they are realized in this way on average.

Depending on the ratio of the radii of the cores r3; of the averaged G-“quark™ (73) — (76) and Gy-“antiquark” (77) — (80), the
outer shell of the naked “elliptical galaxy” rotates on average in a toroidal-helical vortex induced around an axis passing
through the center of the core of this naked “elliptical galaxy” and indicating the direction of its general motion with an
average velocity V; (see Figure 10).

Toroidal-helical vortices of the A16.20-vacuum (more precisely, the subcont and antisubcont), described by a set of Kerr met-
rics of the type (73) — (76), were considered in [8].
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The toroidal-helical rotation of the 116 20-vacuum in the outer shell of a naked "elliptical galaxy" of the E1 type is very weak,
since the mutually opposite averaged galactic G¢-"quark™ (73) — (76) and Gi-"antiquark" (77) — (80) almost completely com-
pensate each other's manifestations. Therefore, the stars in such a naked "EG™ mainly move around its core along chaotic
orbital trajectories. The disk (i.e., carried away by the weak rotation of the Ais.20-vacuum) component of the motion of the
stars is small, therefore the visual ellipticity of such a galaxy is weakly expressed (b/a = 0.95 = 1).

The rotation velocity of the 116 20-vacuum in the galactic toroidal-helical vortex can increase due to the growing difference
between the averaged galactic Gy-"quark" (73) — (76) and Gy-"antiquark" (77) — (80). This can be associated with both a
change in the Gy-"quark™ - "antiquark" ratio and an increase in the number of Gy-"quarks" and Gk-"antiquarks" in the compo-
sition of the naked "elliptical galaxy". Another reason for the increase in the rotation velocity of the Ais20-vacuum in the
vicinity of the "galaxy" core, as follows from (84), is associated with an increase in the velocity of motion V; of the entire
naked "galaxy" as a whole.

In any case, the increase in the rotation velocity of the Ase20-vacuum in the outer shell of the naked "EG" leads to the fact that
the number of stars carried away by this rotation increases. In this case, the disk part of the rotating stars becomes more
pronounced. This also affects the visible ellipticity of such a galaxy.

The reverse logic is also acceptable: the smaller the degree of ellipticity of the galaxy b/a (i.e. the higher the ellipticity class
of the galaxy E1 — E6), the greater the rotation speed of the A6 .20-vacuum in the galactic toroidal-helical vortex in the vicin-
ity of the core of such "elliptical galaxies".

8 Naked "galaxy' as a dark matter cluster

It is known that dwarf spheroidal galaxies and small elliptical gal-
axies (EG) contain a small number of stars compared to large len-
ticular and spiral galaxies, but the amount of dark matter in some
of these galaxies is considered to be quite significant. This follows
from the effect of gravitational lensing (see Figure 8).

Within the framework of the GVPh&AS developed here, a large
amount of dark energy in small galaxies (i.e., in galaxies containing
a relatively small number of stars) can be explained as follows.

By analogy with the nature of planetary gravity described in the
article [11], the gravity of small galaxies is caused by an insignifi-
cant difference between the radii r3; (85) of the averaged G-
"quarks" and Gy-"antiquark". However, the counter intertwined
subcont-antisubcont currents in the vicinity of the core of such na-
ked "galaxies" significantly compensate each other's manifesta-

tions. Therefore, gravity in such electrically neutral galaxies is Fig. 8. The gravitational lens effect created by a dark
comparatively weak. As a consequence, such Ais20-vacuum fun- matter clump that forms an
nels collect around themselves a comparatively small number of elliptical galaxy (EG)

stars, gas and dust.

At the same time, for example, the averaged Gy-"quark” (73) — (76) and averaged Gi-"antiquark™ (77) — (80) can consist of
many Gx-quarks" and Gy-"antiquarks". For example, as was shown in §4, a dwarf spheroidal galaxy with an estimated diameter
of 1.5 kpc can have at its core a naked “galaxy” consisting of A = 1,157,625 Gy-“quarks” and G-“antiquarks” (see EX. (70)).

A large number of G-"quarks" and Gy-"antiquarks" determines the high energy saturation of the 116 20-vacuum region filled

with them, since each of the Gy-"quarks" and Gg-"antiquarks" is associated with deformations and spiral-folded accelerated
subcont-antisubcont currents (see [5,6,7,8,9,10,11], where similar processes are considered, but on smaller scales).
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It is possible that the high concentration of Gy-"quarks" and G-"antiquarks" in the vicinity of the core of a naked "galaxy",
and the associated colossal energy of internal Aie.20-vacuum processes (with recalculation to mass) is the sought-after "dark
matter". At the same time, as has already been noted earlier, naked “galaxies” as a whole are potential spatial funnels, where
stars, planets, dust and gases flow through uncompensated gravity.

9 Naked "'spiral galaxies™

Before constructing metric-dynamic models of naked "spiral galaxies" ("SG"), we will point out some features of these gran-
diose "corpuscles" (see Figure 9 and 9a).

b)

Fig. 9. lllustration of a spiral galaxy: a) view from above; b) view from the side

1) Spiral galaxies (SGs) differ from GSCs, DSGs and EGs in that they have a strong gravitational attraction. In the framework
of GVPh&AS, we have already become familiar with sources of strong fields (in particular, electric fields), see [6,7]. This
suggests that naked "spiral galaxies" ("SG") are charged "particles" of galactic scale (i.e., stable spherical A6 20-vacuum for-

mations similar to picoscopic electrically charged "corpuscles”: "electrons" and "positrons"”, "protons" and "antiprotons",
"jons", etc., described in [6,7].

2) Stars in spiral galaxies rotate around the galactic core with a relatively high orbital velocity of ~ 250 — 300 km/s. From the
point of view of GVPh&AS, this means that the outer shell of a naked "SG" rotates with approximately the same velocity.

3) Spiral galaxies (SGs) are significantly larger in size than GSCs, DSGs and small EGs. In the framework of the GVPh&AS
this means that the funnel-shaped substructure of the SG (i.e. naked "spiral galaxies") consists of a huge number of galactic
Gk-quarks" and Gy-"antiquarks" (see expression (71)). This is similar to how a naked "star", for example, the Sun, consists of
1.6-10"* planetary Py-"quarks" and Py-"antiquarks" (see Table 3 in [10]).
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Fig. 9a. Schematic of a formed spiral galaxy (like the Milky Way or Andromeda Nebula),
1 kpc = 3.0856776-1019 m = 3.1-10?* cm

Based on the above arguments, the following metric-dynamic model of a naked “spiral galaxy” is proposed.

Let’s assume that a huge number of rotating galactic Gy-“quarks” and Gy-“antiquarks” are additively superimposed on each
other in such a way that (on average) the following simplified metric-dynamic model of a naked “spiral galaxy” is obtained

as a result, with a rotating outer shell (described by four possible Kerr metrics-solutions to the first Einstein vacuum equation
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with the signature (+ — — —) corresponding to the signature of the “electron”) and a stationary core (described by four possible
Kottler metrics-solutions to the second Einstein vacuum equation (see expressions (146) — (149) in §3.2.1 in [5]) with the
same signature (+ — —-):

The number of G- “quarks” and Gy- “antiquarks” included in the metric-dynamic model of a naked “spiral galaxy” has the
value for the individual characteristics of each SG. But in this article, we will study only the most general properties of these

giant "corpuscles”, therefore we will temporarily leave the quantitative and qualitative quark composition of the naked "SG"
outside the scope of consideration.

Naked "SPIRAL GALAXY™" (88)
with a rotating outer shell and a conventionally stationary core (Figure 9 and 9a):

Rotating outer shell
of a naked "spiral galaxy" ("SG")
in the interval [rs,r2] (Figure 9a), signature (+---)

2
| dsteD? = (1 — 73'”) c?dt? — —pgfl) — pdO? — (rz 42 210 msared g, 9) sin? 0 dp? + 2% sin2 9 dpedt, (89)
H d52(+a2)2 —

cidt? — pzlz) podB?% — (r2+a2 152795 (2 ) sin 29d¢p? — ZTBPZMZSTL 0 d¢cdt, (90)

cdt? — % — p3dB? — (r + a? 33m3 sin? 9) sin?0dg? + 2r3;m3 sin? 8 depcdt, (91)

(
Vods{t? = (14
(1+

H’ dsfbl)2 73'”) c?dt? — pg;) p.do? — (r +aZ - 34m4 13479 in2 9 sin? 0 dp? — 2247% gin2 9 dpedt; (92)
The resting* core
of a naked "spiral galaxy"
in the interval [r4,r3] (Figure 9a), signature (+ — —-)
* In reality, the core of a "spiral galaxy" rotates, but here, for simplicity, a reference frame is
chosen that rotates together with the core

2
| ds{rD? = (1 R ) 2dt? — ——~ —r2(d6? + sin? 6 d¢p?), ©3)
r 31 (1—“7'1+r2—>
31
2
H dst e = (14722 - r_> c2de? — % —1r2(d6? + sin? 0 d?), (94)
(1+T_@)
2
Vv dsCHPD? = <1 _ )c dt? — % —7r2(d6? + sin® 0 dp?), (95)
()
2
- dsfD? (1 Y, ) c2de? — rd;rz —r2(d6? + sin? 0 d?); (96)
(i)
4 layers of the substrate
rotating naked "spiral galaxy"
r e [0,00], signature (+ ——-)
2
ds§y? = cde? — B p,dg? — (2 + a}) sin® 0 dg?, (97)
2
i dsgy)? = c?dt? — B0 — pd0% — (r? + af) sin? 0 d¢p?, (%)
2
ds(+)2 — c2dt? — Pszrz — p3dB? — (% + a2) sin? 0 d¢p?, (99)
ds$? = cde? — 22 p,d6? — (r2 + af) sin? 6 d¢?, (100)
4
where p; =12+ a?cos?0, A@=r2_r3ir+a? ACY=r2+r35r+a?,  i=1234, (101)
a = % (102)

is ellipticity parameter of the i-th metric layer of A6 20-vacuum in the vicinity of the core of the naked "SG";
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r3i= % B/*rs ~ 102cm (103)

is radius of the i-th spherical layer of ragia surrounding the core of the naked "SG" (Fig. 9); where r3 = 3°10Y7 cm is the
approximate radius of the core of one Gy-«quark» or Gy-«antiquarky;

B; is the number of Gy-«quarks» and Gy-«antiquarks» forming the i-th spherical metric layer of the 116 20-vacuum

in the vicinity of the core of the rotating outer shell of the naked «SGw»;

rai= % B/*ry ~10°cm (104)

is the radius of the i-th spherical layer of ragiya surrounding the inner nucleolus of the naked «SG» (Figure 9a); where
rs= 107 cm is the approximate radius of the inner nucleolus, which is the core of the planetary P-«quark» or P-«antiquark»**.

** |n fact, inside the core of a naked "SG" there may be many internal nucleoli (i.e. stars and globular star clusters (Figure
9) with radii

reij= % B/ rs ~10°-10%cm, (105)
as well as one or more black holes with a radius

Faj= % Bl.l/3 ra ~10%2cm, (106)
where Bj; is the number of G-"quarks™ or Gy-antiquarks" participating in their formation,

provided that . B;; = B;; (107)
V,; is a velocity that requires additional understanding:

1] on the one hand, V,; can be interpreted as the velocity of the toroidal-helical subcont
(or antisubcont) vortex described by one of the Kerr metrics (89) — (92) in the direction
of the z; axis perpendicular to the plane of rotation of the disk. In this case, V, = V,; =
V,, = V,3 = V,, (Where V, is the total velocity of the local ellipsoidal A6 20-vacuum for-
mation consisting of all 4 toroidal-helical subcont-antisubcont vortices).

This assumption is supported by real observations of elliptical and spiral galaxies, which

really move as shown in Figure 10. According to the SG image in Figurell specialists Fig. 10. Toroidal-helical
conclude that it is moving in the direction of the upper right corner based on the internal vortex described by one of
clouds left behind, stripped by the pressure of the outer gas. Radio astronomers make a  the Kerr metrics (89) — (92)
similar conclusion based on the condensation of the lines of constant surface radio bright-

ness at a wavelength of 21 cm (neutral hydrogen emission line) (see Figure 12).

Fig. 11. Stripping of gas clouds of SG by Fig. 12. Lines (equidinsites) of constant surface
pressure of the external environment radio-brightness at a wavelength of 21 cm
(neutral hydrogen emission line)

It should be noted, however, that the SG does not always move like a toroidal-helical vortex (shown in Figure 10). For
example, in a computer simulation (see Figure 13), close to reality, it is clearly seen that sometimes the SG moves with the
disk forward (see Figure 13c), but this happens when the SG needs to change the direction of movement. When turning, due
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to its enormous inertia, it moves forward as a disk for some time and is slightly compressed. But then the SG still turns around
and flies like a toroidal-helical vortex (see Figures 13a, b), as shown in Figure 10.

a) b) c)
Fig. 13. Computer simulation of the trajectory of a small SG around
a large massive object, such as a large galaxy

We recall that, as shown in the article [8], V,; can be either the linear velocity of motion in the direction of the z; axis of a
local Amn-vacuum formation in the resting Amn-vacuum of which it consists, or the velocity of motion of the Amny-vacuum along
the z; axis in the direction of the resting local Amn-vacuum formation. Only in the first case, the moving local Amn-vacuum
formation is flattened, i.e., acquires the shape of a rotating ellipsoid, due to the fact that it encounters resistance from the
resting section of the Amns-vacuum; and in the second case, the oncoming Amns-vacuum flattens and makes the resting local
Amp-vacuum formation rotate. In any case, within the framework of the GVPh&AS, the linear motion of a local section of the
Amp-vacuum is necessarily accompanied by a rotational component of its motion in a plane perpendicular to the direction of
the linear motion. That is, any rectilinear motion of a local section of the Am-vacuum occurs in a spiral. In order to move, a
local section of the Am-vacuum must, as it were, screw into the surrounding Amn-vacuum. The reason for this property of the
Amp-vacuum is considered in the first articles of the GVPh&AS [1,2,3,4].
However, the two above-mentioned cases do not exhaust all the possibilities. A =
third situation may also take place, when a gas-dust cloud (i.e., a huge number
of mini-, milli-, nano-, and picoscopic-scale "corpuscles™) flows along spirals
into a giant gravitational funnel created by a naked "galaxy" (see Figure 14a),
then this rotation (or rather, the rotational moment) is transferred to the outer
shell of the naked "galaxy". But the rotation of the outer shell of the bare "gal-
axy" cannot be arbitrary, it is determined by conservation laws, i.e., it must
satisfy Einstein's vacuum equations (see [5]). In other words, the metric-dy-
namic model of the rotating outer shell of the naked "galaxy" is necessarily
determined by the set of Kerr metrics (89) — (92). In this case, the rotational
motion of the Ai620-vacuum is also necessarily accompanied by its linear mo-
tion in the form of jets being thrown off along the rotation axis (see Figure
14b). It should be noted that the galaxy's jets are not the relativistic jets of a

b)
. ) Fig. 14. a) Gas and dust cloud flowing in a
quasar, but much slower flows of the 416 20-vacuum. Figure 14b shows two jets:  gpira) into a gravitational funnel; b) Two

one is a diffuse and slow jet of a spiral galaxy, and the other is a thin relativistic jets are ejected from the center of the naked
jet of a quasar. However, not all SGs have a quasar in their center, and there- ~ “SG”: the relativistic jet of the quasar and
fore a relativistic jet, but all SGs should have a slow galactic jet. the relatively slow jet of the galaxy.

This is also confirmed by real observations. In the X-ray and gamma ranges of radiation, it is seen that gas is ejected from
the center of the SG at high speeds in a direction perpendicular to the plane of the galactic disk. Then this gas flow expands
and as a result the so-called "Fermi Bubbles" are observed (see Figure 15). These bubbles are named after the Fermi gamma-
ray space telescope, which discovered them in 2010.
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Fig. 15. Fermi bubbles — it is believed that this is a gas that breaks out from the center of the SG with high speeds,
in the direction perpendicular to the plane of the galactic disk. Due to the high speeds of movement, this
gas glows in the X-ray and gamma radiation ranges

2] therefore, on the other hand, V,; — can be interpreted as the linear velocity of the subcont (or antisubcont) breaking out from
the center of the toroidal-helical subcont (or antisubcont) vortex, described by one of the Kerr metrics (89) — (92) in the
direction of the zi axis, perpendicular to the plane of rotation of the disk. Such a galactic subcont (or antisubcont) jet can carry
away "gas", which glows in the X-ray and gamma radiation ranges (see Figures 15 and 16).

Fig. 16. Jets (i.e. fast gas spiral flows) escaping from the center of the galaxy,
in a perpendicular direction relative to the galactic disk

3] a third situation is possible, when part of the velocities V,; is associated with the motion of the SG as a whole, and the
second part with the galactic subcont-antisubcont jet of the same SG.

10 Naked "'spiral antigalaxies™

In addition to the naked "spiral galaxies" ("SG"), the model representation of which was proposed in the previous paragraph,
a huge number of rotating galactic Gx-"quarks" and Gg-"antiquarks" can be additively superimposed on each other, so that the
following simplified metric-dynamic model of a naked "spiral antigalaxy" ("SAG") is obtained with a rotating outer shell
(described by four possible Kerr metrics-solutions of the first Einstein vacuum equation with the opposite signature (— + + +),
corresponding to the signature of the "positron™) and a conditionally stationary core, which is described by four possible
Kottler metrics-solutions of the second Einstein vacuum equation (see Exs. (141) — (144) in §3.2.1 in [5]) with the same
signature (— + + +):

25



Naked "SPIRAL ANTIGALAXY" (108)
with a rotating outer shell and a conventionally stationary core (negative Figure 9a):

Rotating outer shell
of a naked "spiral antigalaxy" ("SAG")
in the interval [rs,r2] (negative Figure 9a) signature (++4)

I dsl(_al)2 =— (1 — T3'1T) c?dt? + pgzrl) + p,dO* + (r +a? + 2 i 9) sin? 9 d¢p? — 2r3plm1 sin? 0 d¢cdt,

P1
(109)
H dsz(_az)2 =— (1 - Tzzr) cdt? + p(LZrz) + p,d6? + (r2 + a2 + r32m2 222 5in 9) sin? 0 dgp? + 2221 gin2 g decdt,
2
(110)
\Y dsg(_bl)2 =— (1 + ijr) c?de? + pg,TS) + p;d6? + (r + a3 LEELL 9) sin? 9 d¢p? — 2r3p3m3 sin? 0 d¢cdt,
3
(111)
H’ dsi_bl)2 = - (1 + r;ir) cidt? + pg,:) + p,d6? + (r + a? ToATAE G2 9) sin? 8 d¢p? + ZTB;:a" sin? 0 decdt;
(112)
The resting* core
of a naked "spiral antigalaxy"
in the interval [ra,rs] (negative Figure 2a), signature (—+ + +)
| dsHeV? = (1 ey —) c2dt? + 2T r2(d67 + sin® 0 dg?), (113)
(-52)
H ds{FP? = (1 +32 L) cdt? + ‘j— +12(d6? + sin? 0 d¢?), (114)
(7))
2
Y ds{V? = (1 T _ T ) c2dt? + —Z— +r2(d6? + sin? 6 dg?), (115)
r i, (1_7‘47,3_7“2_>
73,3
H’ dsHPP? = (1 TR s ) e’ + 2 2(d0% + sin? 6 dgP); (116)
(1+ 2 )
4 layers of the substrate
rotating naked "spiral antigalaxy"
r e [0,00], signature (— + + +)
ds(_)2 —c%dt? + pldr + p1d6% + (r? + a?) sin? 6 d¢p?, 117)
i ds{;)? = —c2dt® + "2:” + p,d0% + (r2 + a?) sin? 6 dep?, (118)
ds;_-;z = —c2dt? + ”jfrz + psd02 + (r? + a2) sin? 0 dop?, (119)
ds$)? = —c?de® + % p4d6? + (r? + a?) sin? 0 d¢?, (120)

where the parameters a_a;, p,, V;, I'si , 4, are defined by Exs. (102) - (107).

Unlike the "electron” and "positron" described in [7], the naked "spiral galaxy" and the naked "spiral antigalaxy" are not

complete antipodes of each other, since they have different rsjand r4;. Therefore, when merging, they do not annihilate, but
complement each other.

This hypothesis of the coexistence of naked "spiral galaxies" ("SG") and naked "spiral antigalaxies" ("SAG") is supported not

only by the mathematical necessity of the completeness of the Algebra of signature to maintain vacuum balance, but also by
some observational facts.

For example, there is a colossal force that causes spiral galaxies to merge into one elliptical galaxy (see Figure 17).
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a) b)
Fig. 17. The merger of a spiral galaxy and a spiral antigalaxy (a) leads to the fact that
their spiral structure is broken up and as a result
one giant elliptical galaxy is formed (b)

Purely Newtonian gravitational attraction (i.e., the gravity mechanism described in [11]) is clearly not enough to make ordi-
nary galaxies (as huge clusters of stars) quickly approach each other. It is a different matter if it is not clusters of electrically
neutral stars that are attracted, but their differently charged naked bases, i.e. a naked "galaxy" and a naked "antigalaxy".
In this case, the naked geometrized bases, when approaching, drag along neutral stars, gas and dust.

For example, in order to explain the gravitational convergence of our galaxy and the galaxy M 31 (Andromeda Nebula), there
is clearly not enough baryonic matter in these galaxies. Therefore, according to modern concepts, the synthetic concept of
"dark matter" is used, which supposedly fills the corona (i.e., the accreted halo) of the galaxy. In this case, the mass of dark
matter in the galaxy should be 80 - 85% of its total mass. In the fully geometrized hypothesis proposed in this article, the
concept of "dark matter" is replaced by the concept of a charged or uncharged naked “galaxy". Perhaps this will be sufficient
to explain, for example, the reason for the convergence of galaxies and many other effects on a galactic scale.

Another piece of evidence in favor of the hypothesis under consideration is the fact that the merger of a spiral galaxy and a
spiral antigalaxy (see Figure 17a) leads to the destruction of their spiral structure, and as a result, one electrically neutral
elliptical galaxy is formed (see Figure 17b). From the metric-dynamic model of the outer shell of a naked "elliptical galaxy"
(72), it is evident that it consists of two electrically charged naked galaxies with signatures (+ ——-) and (- + + +).

A separate extensive study should be devoted to the description of naked "SGs" and "SAGs" based on the sets of metric
solutions of the Einstein vacuum equation (89) — (98) and (100) — (110) using the methods proposed in GVPh&AS
[1,2,3,4,5,6,7,8,9,10,11].

In this article we will only make some assumptions regarding the arms of the naked “spiral galaxy” based on the metric-
dynamic model of its outer shell (89) — (98).

11 The outer shell of a “spiral galaxy”

Within the framework of the GVPh&AS developed here, the metric-dynamic model of the rotating outer shell of a naked
“spiral antigalaxy” (“SG”) is determined by the full set of Kerr metrics (89) — (92)

2r3 1Traq

2 2
ds (+a1)2 (1 i lr) c?dt? — Zg;) - pdo?% — (TZ +a? + wsinz 9) sin? 0d¢p? + =22—sin? O dpcdt, (89

2
ds{teD? = ( r“r) Zdtz—zi—pzdez—(r2+a§+ 3:“125”1 6) sin? 6 dg? - 2rsaras sin? @ dgcdt,  (90')

(a,2)

ds("‘bl)z 2r33Taz 3ra3

2
+ = 3r) c’dt? — % — p3d6? — (rz + a3 — T3Zm3 sin 9) sin? 0dp? + =2=sin? § dpcdt, (91

(+b1)2 ( r“r) cidt? — ZL) p,d0? — (TZ +aZ — :m‘* sin 9) sin? 0 d¢? — 2r3:m4 sin? 0 d¢cedt, (92"
where q; = 22 Vet jg ellipticity parameter of the i-th metric layer of A1620-vacuum in the vicinity of the core of the naked "SG";
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A practically similar set of metrics was considered in the article [8] when studying the outer shell of a free valence “electron”
moving rectilinearly and uniformly (see Exs. (20) — (24) in [8]):

2
Zdtz—”;; — pdf? — (r a2+ % 2 g sin? d¢? +

2r6ra

dsl(+a1)2 _ ( TZT =5 —sin? 0 dcdt, (21) B [8]

2rgra

d52(+a2)2 sin? 0 decdt, (22) B [8]

rera 2r5ra

)e )
Tér) c?dt? — p;;z — pd6? — (r + a2+ 9% g2 0)5in2 0dep? —
) )

2
ds{™M? = (14 50) c2de? - p;; — pd6? — (r + a?

sm2 ) sin? 0 dp? + =>—sin? 6 dcdt, (23) B [8]

2r5ra

ds{tPM? = Hee sin2 @ dpedt,  (24) B [8]

2
rsr) c?dt? — p;;) — pdf? — (r2 +a? - gin 9) sin? 0 d¢? —

T‘ﬁ' VZ

where a; = is the ellipticity parameter of the picoscopic stable Amn-vacuum formation.
Indeed, for r; = 13, = 13, = 133 = 134, EXS. (89) — (92) and (20) — (24) in [8] coincide up to the scale (r; > 7¢). Therefore,
we will use the results of the study in the article [8].

In this article, we will not analyze the features of the rotation of the outer shell of the naked "SG" in the case of 13, # 13, #
r33 # 134 and V,y # V,, # V,3 # V,, since this requires a separate extensive study, which may lead to a solution to the
problem of the formation and features of the movement of the spiral arms of the SG.

Carrying out an analysis of the system of Kerr metrics-solutions (89) — (92) of the Einstein vacuum equation, completely
analogous to the analysis of metrics-solutions (20) — (24) in [8], we find that in the outer shell of the naked “SG” (more
precisely in the vicinity of its core), in addition to the laminar flowing subcont-antisubcont currents, four toroidal-helical
vortices are also induced, which on average are reduced to two counter toroidal-helical vortices (see Figure 18a).

a) b)
Fig. 18. Two counter toroidal-helical subcont-antisubcont vortices (a) form one toroidal-helical vortex of [116,20-vacuum,
enveloped in gas and dust (b), but throwing two jets in opposite directions

Four counter-transverse toroidal-vortex subcont-antisubcont vortices described by
metrics (89) — (92) can explain not only the reason for the existence of two differently
directed jets (see Figure 18), but also many other phenomena that have not yet been
explained.

For example, there are spiral galaxies in which the stars rotate in two opposite direc-
tions (i.e., approximately half of the stars move along their orbits towards the other
half). In addition, in many galaxies, the disk does not lie in one plane, but is curved
like a figure eight (see Figure 19).

These and many other galactic phenomena cannot be explained by modern physical ~ Pue. 19. l'anaktuka, y koTopoii auck
and mathematical models. Whereas the metric-dynamic model of the outer shell of a ~ H30THYT 10710610 BockMepKke
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naked "SG", based on a set of metrics (89) — (92) is rich enough in parameters (102) — (107) to explain many unusual properties
of spiral galaxies.

At the same time, it is obvious that the Kerr metrics (89) — (92) describe a simplified situation when the outer shell of a naked
“spiral galaxy” is located in an infinite flat space. In fact, within the framework of the hierarchical cosmological model (see
[6]), galaxies are located inside a closed Metagalaxy (i.e., inside the observable Universe with a radius r.~ 10?° cm). In other
words, in a reference frame that very slowly rotates together with a naked “galaxy” inside an extremely slowly rotating Met-
agalaxy, its outer shell (more precisely, the halo of the galaxy, see Figure 9a) can be approximately described by the Kottler
metrics of the form (15) — (18):

dst? (1 B % + :_;) c2di? (1—:13::%) —72(d0? + sin? 0 d¢p?),

ds$t=7?2 (1 +22 - :—;) c2dt? — (Hi_f_é) —r?(d6? + sin® 6 dp?),

ds3(+_--)z _ (1 _ % _ :_;) c2dt? — (—1_:13_?_% —12(d6? + sin? 6 d¢?),
g

but under the condition of a large distance from the galactic core (i.e. at v >> 13 = 131 ® 13, = 133 = I3,).

In other words, the Kerr metrics-solution (89) — (92) of the first Einstein vacuum equation (42) in [5] (R;, = 0) do not describe
a huge rotating spherical halo around a rotating naked "SG". For a more correct description of the galactic halo (as well as for
the entire rotating galaxy as a whole, located inside the huge Metagalaxy), it is necessary to find the exact solution metrics of
the second Einstein vacuum equation (46) in [5] (R, £ Agi, = 0).

In our opinion, a deep analysis of even a simplified set of metrics (89) — (92) with 13 # 13, # 133 F 134, andV,y # V,, #
V,3 # V,, using the mathematical apparatus of GVPh&AS [1,2,3,4,5,6,7,8,9,10,11] will lead to an understanding of many
processes occurring in the outer shell of the SG and SAG, including their spiral arms and in the halo. However, this requires
a separate extensive study.

CONCLUSION

This twelfth part of the "Geometrized Vacuum Physics (GVPh) based on the Algebra of Signature (AS)" (GVPh&SA) is
devoted to the study of the galactic level of organization of the Universe based on the mathematical apparatus and methods
described in the previous articles of this project [1,2,3,4,5,6,7,8,9,10,11].

This article proposes a hypothesis that the geometric funnel-shaped (resting or rotating) basis of all types and kinds of galaxies
(spherical, elliptical, lenticular, spiral and ring) are various combinations of 16 types of galactic Gx-"quarks" and Gy-"anti-
quarks" with different signatures, which are presented in Table 1.

In the framework of the GVPh&AS developed in this article, galactic Gy-"quarks" and Gy-"antiquarks" are practically the
same (i.e., they are described by the same metrics) as planetary Px-quarks™ and Py-"antiquarks" (see Table 1 in [10]) and
picoscopic Ex-"quarks" and E-"antiquarks" (see Table 1 in [6]). All these "quarks" and "antiquarks" differ only in the set of
radii of spheres (i.e. core of the "corpuscles") ri_1, Ii, li+1 from the hierarchy of radii (3) of the hierarchical cosmological
model [6].

In other words, all these "quarks" and "antiquarks" in the resting form are described by the same complete set of Kottler
solution metrics of the second Einstein vacuum equation (46) in [5], and in the rotating form - by the same complete set of
Kerr solution metrics of the first Einstein vacuum equation (42) in [5]. They differ mainly in scale. For example, galactic
Gk-"quarks" are approximately 10 orders of magnitude larger than planetary Py-"quarks", which in turn exceed the picoscopic
E-"quarks" in size by 20 orders of magnitude.
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The essential difference between the "corpuscles” (i.e. stable spherical Amn-vacuum formations) of different scales consisting
of these "quarks" and "antiquarks" is mainly that the larger the scale of the "corpuscles”, the finer the details of their metric-
dynamic structure become noticeable and should be taken into account. For example, in all Kerr metrics (20) — (24) in [8],
due to the extreme smallness of the picoscopic Ex-"quarks", it can be assumed that all ry; and V,; are the same. Whereas in
the Kerr metrics-solutions (89) — (92) of the galactic Gk-"quarks", it should be taken into account that the case is closer to
reality 3, = 13, ® 133 ® 134 and V,y = V,, = V,3 = V,,. This leads to the fact that large-scale “corpuscles” (i.e., naked
“galaxies” and “antigalaxies”) have a more visible internal infrastructure (for example, such as spiral arms, jets, Fermi bubbles,
satellites, etc.).

At the same time, there are no purely naked Gy-“quarks” and Gy-“antiquarks” and naked “galaxies” and “‘antigalaxies” con-
sisting of them. The directed (ordered) motion of a large cluster of small “corpuscles” (such as naked “stars” and “planets”,
“gas”) and a huge cluster (cloud) of even smaller “corpuscles” (such as “atomic” and “molecular gas”) are capable of influ-
encing the metric-dynamic state of naked Gy-“quarks™ and distorting their geometric structure. On the other hand, the rotating
funnel-shaped metric-dynamic structure of the additive mixture of galactic Gx-“quarks” and Gy-“antiquarks” influences the
behavior of the cluster of “stars” and “atomic-molecular” clouds captured in this gravitational trap. Together they form a huge
variety of star-planetary-gas-dust clusters with different configurations (morphology), which we call galaxies.

A huge stationary (or rotating) Ais20-vacuum gravitational funnel (i.e., the outer shell of a naked "galaxy") attracts billions of
"stars" and enormous clouds of "gas" and "dust" in almost the same way as a local cluster of "dark matter".

Therefore, we propose to consider giant "corpuscles” (i.e., naked "galaxies" consisting of a huge cluster of Gy-"quarks" and
Gk-"antiquarks") as "particles" of dark matter. This essentially means that it is proposed to supplement the Standard Model of
elementary “particles”, consisting of Ex-“quarks” and Ey-“antiquarks” (see Table 1 in [6]), with planetary Py-“quarks” and
Py-“antiquarks” (Table 1 in [10]) and galactic Gk-“quarks” and Gg-“antiquarks” (Table 1 in this article).

This article is mainly of a programmatic nature. It only outlines the ways of solving a number of problems of the world of
galaxies based on the hierarchical cosmological model [5,6] and the mathematical apparatus of the "Geometrized Vacuum
Physics Based on the Algebra of Signature" (GVPh&AS) [1,2,3,4,5,6,7,8,9,10,11]. Each hypothesis expressed here requires
detailed elaboration and experimental verification. But at the same time, the direction of search proposed here can lead to
important results.

Let’s recall that the entire scientific project GVPh&AS is aimed at implementing the Clifford-Einstein-Wheeler program for
the complete geometrization of physics, and we hope that this article is another step in this direction.
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APPENDIX 1
What is more beautiful is more correct

Hierarchical cosmological metric-dynamic model, based on metrics-solutions of the truncated third vacuum Einstein equation
(20) in [6] (or (2)) with a conditionally limited, closed hierarchical chain of ten +A,-term

Ry + g; ZlOz A :0, ’
{ ik Gik Lim=11m (2)

Rix — Gik Zn=1Am =0,

where A, = Tiz, m=1,2,3, ..., 10, and according to Ex. (44) in [6]:
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ri~10% cm
r.~10% cm
rs~ 10 cm
r;~ 10" cm
rs~ 102 cm
re~ 103 cm
r;,~10%cm
rg~ 1034 cm
ro~ 10 cm
ri~10->cm

is radius commensurate with the radius of the "mega-Universe" core;

is radius commensurate with the radius of an "observable Universe" core;
is radius commensurate with the radius of a naked "galactic" core;

is radius commensurate with the radius of the core of a naked "planet";

is radius commensurate with the radius of a naked "biological cell*;  (3")
is radius commensurate with the radius of an "elementary particle"” core;

is radius commensurate with the radius of a "proto-quark™ core;

is radius commensurate with the radius of a "plankton” core;

is radius commensurate with the radius of a "proto-plankton™ core;

is radius commensurate with the size of the "instanton" core.

The metric-solutions of the system of Eqs. (2) using the methods of the Algebra of signature [1,2,3,4,5,6,7,8,9,10,11] describe
a direct decreasing chain of ten stable spherical Amn-vacuum formations nested into each other with approximate radii (3")

(see Figure Ala), and a reverse increasing chain of ten stable spherical Amna-vacuum anti-formations nested into each other
with the same approximate radii (3") (see Figure Alb).

Sequential closed
hierarchical cosmological model 1

Cosmological Cosmological
descending chain ascending anti-chain

a) b)
Fig. Al. Schematic representation of a sequential closed
hierarchical cosmological model 1

The sequential descending chain of solution metrics (35) — (42) in [6] of equation (2") can be represented in the following

form:
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Sequential closed

hierarchical cosmological model 1
(SCHCM 1)

1.1 Direct descending ten-level cosmological chain
with signature (+ — —-) (see Figure Ala)

The core 1
of the naked "mega-Universeio” with ry ~ 103° cm,
interval [r, r1] (Figure Ala), with the signature (+ — —-)
(+---)2 _ T TR\ 5.0 ar? ) 2 2 2
ds; = (1 - +r12)c dt 7(1_%”%) r*(d0* + sin® 6 d¢*?),
d52(+———)2 = (1 + % - :—z) c?dt? — ‘:27” —12(d6? + sin? 8 d¢?),
1 (1+7_2)
2
ds{ % = (1-2- D) c2arr - rz)—rz(dﬁz +sin? 0 dp?)
i T =
1
2
dsf"_)z = (1 + % + :—2) c?dt? (1 :Z 72) 2(d6? + sin? 0 d¢?)
i Tta
1
The core 2

of the naked "observable Universeio" with ro ~ 102 ¢m,
interval [rs, r2] (Figure Ala), with the signature (+ — —-)

ds{t % = (1-D 4 )Zdtz—”l—rz2

=

d5‘2(+___)2 _ (1 +B_ :—;) c2dt? ( ?:2
R
r L3
d£+ )Z_(1+%+%)Czdt2_@

2
1+——T—z)
T2

—12(d6? + sin? 0 d¢?),

T)
2z
T2

—12(d6? + sin®? 8 dp?);

The core 3
of the naked "galacticio" with r3~ 1017 cm,
interval [ra,rs] (Figure Ala), with the signature (+ — —-)

dS(+___)2 _ (1 Ta + ) c2dt? — Lz_ rz(dgz + sin%0 d(bz):
1 I (1—%“+r—2)
T3

ds{ ™% = (142 - 5) ctae? - (Hd_—__) = r?(d6* + sin® 0 dg?),
r T%

dsg? T = (1R = ) P — iy = e s 0 dg),
r T%

dsF2 (1 +24 r_z) 2dt? — —2_ _ +2(d0? + sin? 6 d$?);
4 TP (1+T7“ T—z)
3
The core 4

of the naked "planetio” with rs~ 107 cm,
interval [rs,rs] (Figure Ala), with the signature (+ — —-)

(+——-)2 _ s 2 7.2 dr?
ds! =(1- +) dt? - —

2
_+f_z)
T4

—1r2(d6? + sin? 0 d¢?),

~ —12(d6? + sin? 8 d¢?),

=~ — 12(d6? + sin? 8 dp?);

—7r2(d8? + sin? 0 d¢?),

—12(d6? + sin® 6 dp?),

—1r2(d8?% + sin? 0 d¢?),

(A1)

(A2)

(A3)
(A4)
(AS5)
(A6)

(A7)

(A8)
(A9)
(A10)

(A1)

(A12)

(A13)
(Al14)
(A15)

(A16)

(A17)

(A18)
(A19)
(A20)

(A21)

32



H!

Hr

The core 5
of the naked "biological cellio" with rs~ 103 cm,
interval [re,rs] (Figure Ala), with the signature (+ — —-)

PR 2 2
dsl(Jr )z - (1 - % + :—52) c2de? — —4

2
(1_ 6 T_Z)
T TS

—12(d6? + sin® 6 dp?),

ds (+_——)2 ( TZ) c2dt? ar —12(d6? + sin? 0 d¢?),
P )
5
ds I = (12 T_z) 2dt? —— 120462 4 sin? 6 d¢?),
2 (l_r_e_r_)
T 7’5
ds{ 2 = (1424 @) 2dt? — — < — r2(d6? + sin? 6 d¢p?);
roord (1+’—T6+T—2)
s
The core 6

of the naked "electronio" with re~ 10-13cm,
interval [r7,rs] (Figure Ala), with the signature (+ — —-)

— 2 2
ds(+ 2 = (1—%+T—2)czdtz——dr -

(1—r—7+
r

(+-—-)2 _

ds, 1+——T—2 c2dt? —

23

——( — — r%(d6? + sin® 0 dp?),
-7

rz) r2(d6? + sin? 0 dp?),
E

—12(d8? + sin? 6 d¢?),

re r7__2
T r6
——— 2 2
dsf' 2 _(1+724+7 CzdtZ_L—rz(d92+sm 0 do?);
rorg (1+TT7+—2)
3
The core 7

of the naked "proto-quarkao" with r7 ~ 1024 cm
interval [rs,r7] (Figure Ala), with the signature (+ — —-)
(+---)2 _ s c2dt? — ar? 20402 2 2
d =(1—-=+ dt* — —————r*(d6° + 6do*),
51 ( T r7) (1_778+%) r( sin® 6 d¢*)

dr?

rs T
(1+ r r%)

) c2dt? —
)czdtZ - d—rzz —7r2(d8? + sin? 0 d¢?),

r2(d6? + sin? 6 d¢?),

3 T T
T (1-%2-%)
2 2
dsgt 7% = (1424 D) 2dt? - —— — r2(d0? + sin? 0 d?);
4 r o or? (1 +I8 4 T_z)
T T7
The core 8

of the naked "planktonso" with rg~ 1034 cm,
interval [ro,rg] (Figure Ala), with the signature (+ — —-)

(+——-)2 _ _Te T\ 2.0 ar? 2 2 2 2
ds; = (1 - +T82)c dt —(1_r_9+%) r2(d6? + sin® 0 dp?),
T T8
2
dsS % = (1 +2_ T—) 2dt? — —2__12(d?% + sin? @ d¢?),
2 T (1+r7"—r—2)
g
——-)2 2 dr? .
ds§+ 2 _ (1 — % — :—Bz) c?dt? — @ —12(d0? + sin? 6 d¢p?),
r Ts
2 2
s = (1424 :—8) c2dt? — (dTZ_Z) —r2(d6? + sin? 0 dp?);
7
The core 9
of the naked " proto-planktonio” with rg ~ 105 cm
interval [rio,rg] (Figure Ala), with the signature (+ — —-)
ds&2 = (1 LELI ) c2der — —9° ___ r2(d6? + sin? 6 d¢p?)
1 r $ <1—r1—°+é) '
r Tg

ds(+_")2 1 + prpp——
( <1+ 0 - é)

= )czdt2 L r2(d0? + sin? 6 d¢?),
9

(A22)

(A23)
(A24)
(A25)

(A26)

(A27)

(A28)
(A29)
(A30)

(A31)

(A32)

(A33)
(A34)
(A35)

(A36)

(A37)

(A38)
(A39)
(A40)

(A41)
(A43)

(A44)

(A45)
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ds§t ™ = (1= - D) c2ar? - 2(d0? + sin? 0 d ),

10 r?
-z
r T9

(+-—-)2 _ T10 c2dt? dr? ) 2 ) 2y.
ds, —(1+ " +r92) dt 7(1+%+é) r*(d0* + sin“ 6 do*);
9
The core 10
of the naked "instantonso” with rig ~ 105 cm,
interval [r1,ri0] (Figure Ala), with the signature (+ ——-)
2
dsl(+_")2 =(1-2+ :—2) 2dt? — —2 _ 12(d02 4 sin? 6 d¢?),

2
(1 BLE NELS )
T 7'10

2
( Q_T_z) c2dt? — %—rz(tw2 + sin? 0 d¢?),
T1o (1+—1—T)
s T 27'10
ds{t 7% = (1= - 1) c2dt? — —2 < — r2(d6? + sin 0 dgp?),
o (1—T—1—TT)
T 7’10
2 2
st = (1 +0y %) 2dt? — 2 r2(d0? + sin? 0 d$?);
roor (1+71+T)
1o

The substrate
naked closed "Universeio"
in the interval [0,00], with signature (+ ———)
dséJr"_)2 = c?dt? — dr? — r?(d6? + sin? 6 d¢?).

1.2 Reverse ascending ten-level cosmological anti-chain
with the opposite signature (— + + +) (Figure Alb)
The core 1
of the naked "mega-Antiuniverseio” with ry ~ 10% cm,
interval [rz, r1] (Figure Alb), with the signature (— + + +)

2 2
dsi = (124 )czdtz +ﬁ +72(d6? + sin” 6 dp?),
1-245
r Tl

ds('—+++)2 ( T_Z - ﬁ

+12(d6? + sin? 8 d¢p?),
+12(d6? + sin? 8 d¢p?),
+ 1r2(d6? + sin? 0 d¢?);
The core 2

of the naked "observable Antiuniverseio" with r> ~ 102° cm,
interval [rs,r2] (Figure Alb), with the signature (— + + +)

2 2
ds ( +++)2 (1__+T_2) c2dt? +%+r2(0192 + sin? 0 d¢?),
T3 (1—73+—2)
T2

2 2
ds$; T =~ (1 +Z2- :_22 c2dt? + (1+d+__z) +12(d6? + sin* 0 dp?),
r T%
2 2
s = - (1 o _:_22 c2dt? + ( _d_r_ﬁ) +1r2(d6? + sin? 0 d¢?),
r T%
dsi, T2 = - (1 +245)c2de? + (d% +1%(d6? + sin’ 6 d¢?);
2 1+T+r_2)
2

The core 3
of the naked "antigalacticio" with rs~ 107 cm,
interval [r4,r3] (Figure Alb), with the signature (— + + +)
2
ds{ = —(1-2 4 )czdtz + T+ 72(d0? + sin? 0 dg?),

g

T

(1+ 3 rz)
r T3

ds ( 2 (1 +__7) c2dt? + + r2(d6? + sin2 6 d¢?),
3

(A46)

(A47)

(A48)

(A49)
(A50)
(A51)

(A52)

(A53)

(A54)

(A55)

(A56)
(A57)
(A58)

(A59)

(A56)

(A57)
(A58)
(A59)

(A60)

(A61)

(A62)

(A63)
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ds(T% = _(1 _%_:_z) c2dt? + +12(d6? + sin? 0 d¢?),
’ 3

dr?
=
r T3
2
(1+ LE g )
T3

The core 4

of the naked "antiplanetio" with rs~ 107 cm,
interval [rs, r4] (Figure Alb), with the signature (— + + +)

dsi = —(1-24 5 )c2dt2 +"‘;+r2(de2 + sin? 0 dg?),

2
4 (1 s T)
-
(1+T—5—ﬁ)
r 7'4

(—+++-)2 _ 15 T 2.2 dr?
ds4,3 = (1 " nf) cedt= + 7(1_&; r2)
r T4

dsi; = - (142 ) c2dt? + — 4 12(d6? + sin? 0 dp?);
(1 = —2)
T4

The core 5
of the naked "biological anticellio" with rs~ 103 cm,
interval [re,rs] (Figure Alb), with the signature (— + + +)

(—++0)2 _ _ (1 _T6 , 7%\ 24,2 dr? 2 2 2 2
dsg; "% = - (1-2 4 5) chdt ot (d6? + sin? 0 dp?),
T e

dr?
2
(1+ Te T—z)
T TS

ds{F? = —(1 +%+:—z) c2dt? + +12(d6? + sin? 6 dg?);
, 3

ds£;+++)2 (1 +__Z) c2dt? + +1r2(d6? + sin? 6 d¢?),

+12(d6? + sin? 0 dp?),

dsrH? = (1 +E— T—z) c2dt? +
(

+ 12(d6? + sin? 0 d¢?),

<

r 5
6

ds§;+++)2 =—(1 —r?— :—z) c2dt? + W—l— r2(d6? + sin? 6 d¢p?),
5 1_7_7)
5
ds{, " = - (142 +) dt —(1+76+r_2)+r (d6? + sin? 6 dg?);
The core 6

of the naked "positronio™ with rs~ 10 cm,

interval [r7,rs] (Figure Alb), with the signature (— + + +)
2
dsi = - (1-2+5) c?ar? +ﬁ+r (d6? + sin” 6 d¢?),
1—
T T6
A2 ﬁ+r2(d92 +sin* 0 d¢?),
. (1+77——z)
Te

+12(d6? + sin? 6 dp?),

: (-%-3)
dsCH2 (14724070 242 +%+r (d6? + sin? 6 d¢p?);
4 r g (1+—7+T—)
r Té
The core 7

of the naked “proto-antiquarkio” with r; ~ 1072 cm
interval [rs,r7] (Figure Alb), with the signature (— + + +)

ds{;? = (1——+ )CZdt2+(1_fT”ﬁ)+r2(d92+sin29d¢2),
ar?
1+T73—T—%)
dar
23

— +12(d6? + sin® 0 dp?);

ds ( +++)2 +7r2(d6? + sin? 0 d¢?),

1-— +712(d6? + sin? 6 d¢?),

(135
ds ( +++)z ( TZ)

s = (1+r7+—2) c2dt? +

(A64)

(A65)

(A66)

(A67)
(A68)
(A69)

(A70)

(A71)

(AT2)
(AT3)
(A74)

(A75)

(AT76)

(A7)
(A78)
(A79)

(A80)

(A81)

(A82)
(A83)
(A84)

(A85)
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The core 8
of the naked "antiplanktonio” with rg~ 10~3*cm
interval [ro,rs] (Figure Alb), with the signature (— + + +)

2 2
| ds{ = - (1 ——+:—2) 2dt? + — 2 12(d6? + sin? 6 dp?),

8 (l—r—rg+é)
T8
H dsi; = - (142 D) c2aet + g r___)+r 2(d6? + sin? 0 dg?),
v ds(;? = - (1-2 - 1) c2ar? +( L TZ) +72(d6? + sin? 0 dp?),
8 -7 "2
TB
H’ ds§;+++)2 - _(1 +%+:—z) c?dt? + ( Tz) —12(d6? + sin® 8 d¢p?);
8 Z+

The core 9
of the naked "proto-antiplanktonio” with rg ~ 1075 cm
interval [rio,ro] (Figure Alb), with the signature (— + + +)

. (~++92 _ (1 _Tw T\ 25,2 4r* _ oco52 in? z
H dss, = (1 . +r92)c dt (1_11_”%) 72(d6? + sin® 0 d¢p?),
T 1'9
2 2
v ds(;H? = ( rz) c2dt? ——E__+2(d6? + sin? 0 dp?),
Ty (1+1TO——2)
75
2 2
H s = (1 me r_z) c2dt? — —E __ 12(d6? + sin? 0 dgp?),
Ty (l—rlTO—r—z)
T3
2 2
| ds(—+++)2 (1 + m + r_z) c2de? — ‘f; —12(d6? + sin? 6 d¢?);
75 (1+%"+—2)
T
The core 10

of the naked "antiinstantonso" with rip ~ 10°cm
interval [r1,rio] (Figure A1lb), with the signature (— + + +)

[ dsiprt P =—(1-24 )c2dt2 (1 = rz)+r2(d02+sm26d¢> ),
r r10

(=++4)2 _ _ T T c2dt? + 2 2

H dsy, = (1+ Tw) dat —(1+T_1_i)+r 2(d9? + sin? 0 d¢?),
r 710

(=++4)2 _ _ _ﬁ_r_z 2 5.2 2 2 2

Vv dsiyit? = - (11 )c dt +—(1__ Z)+r (d6? + sin? 6 d¢p?),
T Tio

H dsfoy ™ = _(1+ﬁ+r—z) c2dt? + —2 4 r2(dO? + sin? 0 d¢p?);
S104 T T (1+771+TT)
10
The substrate

naked closed "Universeio"
in the interval [0,], with signature (— + + +)

i dsSH? = — c2de? + dr? + r2(d6? + sin? 6 d¢?).

The center of this hierarchical ten-level chain
is located at the center of the instanton core
with an approximate radius rio ~ 10~ cm.

There are other possibilities for organizing a
closed hierarchical cosmological model based
on solutions of the third truncated Einstein
equation (2). An example of such a model is
given below.

(A86)

(A87)
(A88)
(A88)

(A89)

(A90)

(A91)
(A92)
(A93)

(A94)

(A95)

(A96)
(A97)
(A98)

(A99)

(A100)
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Mixed closed hierarchical
cosmological model 2

Mixed Mixed
cosmological cosmological
descending chain ascending anti-chain

¢

a) b)

Fig. A2. Schematic representation of a mixed closed
hierarchical cosmological model 2

Mixed closed hierarchical cosmological model 2

(MCHCM 2)
2.1 Direct variable ten-level cosmological chain
with variable signature (+ — —-) <> (- + + +) (Figure A2a):

The core 1
of the naked "mega-Universeio” with ry ~ 10%° cm,
interval [r2,r1] (Figure A2a), with the signature (+ — —-)
(+---)2 _ 1 TR 2.9 dr? ) 2 . 2 2

ds! =(1-2 +r12)c dt = r2(d6? + sin? 0 d¢?),
2 2

ds{ 2 = (14 % - % c2dt? — (Z =y — r?(d6% + sin® 6 dg?),
2 T2 _

— A r2(d6? + sin? 0 dd?),

—12(d6? + sin®? 8 dp?);

(A101)

(A102)

(A103)
(A104)
(A105)

(A106)
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The core 2
of the naked "observable Antiuniverseio" with ro~ 10%° cm,
interval [rs,r2] (Figure Ala), with the signature (— + + +)

2
dsi = - (1-2 41 )Czdtz +(+Trz)+r2(d92+sin29d¢z)'
1-245
2

ds;? = — (142 - D) c2ar? + ﬁ +72(d6? + sin? 6 dp?),
: =
2
ds % = = (1-2 - D) c2de? + 9~ 4 12(d6? + sin? 0 dgp?),
72 (1—T73—T—2)
2

ds{;? = (1 +r7+r_2) c2dt? + +72(d6?% + sin? 6 d¢p?);

dr?
(1 + T73+é)
2
The core 3
of the naked "galacticio” with rs~ 107 cm,
interval [ra,rs] (Figure A2a), with the signature (+ — —-)
(+——-)2 _ s c2dt? dr? .2 2 2 2
ds; =(1- T+T dt* — ———— —r%(d0?% + sin* 6 d¢?),

_Ta T
(2eg)

2
dstt=)2 (1 4T T_z) c2dt? — —— — r2(d6? + sin? 6 d¢?),
2 72 (1+2-5)
3
2 2
dsF2 (1 L T_z) 2dt? — —2  —12(d6? + sin? 0 d¢?),
3 [l T3 (1_ r_4_T_z)
T 1'3
2
dsf'_")z = (1 + % + :—) c2dt? — f: z) —12(d? + sin? 0 d¢p?)
3

The core 4
of the naked "antiplanetio" with rs~ 107 cm,
interval [rs,rs] (Figure A2a), with the signature (— + + +)

(++02 _ _ (1 _ 15 7%\ 2.2 dr? 2 2 2 2
dsgy"? = - (1-Z45) chdt ot (d6? + sin? 0 dp?),
T T

dr?
(1+ =S ﬁ)
.

(=+++-)2 _ _ _Is_ T\ 2442, 4r.
d5‘4'3 = (1 - ‘rf)c dt + (1 s .,2)
T T4

ds{52 = (1+ _"_Z)C dt® + +12(d6? + sin? 0 d¢?),
T4

+12(d6? + sin® 8 dp?),

ds ( +++)2 (1 + = + ) Zdtz —+ d—z + rz(dHZ + Sinz 0 d(l)z),

(1 + %5 + r—z)
T4
The core 5
of the naked "biological cellio" with rs~ 103 cm,

interval [rs,rs] (Figure A2a), With the signature (+ ——-)
st = (1= 4 D) c2de? - —r2(d6? + sin? 0 dp?),
T r (1 - )

dsF2 ( TZ) c2dt? — r2(d6? + sin? 6 d¢?),
2 4 (1 7‘_)
ds{ "% = (1 T—i) cdt? - —1r2(d6? + sin? 6 d¢?),
3 2 (1 )
)2 r? dar
as{ ™ (1+f+é)czdf2—m‘rz(d‘)z“m rary
L
The core 6

of the naked "positronio" with re~ 103 cm,
interval [r7,re] (Figure A2a), with the signature (— + + +)

ds ( +++)2 (1 _n )Czdtz + d—rzz +12(d6? + sin? 6 d¢?),

[ A
(o)
dr?

2
T TG

"'s

dsé__2+++)2 _ _(1+%_:_2) c2dt? + +1r2(d6? + sin? 0 d¢?),

(A107)

(A108)
(A109)
(A110)

(A112)

(A113)

(A114)
(A115)
(A116)

(A117)

(A118)

(A119)
(A120)
(A120)

(A121)

(A122)

(A123)
(A124)
(A125)

(A126)

(A127)

(A128)

(A129)
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— 2 2
dsé,;H)2 = —( —%—:—2) c?dt? +(i;ﬂ)+ r2(d0? + sin? 0 d¢?),
6 1-7-5
6
(402 _ T LT (2442 dr? 20402 :
dse 4 = (1+ . +ré)c dt +(1+T77+T_2)+r (d6? + sin? 0 dp?);

The core 7
of the naked "proto-quarkso" with r7 ~ 10724 ¢m,
interval [rs,r7] (Figure A2a), with the signature (+ — — )

——)2 2 dr? .

dsf* 2=(1 -%+I—z) P~y 0 ¥ sint 046,

2z ;r v
( rz) c?dt? r2(d0? + sin? 0 d¢?),

7 (+2-3)
dst 7 = (1= - D) c2de 4 12(d? + sin® 0 dg?),

i (1-22-5)

(+———)2 s T2\ 29,2 ar? 20402

(1+?+r_2) dt —(T—r (d6? + sin? 8 d¢?);

7 1+T+r_z)

7

The core 8

of the naked “antiplanktonio" with rg~ 10~3*cm
interval [ro,rs] (Figure Ala), with the signature (— + + +)

ds{ P =—(1-24 )czalt2 A — 12(d6? + sin?  dg2),

2
(1_ T, r_z)
T 1‘8

7+r 2(dg? + sin? 0 d¢?),
1+72 -

rore ( _rTg_r_z
— 2
dsg, P = —(1+245) c2de? + (L —r2(d0? + sin® 0 dp2);
8 1+7+—2)
g
The core 9

of the naked " proto-planktonio” with rg ~ 107 cm,
interval [rio,ro] (Figure A2a), With the signature (+ — —-)

+——-)2 _ T, TR\ 2.2 .2 2
ds! _(1 r°+r2)cdt (1 o ) r2(d6? + sin? 0 d?),

T.Z

) cat? - — r2(d0? + sin? 0 d¢p?),

«?‘N

1+~ T—Z)
Ty

-5e-)

N

ds{ 2 = (1-20-5) c2de? - ( —r*(d6? + sin® 0 d¢?),

=1
=(

=<

9

ds{T% = (14204 D) c2de? - "’7’”22 —12(d6? + sin? 6 dp?);
Ty (1+r%0+r—2)
The core 10

of the naked "anti-instantonio" with ryo ~ 107>°cm,
interval [r1,ruo] (Figure A2a), with the signature (— + + +)

dsoy = - (1245 ) c2dt? + +72(d6? + sin® 6 dp?),

10 1 (1_T_1 2 )
T TlO
dsCHP2Z _ (1 +__L) c2dt? + 7+r2(d62 + sin® 6 d¢?),
S10,2 (“T i )
10
2 2
dsght? = = (1= 2= ) Pde? + 24 r2(d07 + sin® 0 dg?),
W]
10
(=+++H)2 _ rg, 1% c2dt? dr? 2 2 . 2 2.
s ~(1+2 +r120) dt +( vy +72(d6? + sin? 0 d¢?):
T TlO
The substrate
naked closed "Universeio"
in the interval [0,00], with signature (+ ——-) or (— + + +)

d55(+"_)2 = +c2dt?> Fdr? ¥ r23(d6? ¥ sin? 0 d¢?).

( ) iy
dsG = - ( —E—r—z)chtule) r2(d6? + sin? 0 dgp?),
( )

(A130)

(A131)

(A132)

(A133)
(A134)
(A135)

(A136)

(A137)

(A138)
(A140)
(A141)

(A142)

(A143)

(A144)
(A145)
(A146)

(A147)

(A148)

(A149)
(A150)
(A151)

(A152)

(A153)
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H!

H!

Hr

2.2 Direct Inverse variable ten-level cosmological anti-chain
with variable signature (+ — — -) <> (— + + +) (Figure A2b):
The core 1
of the naked "mega-Antiuniverseio” with ry ~ 10% cm,
interval [rz,r] (Figure A2b), with the signature (— + + +)

dsy T = - (1-245)c 2dt2+(+2r2)+r2(d92+5in29d¢2)f
Tl
T 7'1

T 2(d6? + sin? 6 d¢?),

+12(d6? + sin? 8 d¢p?),

r i (_r_Z_é
T Tl
2
dsGH % = —(1+240) c2de? + —2 +12(d6? + sin? 0 d¢?);
S14 roorf (1+r—2+r—)
r2
1
The core 2

of the naked "observable Universeio" with ro ~ 102 c¢m,
interval [rs,r2] (Figure A2b), with the signature (+ — ——)

ds{2 = (1—%"‘:_2) c2dt? —ﬁ—ﬂ(dm +sin? 6 d¢?),
r 1

ds{% = ( :_;) c2de? — (H‘fTTZ_Z_Z) r2(d6? + sin? 6 d¢?),

ds{ = (120 :_) c2de? — (1_2_:—2:) —12(d6? + sin? 6 dp?),

dsy 7% = (1424 5) c2ae —(1%:)—7"2((192 + sin® 6 d¢?);
The core 3 h

of the naked "antigalacticio" with r3~ 107 cm,
interval [ra,rs] (Figure A2b), with the signature (— + + +)

ds ( +++)z (1__+ ) 2442 +(1_‘:_4;Zﬁ)+r2(d92 + sin? 0 d¢?),
r T3

(1+7 T%)

ds§_2+++)2 ( )
dsfy % = = (1= = D) c2de? 4 i r2(d6? + sin? 0 dg?),
( )

+7r2(d6? + sin? 0 d¢?),

ds§;+++)2 =—(1+24+1)c2de2 + +1r2(d6? + sin? 8 d¢p?);
The core 4
of the naked "planetio” with rs~ 107 cm,
interval [rs,r4] (Figure A2b), with the signature (+ — —-)

(+==-)2 _ L dr’
as" = (1- 24 ) e (im0 ¥ sin® 649,
r 7'4
Do (143 D) et - 2 2407 4 sin? 6.dg),
7 (e -5)
ds{t2 = (1 T_j) 2de? — —9___ 2(42 + sin? 6 d¢?),
T4 (1_r75_r_z)
T4
a0 = (1+r_5+r_2)czdt2 — A —72(d6? + sin? 0 d¢?);
T T (1+75+—z)
T4
The core 5

of the naked "biological anticellio" with rs~ 103 cm,
interval [re,rs] (Figure A2b), with the signature (— + + +)

ds ( +++)2 (1__+ ) c2dt? +L+r2(d92+sm 6do?),

53
T

(A154)

(A155)

(A156)
(A157)
(A158)

(A159)

(A160)

(A161)
(A162)
(A163)

(A164)

(A165)

(A166)
(A167)
(A168)

(A169)

(A170)

(A171)
(A172)
(A173)

(A174)

(A175)

(A176)
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H!

dsGH? = (1 +__:_§) c2dt? + +1r2(d6? + sin? 6 d¢?),
5

dr?
2
(1+ Te _ T_Z)
r TS

(1—%6—ﬁ)
2 TS
2 _ Te  T°\ 2442, 4r®
dsg, % =~ (144 T) et +(1+%+é)
s
The core 6
of the naked “electronao” with rs~ 10713 cm,
interval [r7,ré] (Figure A2b), with the signature (+ — —-)
2 2
dst ) = (1 -z +%) 2dt? — —9 12040 4 sin? 9 dp?),
6

2
(1_ Tz, T_z)
r 7‘6

ds{;HY? = _(1 _%_:_52) c2dt? + +72(d6? + sin? 6 dp?),

+712(d6? + sin? 8 d¢p?);

(+==-)2 T2\ 2442 ___ T2 20092
ds, (1+ . rsz)c dt (1+T_7_T_2 72(d6? + sin? 8 dp?),
r T6
F——)2 2 dr? :
ds{t % = (1-2 —) c2dt? ( rj_%)—ﬂ(dez + sin2 0 dp?),
T T6
2 2
ds{"2 = (1 + 24 D) c2de? — —2— 12(d6? + sin? 6 d¢?);
4 rore 1+H+T_)
T T%
The core 7

of the naked “proto-antiquarkio” with r; ~ 1072 cm
interval [rs,r7] (Figure A2b), with the signature (— + + +)

— 2 2
ds§'1+++)2 - _ (1 - % + :—72) c2dt? + (1‘;;&) + r2(d6? + sin? 0 d¢?),

d—
)
1 —%—T—z) c?dt? +d—+r2(dt92 + sin? 0 d¢?),

o)
dr?
2
(1 +8 4 r—z)
r T7

The core 8
of the naked "planktonso" with rg~ 1034 cm
interval [ro,rg] (Figure A2b), with the signature (+ — —-)
dsl(J'"_)2 = (1 - % + %) c2dt? — —2__12(d0? + sin? 6 d$?),

e
r T8

dsiGH +1r2(d6? + sin? 6 d¢?),

dS§_3+++)2

ds$ T = — (1424 5) 2de? + +72(d6? + sin? 0 d?);

ds§+_")2 1+__ ) c2dt? — ( )—rz(dgz + sin? 0 d¢?),
1+
ds$2 = (1 _T_ :_82) c2dt? — 1 ﬁ) —r2(d6? + sin? 0 d¢?),
3
dst% = (1 +r7+::2) c2dt? — +T_§)—r2(d92 + sin? 0 d¢?);
T8

The core 9
of the naked "proto-antiplanktonso™ with re ~ 1075 cm,
interval [rio,ro] (Figure 2b), with the signature (— + + +)

(—+++)2 _ T r? dr? .
ds‘),l - _(1_%+r—2)C2dt2—(1_To+é)—T2(d92 +sm29d¢)2),
T 1'9
—+++)2 T r dr? )
dsé’Z ) = —(1+ 10_r92) c2dt? — m—‘rz(dgz +Sln29d¢2),
r %
(—+++)2 _ T r? dr i
dsg4 =— (1 ;0 - E) c?dt? — (1_71_0 _22) —1r2(d8?% + sin? 0 d¢?),
T 1'9
—+++)2 T r? dr? i )
dSéA. ) :—(1+%+E)c2dt2_(1+To+ﬁ)_r2(d92 +Sln29d¢)2),
r %

(A177)
(A178)

(A179)

(A180)

(A181)
(A182)
(A183)

(A184)

(A185)

(A186)
(A187)
(A188)

(A189)

(A190)

(A191)
(A192)
(A193)

(A194)

(A195)

(A196)
(A197)
(A198)

(A199)
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The core 10 (A200)
of the naked "instantonso” with rig ~ 10~5cm,
interval [r1,rio] (Figure A2b), With the signature (+ — —-)

! ds{ 7% = (1-2 4 ) c2de? - = ,2)—r2(d92+sin20d¢>2>, (A201)

H dst7 = ( +7_E) c2de? — o _:_TZ)—rZ(de2 + sin% 0 dp?), (A202)

v ds{7 = (1 __%)Czdtz ( i )—r 2(d6? + sin? 6 dp?), (A203)

” ds¢ = (1+r7+:_22 c2dt? — [ T: Tz) r2(d6? + sin? 6 d¢p?); (A204)
The substrate

naked closed "Universeio"
in the interval [0,00], with signature (+ — ——) or (— + + +)
i ds$ 7% = +¢2de? F dr?2 F r2(dO? F sin? 0 dp?). (A205)

The general paradox of these closed cosmological chains is that the entire mega-Universe with an approximate radius of the
order of r; ~ 10% c¢m is located inside the core of an instanton with an approximate radius of rip ~ 10°°cm.

In the entire project «Geometrized vacuum physics based on the Algebra of signature» [1,2,3,4,5,6,7,8,9,10,11] we used only
the «Sequential closed hierarchical cosmological model 1» (SCHCM 1). This was not of great importance, since we mainly
considered each "corpuscle" separately. However, it should be taken into account that other possibilities for constructing
hierarchical chains are also possible.

Let’s recall that, as already mentioned in [6], within the framework of the GVPh&AS it is possible to construct hierarchical
chains with different numbers of "corpuscles™ nested one inside another (for example, 3 "corpuscles™ or 5 "corpuscles™ or 7
"corpuscles™ or 10 "corpuscles” etc. There is a huge number of such cosmological chains (see §6 in [6]). But the general rule
is the following: — "All cosmological chains begin with one largest common "“corpuscle™ (for example, with the core of the
"mega-Universe", with an approximate radius r;~ 103 cm) and end with one smallest common "corpuscle” (for example, with
the core of the "instanton", with an approximate radius rip ~ 10 cm).
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