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ABSTRACT

In this article, based on exact solutions of the Einstein vacuum equation, are proposed metric-dynamic models of
the electron and positron "neutrino” in the initial state, i.e. at the moment when it breaks away from the core of
the corresponding "particle”, and in the final state, when almost all the rotational energy of the initial "neutrino"
is converted into its accelerated translational motion. It is shown that Riemannian geometry allows for the con-
sideration of "neutrinos" of various scales: molecular "neutrinos”, cluster "neutrinos", planetary "neutrinos”, ga-
lactic "neutrinos", etc. The article proposes methods for generating "neutrinos" of various scales, convenient for
conducting inexpensive experiments to clarify their properties. Of particular interest are "neutrinos" in the final
state, since the metric-dynamic model of such a "neutrino" does not contain restrictions on the speed of its
translational motion. That is, a "neutrino" in the final state does not have inertia, and theoretically can move at a
speed significantly exceeding the speed of light. The article proposes a method for registering superluminal "neu-
trinos" in the final state.

RESUMEN

En este articulo, a partir de soluciones exactas de la ecuacion de vacio de Einstein, se proponen modelos métrico-
dindmicos del neutrino electrénico y positronico en su estado inicial, es decir, en el momento en que se separa
del nucleo de la particula correspondiente, y en su estado final, cuando casi toda la energia rotacional del neutrino
inicial se convierte en su movimiento de traslacion acelerado. Se demuestra que la geometria de Riemann permite
considerar neutrinos de diversas escalas: moleculares, de cimulos, planetarios y galacticos, entre otros. El articulo
propone métodos para generar neutrinos de diversas escalas, lo que facilita la realizacién de experimentos eco-
nomicos para esclarecer sus propiedades. De particular interés son los neutrinos en estado final, ya que el modelo
métrico-dinamico de estos neutrinos no impone restricciones a la velocidad de su movimiento de traslacion. Es
decir, un neutrino en estado final carece de inercia y, en teoria, puede moverse a una velocidad significativamente
superior a la de la luz. El articulo propone un método para registrar neutrinos superluminicos en estado final.
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BACKGROUND AND INTRODUCTION

This paper is the ninth in a series of articles under the general title "Geometrized Vacuum Physics (GVP) Based
on the Algebra of Signature (AS)". The previous eight articles are listed in the bibliography (Batanov-Gaukhman,
2023a, 2023b, 2023c, 2023d, 2023e, 2023f, 2024a, 2024b; Shipov, 1998).

The paper (Batanov-Gaukhman, 2024b) presented metric-dynamic models of the outer shells of elementary "par-
ticles" moving uniformly and rectilinearly relative to the vacuum of which they themselves consist. In particular,
the outer shell of a free valence "electron" moving translationally with a constant velocity V. in the direction of
the Z axis was represented by a complete set of Kerr metric-solutions with the signature (+ — — =) of the first

Einstein vacuum equation R;, = 0, see metrics (20) — (25) in (Batanov-Gaukhman, 2024b):

"ELECTRON"
moving rectilinearly and uniformly with velocity V, in the direction of the Z axis

The outer shell of a free valence "electron”,

moving rectilinearly and uniformly (see Figure 1) (1)
the interval [r4, 6], with the signature (+ - —-)
2
I dsl(Jr‘”)2 = (1 - T;r) c?dt? — p;:) — pdf? — (r + a2 + % 16796 i 9) sin?9d¢p? + Zrﬁm(’ = =tsin?Gdpcdt, (2)
2
d52(+a2)2 = (1 - TTTT) cidt? — pﬁz) — pdf? — (rz +aZ + 6T iy 9) sin? 0 d¢? — Zrﬁgas sin? 8 decdt, (3)
2
\Y ds3(+bl)2 = (1 + ﬁ) cidt? — pﬁ; — pdf? — (r + a2 - rsm" sin 9) sin?0d¢? + Zrﬁgas sin? 0 dgcdt, (4)
2
H’ dssz)2 = (1 + T%r c?dt? — p:g) — pdf? — (r + a? 6m6 sin? 9) sin®>0dg¢? — 2rﬁm(’s in?0decdt; (5)
The substrate of "electron”
uniformly and rectilinearly moving,
r e [0, =], signature (+ ——-)
2
/ dsé“L)2 = c%dt? — rpzc-l:aé — pd6? — (% + a2) sin? 6 dp?, (6)
where p =12 + a2cos?0, A9=r—rer+ai, AD=r+rer+a,
ag = % — ellipticity parameter, where c is the speed of light. (7)

The analysis of the set of metrics (1) — (7), given in §4 in (Batanov-Gaukhman, 2024b), showed that in the outer
shell of the moving “electron”, i.e. in the vicinity of its core moving with a constant velocity, four intertwined
laminar-toroidal-helical (laminar-turbulent) k-subcont (i.e. intra-vacuum, see (Batanov-Gaukhman, 2023a, 2023b,
2023c, 2023d, 2023e, 2023f, 2024a, 2024b)) vortices are induced, which on average are reduced to two counter-
propagating laminar-toroidal-helical subcont vortices (see Figure 7a,b in (Batanov-Gaukhman, 2024b) or Figure
1a,b). These counter-propagating laminar-toroidal-helical subcont vortices on average completely compensate for
each other’s manifestation, and therefore are not observed (see Figure 1c). That is, in the outer shell of a moving
"electron" there are both laminar subcont currents flowing out from its core and flowing to this core (see §2.2 in
(Batanov-Gaukhman, 2024a)), as well as counter-rotational (turbulent) currents, which also, on average, com-
pensate for the manifestations of the other. Thus, only the core of the "electron"” moving with a constant speed
V, (see Figure 1c) can be observed (Batanov-Gaukhman, 2024b).
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o)
Fig. 1: (Repetition of Figure 7 in (Batanov-Gaukhman, 2025b)). In the outer shell (more precisely in the vicinity of the core)

of the "electron" moving with a constant velocity Vz on average, two counter toroidal-helical subcontact vortices and two
counter (inflowing and outflowing) subcontact laminar currents are induced, which compensate each other's manifestations.
Therefore, only the moving core of the "electron" can be observed

In this case, the metric-dynamic model of the outer shell of a free-valence "positron" moving rectilinearly and
uniformly with a velocity V, in the same direction of the Z axis is represented by a set of Kerr metric solutions of

the first Einstein vacuum equation R;;, = 0 with the opposite signature (- + + +), see metrics (26) — (31) in
(Batanov-Gaukhman, 2024b):

"POSITRON"
moving rectilinearly and uniformly with velocity V, in the direction of the Z axis

The outer shell of a free valence "positron",

moving rectilinearly and uniformly (see Figure 2) (8)
in the interval [ra, 5], with the signature (- + + +)

H’ dsl(_al)2 =— (1 - r%r) c?dt? + p;g:)z + pd6? + (r +a?+ % gin 9) sin?9d¢p? — zrzm sin? 8 decdt, (9)
v dsz(_az)2 =— (1 - T%T) c?dt? + pﬁ;z + pd6? + (r + a2+ % sin 9)sm 0de? + Zrzm sin? 6 dpcdt, (10)

ds{"M? = (1 + r6r) c?dt? + p;g; + pd6? + (r +a? — Tsin2 9) sin?9d¢p? — zrzm sin? @ dgcdt, (11)
I ds( b2z (1 + rsr) c?dt? + p;;)z + pd6? + (r2 +a? - rG;a sin 9)sm 0do? + Zrzm sin? 6 dpcdt; (12)

The substrate of "electron”
uniformly and rectilinearly moving,
re [0, ], signature (- + + +)

; dss(—)Z —c2dt? + Pdr ~+ pd6* + (r* + a?) sin® 6 dp>. (13)

The outer shell of a “positron” moving at a constant speed is completely analogous to the outer shell of a moving
electron” (see Figure 1), but in this case all 4&~antisubcont laminar and vortex processes proceed in the opposite
direction (see Figure 2) and rotated (or phase-shifted) by 90° (see §5.2 in (Batanov-Gaukhman, 2023c)).
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c)

Fig. 2: (Repetition of Figure 8 in (Batanov-Gaukhman, 2025b)). In the outer shell (more precisely in the vicinity of the core)
of a "positron" moving with a constant velocity ¥- on average, two counter toroidal-helical antisubcont vortices and two
counter (inflowing and outflowing) antisubcont laminar currents are induced, which compensate for each other's manifesta-
tions. Therefore, only the moving core of the "positron" can be observed

In this article, we will consider the possibility of a metric-dynamic description of the electron "neutrino" and posi-
tron "neutrino”. It is precisely these stable vacuum formations that were lacking in §4 in (Batanov-Gaukhman,
2023f) to complete the fully geometrized Standard Model of elementary "particles".

In addition, we will show that the existence of "neutrinos" of any scale is possible, for example: molecular "neu-
trinos", cellular "neutrinos", planetary "neutrinos", galactic "neutrinos", etc.

Beginning with the works of Wolfgang Pauli and Enrico Fermi, neutrinos have been the subject of extensive
scientific literature (see, for example, (Ding et al., 2022; Wolfenstein, 1978; Abi et al., 2020; Babu et al., 2020;
Feruglio & Romanino, 2021; Kobayashi et a/., 2018; Criado & Feruglio, 2018; Mertens, 2016; Close, 2010; Balante-
kin, 2011; Winter, 2000; Cooper, 2022; Johnson & Tegen, 1999; Anicin, 2005; Kostelecky & Mewes, 2004; Gu et
al, 2016; King, 2017; Alfonso et al, 2015; Kolbe et al, 2004; Bellerive et al., 2016; Abazajian et al, 2012;
Lasserre, 2014; Adamson, et al., MINOS Collaboration, 2007; Valentino et a/, 2023; Nomura & Popov, 2024;
Andrew et al,, 2011; Worcester, 2023; Shao et al., 2025; Lesgourgues & Pastor, 2006; Suematsu, 2024)), however,
the author has not found a single geometrized model of neutrinos in serious journal publications. In this article,
the model representations of neutrinos differ significantly from those generally accepted today, therefore the
name of this particle is highlighted in quotation marks — "neutrino".

The peculiarities of the mathematical apparatus of the Algebra of signature inevitably force us to introduce new
terminology, therefore, to understand what is written in this work, it is necessary to first familiarize yourself with
the previous articles of this project (Batanov-Gaukhman, 2023a, 2023b, 2023c, 2023d, 2023e, 2023f, 2024a,
2024b).

MATERIALS AND METHOD

1 Analysis of the possible result of a collision of a moving elementary "particle" with a solid obstacle

In §5 in (Batanov-Gaukhman, 2023e) it was shown that four intertwined laminar-toroidal-helical (laminar-turbulent)
subcont vortices, which are induced in the vicinity of the moving core of the "electron" (or "positron"), form a
single geometrized electromagnetic field of toroidal type. If in that field we select only closed (ring-shaped) current
lines (see Figures 3a and 8a), then only a double toroidal-helical vortex of the subcont will remain (i.e. the turbulent
component of the subcont currents in the outer shell of the "electron", or a geometrized magnetic field of toroidal
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type). This double toroidal-helical vortex of the subcont in the outer shell of the moving "electron" will be called
the coupled electron ez,,,,.-"neutrino”.

The bound electron e_,,..-"neutrino” always moves together with the core of the moving «electron» in the form
of two double counter toroidal-helical vortices (see Figures 1 and 3a). The parameters of such a bound e_,,.-
“neutrino” depend on the speed of the «electron» moving together with the core. But if the «electron» moves
with a constant speed, then the parameters of the bound e;,,..-"neutrino” remain constant (const). Within the
framework of the theory developed here, this bound electron e_,,..-"neutrino”.is the light «particle» whose exist-
ence was predicted by Pauli to explain the apparent violation of the law of conservation of energy in beta decay.

a) b) c)

Fig. 3: An "electron" moving together with its associated (bound) ez,,.s.-"neutrino" (a), colliding with a solid obstacle (b),
splits into a stationary "electron" (c) and a complex toroidal-helical vortex (d), continuing to move in the same direction with
the same initial velocity V.. This vortex, within the framework of the theory developed here, is the initial state of a free elec-

tron "neutrino"

Explanation of beta decay based on geometrized vacuum physics requires a separate study, taking into account
the probabilistic description of random and quantum vacuum processes. This article only considers the possibility
of the existence of free "neutrinos" and methods for their mathematical description.

Let a solid obstacle (see Figure 356) appear on the path of the nucleus of an “electron” moving with the velocity
V., the outer shell of which is described by the set of metrics (1) — (7) (see Figure 3a). Let a collision of the core
of a moving “electron” with a solid obstacle result in it stopping abruptly and restoring its original spherical shape
(see Figure 3c). In this case, the pairwise counter toroidal-helical motion of the subcont in the outer shell of the
moving “electron” (i.e. the previously bound e_,,..-"neutrino”) is torn off from its stopped core due to the inertia
of rotation and continues moving in the same direction with the same initial velocity 7. in the form of a complex
subcont formation resembling a spreading double toroidal-helical vortex (see Figure 3d).

Thus, as a result of the collision of a moving “electron” with a solid obstacle, a stationary “electron” and a complex
double toroidal-helical vortex are formed, which we will call the initial state of the free electron “neutrino” (i.e. the
initial free e~ neutrino”).

To clarify the above, we present the metric (2) in expanded form
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2 2,062
+a1)2 TeT r agcos“0 .
dst*V? = (1 - +) c?dt? — dr? — ———"dr? —r2d0? — aZcos*0d0?* — r’sin? 0 d¢p? —
r2+atcos?6 r2+al-rrg r2+a¢-rre
2 2
2 , Teragsin 6) . 2 2 216Tdg )
—(at +=—22——)sin“06d + ————sin“ 6 docdt. 14
( 6 r2+aZcos29 ¢ r2+aZcos26 ¢ ( )

Let's write this metric as two terms
dsl(+a1)2 — dsl(:—al)z + dsl(:;al)z’

where

2
déj“ﬁ==(1-——JEL——)czdtz—-——1———dr2—1Jd92—r2gn29d¢2, (15)

2442 2 2,42 _
r4+ag,cos%6 ré+ag,—17e

2 2 2 in2
dsl(:al)2 =0-c2de? — 2l g2 az,cos?0do? — (aén + w) sin? 0 dg? + —%n _gin2 g depedt. (16)

r2+a2, 176 r2+a2, cos?0 r2+a2, cos?6

Qe =2 (17)

is ellipticity parameter associated with the radius of the core of the moving “electron” r,,;

Qg = "2t (18)

is ellipticity parameter associated with the radius of the throat of the double toroidal-helical vortex rg,, induced
around the core of the moving “electron”.

If the subcont core and the double toroidal-helical vortex of the subcont induced around it move together, then
Tee = Ten~10713cm and, therefore, aq, ~ ag, = a,.

When the previously moving core of the “electron” stops (see Figure 3c), i.e., when V,= 0, the parametera,, (17)
also tends to zero. Therefore, the first term (15) tends to the Schwarzschild metric

lim dsl(;’a‘l)2 = (1 — Tf) c2di? — 4 r2(d6? + sin? 8 d¢?). (19)

=

The second term (16) defines the metric-dynamic model of an unstable toroidal-helical subcont formation, which
continues to move by inertia in the same direction, but gradually dissolves in the vacuum as the parameter

TenVz1

aen ==~ =0 decreases. In this case, the radius of the throat of this toroidal-helical vortex re, gradually in-
creases, while its speed V,, gradually decreases to zero (V,, — 0).

Therefore, the second term (16) describes a gradually dissolving subcont formation
(20)
a,cos?0 TenraZ, sin? 6
r2+aZ,cos?0

dsl(;al)2 = lim [0 - c2dt? — —2lenTGen

2_ 2 2 2 _ (.2 in2 2 P2 -
am r2+a§n—rr6ndr ag,cos“6do (a6n+ )sm 6do +r2+aénmszesm 9d¢cdt] 0.

It resembles a smoke ring in the air, which gradually slows down and expands as it moves away from its origin
until it disappears completely (see Figure 4).
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Fig. 4: Smoke rings gradually slow down and expand as they move away
from the place where they originate

Doing similar actions with metric (5), we obtain

dr?

lim ds{P?? = (1 + E) c2dt? — —= —1r2(d0? + sin* 0 d¢p?), (21)
age—0 r (1+7)
(22)
(+b2)2 _ . . 2942 _ _G&ncos®0 2 _ 2 2 2 _ (.2 _ Teragusin®6\ . 2 _ _ 2TeTaen . _
ds,, = aLlnnl [O cdt g — dr® —ag,cos“6do (aén —r2+agnc0529) sin“6d¢ et costg S 0 dq,’)cdt] =0.

Thus, in the case of a collision of a moving “electron” with a solid obstacle (see Figure 3), from metrics (2) and
(5) two metrics (19) and (21) remain

o7 = (1-5) e~ a0 @)
dr? .
ds{b? = (1 + %) c2de? — @ —12(d6? + sin® 6 dp?), (24)

which describe the metric-dynamic state of the outer shell of a stopped (resting) valence "electron" (see metrics
(24) — (25) in (Batanov-Gaukhman, 2024a)) (Figure 3c), and two metrics (20) and (22)

(207)
+a1)2 . az,cos?0 TenTAZ2n Sin? 0\ . 2TnTa ,
dsl(na 2 = lim [O c2dt? — 2 ——dr? — aZ,cos?0d6? — (agn + 2 — ) 5in? § dp? + s—2—"sin? 9 d(l)cdt] =0,
Agn— T+, —TTen r?+ag,cos*0 r?+ag,cos*0
(22)
+b2)2 . az,cos?0 TenTAZn Sin? 0\ . 2TenTa ,
dsin 2 = lim [O c2dt? — 2 ——dr? — aZ,cos?0d6? — (agn + L — ) 5in? § dp? — S—2—"_in? d(l)cdt] =0,
Agn— T%+ag,+1Ten r?+ag,cos*0 r?+ag,cos*0

describing two counter toroidal-helical vortices of the subcont (see Figure 3d), which gradually slow down and
spread out until they disappear completely.

In addition, there remain two metrics (2) and (3)

(2)
2,02 cos? 2 2
+a2)2 Tenl r+agncos”O)dr TenTQ, . . 2167a .
ds{HoP? = (1 - 54”) c2dt? — T N _ 42 4 g2 cos26)d6? — (rz + aZ, + 52— sin® 0) sin? 0 d¢p? — -—5—""—sin? 0 d¢cdt,
n r2+a,cos?0 r2 +ak, —renr r2+a,cos?0 r2+a,cos?0
(3)

2 2 2 2 2
ds$iP? = (1 o )czdt2 — (Praincoso)ar? _ (r?* + a,cos*0)do? — (rz + a2, — e sin? 0) sin2 0 dp? + % _sin2 § depedt,

2402 2 2 2 24a2 2 24q2 2
ré+agycos?6 T2 +agytrent rétag,cos*0 ré+ag,cos*0

which describe the initial state of the other two counter toroidal-helical vortices of the subcont shown in Figure
3d, at the moment when they have just broken away from the stopped core of the "electron". They also continue
to move in the original direction of the Z axis, but with increasing speed V,,.
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The zero components of the metric tensors from the metrics (2’) and (3')

g(()-(:al) _ (1 _ Ten? ) and g((]gbl) _ (1 + TenT )

242 2 2442 2
ré+ag,cos%0 ré+ag,cos%0

describe the laminar a,6-subcont currents that flow in and out of the core of the “electron” (see § 2.2 in (Batanov-
Gaukhman, 2024a)). Therefore, in the double toroidal-helical vortex that has just moved away from the core of the
stopped “electron”, these currents are still present; as it moves away from the stopped core, they disappear (see
Figure 3d). As a result, we come to the conclusion that this (second) double toroidal-helical vortex, which has just
broken away and moved away a little, should be described not by the metrics (2’) and (3’), but by the metrics
ds$HoP? = 242 — %d?’z — (r* + aZ,cos*6)do? — (r2 +aZ, + %sinz 9) sin? 6 d¢p? — %sinz 8 decdt, (25)

2 2 2
ds$tPD? = c2de? — (2 +aincos?0) 42 (r? + a2,cos*0)do? — (rz + a2, — e gin? 9) sin? 0 dp? + ——=l%n_ sin? g dpcdt. (26)

r2 +aZ,+ rent r2+aZ,cos20 r2+aZ,cos20

2 Metric-dynamic model of the initial electron "neutrino”
2.1 Initial state of the electron "neutrino”

The above analysis allows us to collect metrics (16), (22), (25) and (26) into one system and construct the
following metric-dynamic model of a double toroidal-helical vortex subcont formation that has just broken loose
and moved a little away from the stopped valence "electron" (see Figure 3c,d). In the framework of the "Geome-
trized Physics of Vacuum" developed here, we will call such a vortex subcont formation the initial state of the
electron "neutrino" (or the initial ez ,,+-"neutrino™).

Electron "NEUTRINO"

in the initial state (e, .~"neutrino™)

in the interval [r,, «], with the signature (+ ——-)
2 2 2 in2
+a1)2 a cos<6 Ten17aQ, sin“ 6 . 2Tgn1ra .
dsGP? = . 2qp2 — %m0 g2 _ g2 c0s20d6% — (agn1 + %) sin? 0 d¢p? + ——2—""—sin? 6 decdt, (27)
T24+agn 1 ~TTen1 r2+ag,,c0s%0 r2+ag,,c0s%0
(+a2)2 _ 3 5,2 _ (r*+adpcos?@lar? ., 2 2 2 _( 2 2 Ten2Tagn2 . 2 ) 2 2 _ _2Men2Tdenz . 2
ds,, = c*dt EE T — (r? + agy,cos”6)do r°+agy, + r72+agnzcos2osm 6)sin* 6d¢ rizmgnzmswsm 0 decdt, (28)
(+b1)2 _ 3 5.2 (r®+adnpcos?0)dr? . 5 2 2 2 _( 2 2 Ten2aina . 2 ) 2 2 2T6n2"6nz_ : 2
ds;, " =c*dt R — (r? 4+ agp,cos*0)do T’ + agny Trad,ycos26 M 6)sin* 6 dg +r72+agn2605205m 0 decdt, (29)
(+b2)2 2 7.2 a?,,cos?0 2 2 2 2 2 TeniTQén, SIN2 0\ . o 2 2Ten1T0en1 . 2
ds, =0-c?dt? — =" _dr?2 — a2,,c0s?0d0? — (a?,, — =" ") 5in2 § dp? — —AL—"gin2 9 dpedt;  (30)
n r2+ag,+176n1 r2+al, ,cos?0 r2+al,,cos?0

The substrate of electron "neutrino”
in the interval [0, o]

d55(+)2 = c%dt? —dr? —r%d6? —r?sin? 0 d¢?, (31)

where

vz
Aen1 = Tenz% (32)
is the ellipticity parameter of the first double toroidal-helical vortex of the subcont, with an increasing radius of
the torus throat r,,,;— o and a decreasing velocity of translational motion V,;—0 (see Figure 4);

Aenz = _renzzCV = (33)

is the ellipticity parameter of the second double toroidal-helical vortex of the subcont, with a decreasing radius of
the torus throat r,,,,— 0 and an increasing velocity of translational motion V,,—o0 (see Figure 3e).
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Metrics (27) — (30) are not solutions of the Einstein vacuum equation R;, = 0 (which are conservation laws, see
Introduction in (Batanov-Gaukhman, 2023e)). According to (Batanov-Gaukhman, 2023e) this means that metrics
(27) — (30) describe an unstable (temporary) subcont formation.

Analysis of the subcont velocity and acceleration field, performed similarly to §§ 4 and 5 in (Batanov-Gaukhman,
2024b), shows that metrics (27) — (30) describe two double toroidal-helical vortices. One of them (27) and (30)
(or (20") and (22")) gradually stops and spreads out until it completely disappears. At the same time, the second
double vortex (28) and (29) contracts and accelerates.

Both processes of electron “neutrino” propagation are interconnected, since jointly ensure the fulfillment of the
vacuum balance requirement of the form: (V,; = 0, gy, = ©) & (T2 = 0, V,, = ) (see Introduction to the ar-
ticle (Batanov-Gaukhman, 2023a)).

2.2 Accelerating part of the electron "neutrino”

Let’s consider in more detail the second contracting double toroidal-helical vortex (28) and (29).

At the beginning of the independent motion of the second double toroidal-helical vortex (28) and (29), the radius
of its throat r,,, remains non-zero for some time due to the rotation inertia of the subcont. But gradually this
throat inevitably contracts (i.e. r5,, — 0), filling the place of the missing core. Therefore, the terms containing ren2
in the metrics (28) — (29) tend to zero. This, according to, for example, Exs. (45) in (Batanov-Gaukhman, 2024b)

+al) __ . T T +al) _ . CT Qagy, . +al
Ur( ) = lim c % = 0, Ué ) = lim 262”2762251712 6= 0, Ué )
Tenz—0 7% +ag, cos? 6 Tenz =0 T2 +a,,c05%0

means that the mutually opposite (counter) rotation of the subcont in the considered region of the 1.1-15-vacuum
gradually stops.

0, (34)

At the same time, the ellipticity parameter a,,, can remain unchanged if the decrease in the radius of the throat
of the second double toroidal-helical vortex r,, is accompanied by a proportional increase in the speed of its
translational motion V,, (i.e., with 7, — 0, we obtain V,, - «), so that:

. TemaVs
Agny = lim 22 = const, (35)
T6n2—0 2c
Vzp—

Thus, after a sufficiently long period of time after the second double toroidal-helical vortex breaks away from the
core of the stopped “electron”, its throat contracts almost to zero (i.e. r,, — 0), while the energetics of rotation
of this vortex turns into an increase in the speed (i.e. of the energetics) of the translational motion of the second
double toroidal-helical vortex (V,, —» ). In this case, when r,,, — 0 and condition (35) is met, metrics (28) — (29)
acquire the same simplified form

. (+a2)2 _ 24,2 (r2+a2n cos20) 2 2 2 2 2 2 2 .2 2
rﬁl,llgr—l»odSZn = c%dt —Wdr — (1% + aZ,,cos*0)do” — (r? + ak,,) sin® 0 d¢”, (36)
V>0
2 2 2
b2 _ g (PHEc0s?0) Lo o o a2 20 2 Y2 g dd?
(lim dsy 7 = cPdt —Wdr — (1% + ag,,c0s20)do” — (r? + ak,,) sin® 6 d¢”. (37)
Vp—o0

Metrics (36) and (37) are solutions of the Einstein vacuum equation R;;, = 0 (see (4) — (8) in (Batanov-Gaukhman,
2024b)). This means that they describe a stable subcont (i.e. intra-vacuum) formation, which we will call an
electron "neutrino" in the final state (or a final e, ;-"neutrino™).
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Thus, we arrive at the following model of a final electron e, ;-"neutrino" that is located at a large distance from
the stopped valence "electron" (see Figure 3e).

Electron "NEUTRINO"
in the final state (e, ,-"neu-
trino")
in the interval [0, »], with the signature (+ — —-)

2 2 2
dsr? = c2q¢2 — [+aomp€0s™0 gp2 (r? + aZ,,c0s0)d0? — (r* + aZ,;) sin? 0 dp? — a-cybkoHT, (38)

2 2
r +a6n

2 2 2
dsStP? = c2q¢2 — %dﬂ — (r? + a2, c0s20)d6? — (r? + a2,,) sin®> 6 dp? — b-cybkoHT; (39)
6n2

The substrate of electron "neutrino"
in the interval [0, ]

ds$?? = c2dt? — dr? — r2d6?% — r2 sin® 6 d?, (40)
where according to condition (34)
. Vy
Aenz = 1M Teny — = const (41)

Vzp—
is ellipticity parameter of the final electron e_,,-"neutrino" moving in the direction of the Z axis with the velocity
V, —» oo relative to the resting 1i.1;-15-vacuum, the disturbance of the outer side of which (i.e. subcont) it is.

The tendency of the translational motion velocity of e_,;-"neutrino" to infinity (V,, —» o) seems unacceptable, but
in the mathematical model under consideration there is no limit on this velocity. Perhaps this model does not
correspond to reality, but other metrics-solutions of the Einstein vacuum equation (i.e. stable vacuum formations)
are not obtained in the case under consideration. The validity of this model can only be confirmed experimentally.

3 Metric-dynamic models of the positron "neutrino"

Performing actions similar to (14) — (41) with metrics (9) — (12), we obtain the following metric-dynamic models
of the positron "neutrino".
Positron "NEUTRINO"
in the initial state (e/;,,.-"neutrino™)
in the interval [r,, «], with the signature (— + + +)
ds( ™% = = 0+ c2dt? + S5m0 g2 4 g2 00520407 + (ayy + TG0 2 g g2 - EemTdon_in2 g gpcdy, (42)

r2+aZ,, —TTen1 r2+a2, cos?6 r2+a2, cos?0

2 2 2 2 2
—-a2)2 r°+agy,co0s°0)dr Ten2Tq, . . 2Tgna2ra .
dsz(n 02 = _ (242 4 L FGmpcos O)r oz W4 (2 + aZ,,cos?0)do?* + (rz + ag,, + 5 sin? 0) sin? 0 d¢p? + 222 sin? 0 depcdt, (43)
T + Ggnz ~Ten2” r2+a%,,cos20 r2+a2,,cos20
(-b1)2 2 5.2 (r*+aiy,cos?0)dr? 2 2 2 2 2 2 Ten2Ta2n2 .+ 2 . 2 2Ten2Tenz ;. 2
ds;, "= —c?dt? = 5"———+ (r* + agpc05° )d0* + (r* + a,, — 5 —2—sin® 6 ) sin® 6 dp* — 55— sin” O dpcdt, (44)
T4 + agnat Tenz? r2+a,,cos?0 r2+a2,,cos20

(=b2)2 _ . 29,2 aZ,,cos20 2 2 2 2 2 _ TenaTQgniSin®6\ . 5 2 2Ten1Tden1 . 2 .
ds,, = =—0-cdt Ao p— dr? + aZ,,cos?0d0? + (asn1 rval o5l )szn 0de F et costy S 0 dpcdt; (45)
The substrate of positron "neutrino”
in the interval [0, o]
ds{ 7% = — c2dt® + dr? + r2d6% + 1% sin® 0 d¢p>. (46)
where

aﬁnl — r6n21CV21 (321)

is the ellipticity parameter of the first double toroidal-helical vortex of the antisubcont, with an increasing radius
of the torus throat r,,,;— o and a decreasing velocity of translational motion V,;— 0 (see Figure 4);

10
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a6n2 — r6n22CVZZ (331)

is the ellipticity parameter of the second double toroidal-helical vortex of the antisubcont, with a decreasing radius
of the torus throat r.,,— 0 and an increasing velocity of translational motion V,,— oo (see Figure 3e).

Positron "NEUTRINO"
in the final state (e, ;,-"neutrino")
in the interval [0, «], with the signature (- + + +)
ri+agn,cos?0 5 o 24 .2 2 2 24 2 2 2
— g dr® + (r* + agyycos0)do* + (r* + ag,;) sin®* 8 d¢p* — a-cybkoHT, (49)
T Agnz
r2+a,,cos26

7 dr? + (r? + aZ,,co0s?0)dO? + (r? + a?,,) sin®> 6 d¢p? — b-cybKoHT; (50)
6N

dsU? ~ — c2dt? +

n

dsS"? ~ — c2dt? +
r“ +a
The substrate of positron "neutrino”

in the interval [0, ]

ds$?? = — ¢2dt? + dr? + r2d6? + r2 sin® 0 d¢p?, (51)

. Vg
where ag,, ~ Tslgl , Tonz Z—Cz = const (52)
Vzo—0
is the ellipticity parameter of the final positron e}, ,-"neutrino” moving in the direction of the Z axis with the
velocity V,, —» oo relative to the resting 1.1,-1s-vacuum, a perturbation of the inner side of which (i.e. the antisub-
cont) it is.

4 Subcont deformations at the location of the final electron e, ,_"neutrino”

Let’s consider the subcont distortions in the vicinity of the location of the final e, ;-"neutrino” (38) — (41).

We will judge the subcont deformations by the relative elongation of local sections of the outer side of the 1.15,.15-
vacuum (i.e. the subcont) (see Ex. (47) in (Batanov-Gaukhman, 2023c) and §2.8 in (Batanov-Gaukhman, 2023e))

@ _ |
LV = S L (53)

First, as in §2.8.1 in (Batanov-Gaukhman, 2023e), we average the metrics (38) and (39)

r2+a2,,cos%0

dstta? ~ ;(ds,(fa)z + ds,(1+a)2) ~ c2dt? — dr? — (r* + aZ,,c0s*0)d0? — (r* + aZ,,) sin? 0 d¢p?. (54)

r2 +agp,
We write out the averaged components of the metric tensor from the metric (54)

) _ 17 (+a) (+b)\ _ #) _ 17 (+a) (+b) r2+a2,, cos? @
oo = E(goo t900 )=1 911" = 5(911 91 7)®— rzsrzz g (55)
6n2

1 1 .
0 =105+ 05 = =07 b cos), o) =305+ 657) = =0+ ) sin'
the rest g5 = o.
The components of the metric tensor g(%”, describing the uncurved (initial) state of the studied subcont region,
are taken from the substrate metric (40):
11
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0+) _ o) _ o) _ o) _ .
Joo ' =1, g1, =-1, gy, =-T?  gs =-risin?0.

(56)

We substitute components (55) and (56) into the expression for the relative elongation (53). As a result, we obtain
the following components of the relative elongation vector of the subcont at the location of e_,,,-"neutrino”

1~ \E -1=0, (57)

) r2+a,, cos? 0 _
e s (58)

2 2
lé+) ~ [1+ Agp€0s% 0 -1,

. (59)

gﬂz/1+@y—1. (60)

The graphs of functions (58) — (60) are shown in Figures 5 — 7.

%
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Fig.6: The graphs of function (59) for aen=0,5, 6=50°, »=0.09
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Fig.7: The graphs of function (60) for aen= 0,5

An analysis of the graphs of functions (58) — (60), partly presented in Figures 5 — 7, leads to the conclusion that
in the region of the location of the final e, ,-"neutrino” moving with a constant velocity V,,, the deformation of
the subcont (i.e. the outer side of the 1.1,.1s-vacuum) corresponds to the shape of a toroid of rotation. Figures 3e

and 8 show various attempts to illustrate the toroidal distortions of the subcont in the vicinity of the center of the
final e_,,-"neutrino”.

a)

Fig. 8: Attempts to illustrate the toroidal distortions of the outer side of the A.15,-15-vacuum (i.e., the subcont)
in the vicinity of the center of the electron "neutrino” in the final state

At a.,, =0 (i.e., at V» = 0), all relative elongations (58) — (60) (i.e., deformations) of the subcont are equal to
zero. Thus, the electron ez, ,-"neutrino" cannot exist without translational motion with some velocity V...

Since the zero components of the metric tensors from the metrics (38) — (40) are approximately equal to

+ + + +
g(()oa) ~ 1, g((na) =0, g(()za) =0, g(gsa) ~ 0, (61)
+b +b +b +b
g5’ =1 gi" =0, g3” =0 g3”=0, (62)
we have the relations
(+a) (+a) (+a)
+ g + g g
FU=tn a0, gV =—tg=0,  gi" =g~ (63)
900 9oo 9oo
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(+b) (+b) (+b)

-b) _ _ 9 _ -p) _ _ 9 _ (+b) _ _ g _
r o =—Gp =0, 9o =—"Gm=0, 9y =~ G =0, (64)
Yoo ) Yoo

therefore, the final e_,;-"neutrino” practically lacks accelerated laminar and turbulent intra-vacuum currents (see
§5.2 in (Batanov-Gaukhman, 2024b)):

(—a) (+a) (-a) din (-
(+a) _ Y90 (994 999 "\ _ (-a) _ Goo™ ™
Bo-r - - ~ 0, Eor - _V— 0

]

2¢y/lgl a6 op I
(-a)
(—a) _ aln |g
gCa 90" (060 095\ (65) Eyg” =~V —pgr— =0, (66)
06 2¢/1g1 ¢ ar ’

[ o

dln

- _ (o) _ _ 9oo ~ _

Y — 790" (39(9 2 agf”) =0 Eop =V =0
o .

~ 2d/lgl ar BT
(=b) -b _
) _ Yoo (695p *_agb “")) =0,

dln goo™D)
-b \
ESP =y———=0 =

o =0, or 2cflgl \ 06 o
[,cD) /
_ dln |g e . &Y
b
EGCH = _YT*OO _— (67) B0 _ 900 g™ 295"\ _ 0 (68)
(-b) " ool " " |
_ dln |g
-b) _ _ 990~ _ 1952 (0§ 3
By =—¥—p5 —=0. pn - o (995” agf _
o 2cdlgl \ or a6 '

In the framework of the geometrized vacuum physics developed here, the electron "neutrino” in the final state
(ecng-"neutrino") (38) — (41) has virtually no inertial properties. In other words, we come to the need to consider
the hypothesis that the electron e, ,-"neutrino" and positron e;, ;-"neutrino” in the final state are toroidal "phan-
toms" (or "shadows") that have virtually no inertia. Therefore, theoretically, they can move in a vacuum at a speed
many times greater than the speed of light (V. >> ¢). At the same time, it should be expected that they are virtually
elusive, since they are very weak instantaneous "breezes" of vacuum disturbance (see Figure 8.1), which can be
lost among vacuum fluctuations.

Fig. 8.1: Fractal illustration of electron and positron "neutrino” in the final state.
These are weak toroidal subcont-antisubcont "breaths",
i.e. (practically inertialess) vacuum disturbances
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If it is possible to generate and detect these superluminal inertialess vacuum formations, then tasks can be set
for organizing narrow-band communication channels with data transmission speeds significantly exceeding the
speed of light.

5 Proton, planetary, galactic and other "neutrinos"

The metric-dynamic models of "neutrinos" (27) — (32) and (38) — (41) and "antineutrinos" (42) — (47) and (49) -
(52) proposed in this article are suitable for describing similar vacuum formations and processes at various levels
of the organization of the Universe. Similarly, meson, proton, neutron, nucleon, atomic, molecular and other
"neutrinos" can be studied based on the metric-dynamic models of these stable and unstable vacuum formations
proposed in the articles (Batanov-Gaukhman; 2023f; 2024a; 2024b).

For example, let us consider the final state of a proton “neutrino”, which can break away from a sharply stopped
core of the “proton” with topological configuration (92) in (Batanov-Gaukhman, 2023f):

i (+ + + )
ug (= + —+)
ubfj— — + +!

P+

Within the framework of the theory developed here, the metric-dynamic model of such a proton “neutrino” in
the final state has the form:

Proton "NEUTRINO" (69)
in the final state (p;..,~-"neutrino") (see Figure 8.2)

in the interval [0, ], with the total signature (+ + + =) + (- +—-+) + (-—+ +) = (— + + +)
consists of:

d,*end-"neutrino”
with the signature (+ + + -)

r2+afn,c0s20 5 2 2 2 2 _ (.2 2 -2 2 _
— = —dr® + (r* + ag,,c05°0)d0° — (r* + a,,) sin“ 0d¢ asubcont,

(+a)2 _ 24,2
ds,; '~ = c%dt* + " raZ,,
2 2 29
ds,(l";b)2 ~ c2dt? + T2 0 g2 4 (12 4 a2,,c05260)d0? — (r? + aZ,,) sin? 0 dp? — b-subcont;

r2 +agp,
ug end-"neutrino"
with the signature (— + — +)

_ 2,2 2
dsr(l3a)2 ~ — c2dt? + THeme0s 0 g2 2y az,,cos?0)do? + (r? + a2,,) sin®> 6 dp* — asubcont,

% +agn,

2,42 2
r°+agn2C0S 6’d 2
——on2-"" 7 Jr

i — (r* + a2,,cos*)d6? + (r* + a2,,) sin? 6 dp* — b-subcont;

r2 +aZ,,
uy end-"neutrino”
with the signature (- -+ +)

ds$P% ~ — c2dt? +

— 2 2 2
dsflsa)2 ~ — c?dt? — %dﬂ + (r? 4 a2,,c0s20)d6? + (r? + a2,,) sin®? 6 dp? — a-subcont,
6n2
_ 2,2 2
ds,(:j D2 o _c2qp? - %2050 gy y (r? + aZ,,c0s260)d0? + (r? + a2,,) sin? 6 dp? — b-subcont;

12 + a2,

The substrate of proton "neutrino”
in the interval [0, ]
ds7(_)2 = —c2dt? +dr? + r2d0? + r? sin? 0 dp>.
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Fig. 8.2: Fractal illustration of proton and antiproton "neutrino” in the final state

If in all the equations of this article instead of »s ~ 10713 cm (the radius of the
core of an elementary “particle”, in particular the core of an “electron”) we
substitute any other radius from the hierarchy (44a) in (Batanov-Gaukhman,
2023f)

(70)
r1 ~ 103%° cm is radius commensurate with the radius of the mega-Universe;

r2~ 10%° cm is radius commensurate with the radius of the observable Universe;
r3~ 10 cm is radius commensurate with the radius of the galactic core;
r4~ 108 cm is radius commensurate with the radius of the core of a planet or star;

rs~ 1073 cm is radius commensurate with the radius of a biological cell;

re~ 10713 cm is radius commensurate with the radius of an elementary particle core;
r7~ 1072*cm is radius commensurate with the radius of a proto-quark core; Fig. 9: Magnetic field of the planet
rs ~ 103*cm is radius commensurate with the radius of a plankton core;
ro ~ 107 cm is radius commensurate with the radius of the proto-plankton core;
r10 ~107>cm is radius commensurate with the size of the instanton core,

then we get "neutrinos" of different scales.

Within the framework of the concepts developed here, a planetary "neutrino"
or stellar "neutrino" is a toroidal magnetic field that has been torn off from a »
"planet” or a "star" (see Figure 9). Similarly, a galactic "neutrino” is a mag- Fig. 10: Collision of galaxies
netized halo that has been torn off from a galaxy, etc.

The cause of the formation of planetary "neutrinos" can be, for example, a collision of "planets", which can lead
to the breakaway of their toroidal magnetic fields (see Figure 11).
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Fig. 11: Formation of planetary "neutrinos" (i.e. free toroidal magnetic fields)
in the collision of two planets

Similarly, galactic "neutrinos" can be formed in the collision of two galaxies (see Figure 10).

6 Possibility of Generating "Neutrinos" of Different Scales

The above mathematical models of the electron "neutrino" and positron "neutrino" based on the metrics-solutions
of the Einstein vacuum equation do not provide a complete picture of these quasi-stable vacuum formations. For
example, the formulas do not limit the translational speed V,, of the "neutrino” in the final state. It is unclear in what
period of time the electron "neutrino” passes from the initial state (27) — (33) to the final state (38) — (41), etc.

To confirm the validity of the proposed mathematical model of the "neutrino" and to clarify its parameters, exper-
imental behavior is necessary.

Below are possible methods of generating "neutrinos" suitable for experimental verification of the hypothesis
presented here. In this case, we proceed from the fact that "neutrinos" of different scales (for example, electron,
molecular, planetary and other "neutrinos") have a similar structure and properties.

6.1 Water "neutrinos”, Volkov effect

Yuri Vasilyevich Volkov, an employee of the M. V. Lomonosov Moscow State University, often demonstrated the
following experiment in the period 2001- 2009. He placed ampoules with twice-distilled water (bidistillate) for two
weeks in a powerful magnetic field with an induction of about ~ 0.5 T. Then Yu.V. Volkov observed a number of
the following effects with magnetized bidistillate (Batanov, 2006; Medvedeva & Panchelyuga, 2014; Bobrov, 2007):

- the weight of the ampoules with magnetized bidistillate increased by ~ 2.2:10~g;

- when a beam of red light (i.e. a beam from a regular laser pointer) was directed at the ampoules with
magnetized bidistillate, the magnetized bidistillate lost its added weight within 1.5 — 2.5 minutes;

- an ampoule with magnetized bidistillate, placed on a foam raft on the surface of the water, moved in the
direction of the source of the red beam of light (see Figure 12).

- when demagnetizing bidistillate with a red beam of light, radiation (of unclear nature) arose in the same
direction as the laser pointer beam. This strange radiation had high penetrating power. Yu.V. Volkov placed
various solid objects in the path of the red laser beam that passed through the ampoule with magnetized
distillate. The barriers did not let the laser beam through. Nevertheless, the spectrometer installed behind the
barriers recorded a flow of strange radiation, so intense that the sensitive element of this device failed.
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Fig. 12: Volkov's recoil effect consists of the movement of an ampoule with magnetized water in the direction of a source of
red light (i.e., a laser pointer): 1 - ampoule with magnetized bidistillate water; 2 - foam plastic raft on the surface of the wa-
ter; 3 - laser pointer illuminating the bottom of the ampoule; 4 - tank with water

Similar experiments were conducted under the supervision of A.V. Bobrov at the Oryol State Technical University
Bobrov, 2007). In these experiments, barriers impenetrable to light were installed in the path of the laser beam.
Nevertheless, various manifestations of some radiation were recorded behind the barrier, which A.V. Bobrov and
his colleagues associated with the existence of a directed effect of a torsion field.

To explain the experiments of Volkov and Bobrov with
magnetized water, the following hypothesis is pro-
posed (Batanov, 2006). Many experiments conducted
by various groups of researchers speak of the cluster
structure of water (see, for example, (Marinov et al.,,
2007)). Water clusters are generally understood to
mean a bound state of about two billion water mole-
cules. It is assumed that when distilled water is ex-
posed to a powerful magnetic field for a long time, its
clusters are deformed, and rotation of the intra-vac-
uum layers occurs around them, i.e., a magnetic field
is induced (Figure 13).

The wavelength of red light 1 ~ 6.5:10~°> cm is compa-

Fig. 13: Toroidal vacuum vortices (i.e. cluster magnetic
fields) are induced in distilled water located between the
poles of a magnet.

rable with the size of magnetized water clusters. Therefore, the beam of a laser pointer can stimulate the tearing
off of vacuum toroidal vortices (i.e., essentially, toroidal magnetic fields, or water “neutrinos”) from water clusters
(see Figure 14). In this case, magnetic vortices (i.e., water “neutrinos”) and water clusters repel each other (i.e.,

a recoil effect occurs).

Fig. 14: a) A red laser beam stimulates the tearing off of a vacuum toroidal vortex (i.e. a toroidal magnetic field, or water
“neutrino”) from a water cluster with a characteristic size of ~ 51076 cm. In this case, the water cluster and the magnetic
vortex repel each other, i.e. a recoil effect occurs. b) Illustration of the precession and nutation of the axis of rotation of the
final water “neutrino” around the direction of its motion Z

18



Avances en Ciencias e Ingenieria - ISSN: 0718-8706 / Av. cien. ing.: 15 (3), 1-29 (Julio/Septiembre, 2024) / Batanov-Gaukhman

The integral recoil effect, when a multitude of magnetic toroidal vortices (water "neutrinos") are torn off from
various water clusters, can cause the movement of the ampoule with demagnetizing bidistilled water in the direc-
tion of the light beam source (see Figure 12).

If this hypothesis, explaining the Volkov recoil effect, turns out to be correct, then we will obtain a simple and
experimentally accessible source of water "neutrinos". These "neutrinos" can be effectively used to study the
properties of these quasi-stable vacuum formations.

Fig. 15: Illustration of comparative sizes of

water "neutrino" and electron "neutrino",

the initial radii of the throats of which dif-
fer by 7 orders of magnitude

The throat of the water "neutrino" in the initial state is approximately
seven orders of magnitude larger than the throat of the initial electron
"neutrino”, since the radii of the water cluster and the electron core
differ by approximately 7 orders of magnitude (», /. = 10°%/1073~ 107).
Otherwise, the water "neutrino" and the electron "neutrino" should not
differ significantly from each other.

However, it should be expected that water "neutrinos" can interact
with other "particles" with a significantly higher probability, since a
noticeable interaction should occur only if the particles enter the throat
of the initial "neutrino", where the vacuum currents are most concen-
trated, and their flow rates are maximum (see Figures 15 and 16).

On the other hand, the speeds of vacuum currents in the throat of the
electron "neutrino" are significantly higher, and the concentration of
current lines is significantly more intense than in the throat of the wa-
ter "neutrino". Therefore, if, for example, the core of a free "electron”
enters exactly the throat of the initial electron "neutrino”, then such
an interaction will be very strong, but unlikely, since the probability of
such a hit is proportional to the cross-sectional area of the throat of
the initial electron "neutrino" ~ (10713)? = 10726 cm?.

Fig. 16: Illustration of the consequences of the collision of the core of an elementary "particle" with the throat of a "neu-
trino". &) Before the core of the "particle" hits the throat of a "neutrino"; b) After the core of the "particle" hits the

throat of a "neutrino"

The probability of interaction of an electron "neutrino” with nuclei of other elementary particles can be estimated by the

expression
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Pen ~ Sen = Aerd?,

where 4, is the coefficient of interaction efficiency of an electron "neutrino" with core of other "particles".
Similarly, the probability of interaction of a water "neutrino" is estimated by the expression

Pon ~ Sun = Ay r?,

where 4,, is the coefficient of interaction efficiency of a water "neutrino" with core of other "particles".

Under the condition 4,, = 100 4., a water "neutrino" can interact with core of other "particles" approximately 12
orders of magnitude more frequently than an electron "neutrino"”, because

Pen /Pwn ~ Swn /Sen :Aw rwnz/ (Ae renz) ~ 1012- (71)

An illustration of the possible consequences of the core of an elementary “particle” entering the throat of a “neu-
trino” is shown in Figure 16.

Water "neutrinos" (if their existence is confirmed experimentally) can be effectively used to develop new (possi-
bly superluminal) technologies for transmitting information.

6.2 Coil "neutrino”

Another method for obtaining a macroscopic "neutrino" can be proposed.
The magnetic field of a toroidal coil with direct current resembles a vacuum
toroidal-helical vortex (see Figure 17).

If such a coil with current is forced to move progressively at high speed, and
then suddenly braked (for example, by placing a solid obstacle in its path),
then a coil "neutrino" can break away from such a coil.

The initial and final states of such a coil "neutrino” can be sets of metrics, for

. | Nt
example, (27) - (33) and (38) — (41), respectively. §‘ p
o . D
It should be expected that the initial radius of the throat of the coil "neu- Fig. 17: Magnetic field of a toroidal
trino" is commensurate with the radius of the toroidal coil (see Figure 17). coil with direct current

6.3 Current "neutrino”

It is possible that alternating electric current with high amplitude and high frequency can be the cause of the
formation of electron and positron "neutrinos". In this case, if the change in the direction of movement of charges
(in particular, "electrons" and "positrons") in a metal conductor occurs very quickly, then their abrupt stop before
the change in the direction of movement can lead to the effect of tearing off toroidal magnetic fields (i.e. electron
and positron "neutrinos", see Figure 20a in (Batanov-Gaukhman, 2024b)) from the cores of charged "particles".

7 Interaction of a finite electron e_,,-"neutrino" with an "electron" at rest

7.1 Metric-dynamic model of a free, quasi-rest, valence "electron”

Let’s consider the following model of possible interaction of an "electron" at rest with a finite e, ,-"neutrino". If
the finite electron e, ;-"neutrino” (described by the averaged metric (54)) hits exactly the center of the "electron”
at rest, then instead of the extended model (2) — (10) in (Batanov-Gaukhman, 2024a), for a small time interval a

20



Avances en Ciencias e Ingenieria - ISSN: 0718-8706 / Av. cien. ing.: 15 (3), 1-29 (Julio/Septiembre, 2024) / Batanov-Gaukhman

simplified metric-dynamic model of a quasi-at-rest "electron" can be constructed (see metrics (24) — (25) in (Ba-
tanov-Gaukhman, 2024a)):
"ELECTRON"
free, quasi-resting, valence
with signature (+ — — -), consisting of:
Outer shell
of a free, quasi-resting, valence "electron"
in the interval [, 75] (see Figure 1 in (Batanov-Gaukhman, 2025a))

2 _ 16\ 24,2 _dr? o 2 .2 2
ds, " = (1 T)c dt - r*(d6* + sin* 6 d¢*?), (72)
2
ds{? = (1 + :—6) c?dt? - (irr_é) —r2(d6? + sin? 0 d¢?); (73)
Core

of a free, quasi-resting, valence "electron"
in the interval [0, 4] (see Figure 1 in (Batanov-Gaukhman, 2025a))

dsiH? = _(1 +ﬁ) 2de? ——___12(49? + sin® 6 d¢?), (74)
3 é —(1 +ﬁ>
TZ
2 d 26

ds? = - (1 _ :_2) c2dt? — —T— — r2(d6? + sin? 6 dp?); (75)

r2
A
The substrate
of free, quasi-resting, valence "electron",
i.e. e;q-"neutrino”
in the interval [0, «]

2
ds{P? ~ c?dt? — %dﬂ — (r? + a2cos?0)do? — (r? + a2) sin? 6 dp?, (76)
6
where for brevity it is accepted
az = at,; ~ Tenn ‘;icz is the ellipticity parameter of e, ,-"neutrino". (77)

By averaging metrics (72) and (73) (see §2.8 in (Batanov-Gaukhman, 2023e) and (27) in (Batanov-Gaukhman,
2025a)), we obtain for the case of a simplified metric-dynamic model of the outer shell of a quasi-static «elec-
tron»

2

ds{y)? =~ (ds{™? + ds{?) = c2dt? - dr? — r2d6? — r? sin®  d>. (78)

2_42
re=rg

Similarly, averaging metrics (74) and (75), we have for the case of a simplified metric-dynamic model of the
quasi-static “electron” core

dr?
4
(-3)
Te

7.2 Deformations of the outer shell of a free, quasi-resting, valence "electron”

ds$)? =~ (ds$? + ds(P?) = —c2dt? - —r2(d6? + sin? 6 d¢?). (79)

We will judge the deformations of the outer side of the A-12,-15-vacuum (i.e. the subcont) in the outer shell (i.e.
the outer side of the nucleus) of a free, quasi-resting, valence "electron" by the relative elongation (47) in (Ba-
tanov-Gaukhman, 2023c) (see also §2 in (Batanov-Gaukhman, 2024a))
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+) g.(:")—gg.'") g.(:")
li = |14 2i (+)uo —1= L(l+) — 1' (79)
Yiio iio

where in the case under consideration:
gfi” is components of the averaged metric tensor curved section of the subcont in the outer shell of the quasi-
static "electron";

gi(i;) is components of the metric tensor of the substrate (in this case e_,;-"neutrino").

124

metric (76), as a result for the outer shell of the quasi-resting "electron" we obtain

) _ ) _ r2e? tag ) _ 2 @ _ [ rEsimre
lt =0, L _\/(rz—rsz)(r2+a§cosze) L l9 T \/r2+a2cos?6 L l¢ T\ (r2+a2)sin2 0 L (80)

The graphs of the relative elongation of the subcont in the vicinity of the core of a quasi-resting “electron” are
shown in Figures 18 — 20.

Substitute into Ex. (79) the components g5 from the averaged metric (78), and the components g{" from the

%
<10 | jm//" 4 T o
I yd N
| / \
/ \
%107 ‘\I E m// \)
/ | x
x107 E / ]
/ \. +) 0
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Fig. 19: Graphs of the function 15" (80), for as = 0,005, rs=5 1075, §=30°, r=5-10"2
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Fig. 20: Graphs of the function 15" (80), for as=0,005, re=5-10"%, §=30°, r=5-10"2

7.3 Deformations of the core of a free, quasi-resting, valence "electron”

We substitute into expressions (79) the components gi(i” from the averaged metric (79), and the components
gi(;,) from the metric (76), as a result for the core of a quasi-resting "electron", we obtain

+) _ re(r? +a§) _ w_ [ ) _ [ rEsinte
’ lr - \j(rg—r4)(r2+a§coszﬂ) L 1‘9 - r2+acos2 9 L l¢ - (r2+a)sin% 0 L (81)

Graphs of the relative elongation of the subcont inside the core of the valence quasi-resting “electron” are shown
in Figures 21 — 23.

=0

Fig. 21: Graphs of the function (£ (81) for a6 = 0,05, rs=1, 6=30°, r=0,5
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Fig. 23: Graphs of the function 157 (81) foras=1, re=1, 6=60°, r=05

Comparing the graphs of relative elongations (80) and (81) presented in Figurs 18 — 23 with the corresponding
graphs in Figurs 5 and 14 in (Batanov-Gaukhman, 2024a), we see that the quasi-resting valence “electron” (72)
- (77) (i.e., the “electron” for which the shelt is the electron e_, ,-"neutrino”) differs significantly from the usual
resting valence “electron” (1) — (10) in (Batanov-Gaukhman, 2024a) (at , » «© and r, - 0). It is possible that
these differences can be detected in experiments.

7.4 Quasi-resting, valence "planet"

It is very difficult to study a quasi-resting, valence "electron", since they are practically inaccessible to direct
observation.

However, if in §7 we replace all s~ 1073 cm with r4 ~ 108 cm (from the hierarchy (44a) in (Batanov-Gaukhman,
2023f) or (70)), then we obtain an approximate metric-dynamic description of a quasi-resting, valence "planet".

It is easier to observe a "planet" whose the substrate is a finite planetary PL;, ,-"neutrino". But the question
remains open: - "How likely is it that a quasi-resting "planet" will appear in our field of vision?"
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CONCLUSION

In this ninth part of the "Geometrized Vacuum Physics (GVP) based on the Algebra of Signature (AS)" metric-
dynamic models of "neutrino" are proposed. This is a geometrized model of the last "particle" that was missing in
84 in (Batanov-Gaukhman, 2023f) to complete the fully geometrized Standard Model of elementary "particles".

In the theory developed here, "neutrino" is, in essence, a double toroidal-helical geometrized magnetic field (more
precisely, two counter toroidal-helical vortices of the subcont, see Figures 1 and 3a), induced around the core of
a moving "particle" (in particular, an "electron" or "positron"), considered in the article (Batanov-Gaukhman,
2024b).

In some cases, for example, when an "electron" moving at high speed suddenly stops (Fig. 3c), then the double
toroidal-helical vortex of the subcont (i.e. the outer side of the i.1;-15-vacuum) can break away from the core of
the stopped "electron" and continue moving in the same direction (see Figure 3d). This independent vacuum
formation is called in this article an electron "neutrino” in the initial state (or an initial electron "neutrino", abbre-
viated e,,.-"neutrino").

The independent existence of e ,,+-"neutrino" is connected with the inertia of the rotational motion of the subcont
in the counter toroidal-helical vortex. That is, the rotation of the subcont cannot stop immediately.

At the same time, e ,,+-"neutrino" is not a stable vacuum formation. Metrics (27) — (32), defining the metric-
dynamic model of ez,,.-"neutrino”, are not solutions of the vacuum Einstein equation, which expresses geome-
trized conservation laws.

Over time, the free e;,,+-"Neutrino” is divided into two counter toroidal-helical vortices of the subcont.

One of them, moving away from the core of the stopped "electron" (i.e. from the starting point), increases in size
and slows down until it completely dissolves in the fluctuating vacuum (like smoke rings in the air, see Figure 4).

The throat of the second double counter toroidal-helical vortex, on the contrary, gradually narrows down to almost
zero over time, while its rotation gradually stops, and the speed of its translational motion increases more and
more (see Figure 8). The inertia (or geometrized energy) of the rotational motion of the subcont in the second
double counter vortex of the subcont gradually turns into an acceleration of the translational motion of this quasi-
stable vacuum formation as a whole. As a result, over time, the rotation of the subcont in ez,,+-"neutrino" almost
completely stops, while a stable deformation of the subcont of the toroidal type (e_,4-"neutrino") remains (see
Figure 8c), which moves at a speed significantly exceeding the speed of light. More precisely, the metric-dynamic
model of the final state of a free electron e_,,-"neutrino" (38) — (41) proposed in this article has no restrictions
on the speed of its translational movement in a stationary 1.1,-1s-vacuum, the moving deformation of the outer
side of which it itself is.

The final e_,;-"neutrino" is like an instantly flying «breath» (practically an inertialess «phantom», see Figure 8c),
which almost does not interact with other stable vacuum formations (elementary «particles»). However, if some
«particle» (for example, an «electron») captures the final electron e_,,-"neutrino" (i.e. if this toroidal «breath»
for some reason becomes a substrate of such a «particle»), then such a connection can be interpreted as an
interaction of the e, ;-"neutrino"with the «particle», which, as shown in §7, should lead to quite noticeable con-
sequences.

Many scientific articles are devoted to the mass of neutrinos, for example, (Ding et a/.,, 2022; Mertens, 2016; Gu
et al., 2016; Worcester, 2023; Shao et al., 2025). In the framework of the Geometricized Vacuum Physics (GVP),
proposed in a series of articles (Batanov-Gaukhman; 2023a, 2023b, 2023c, 2023d, 2023e, 2023f, 2024a, 2024b)
and in this article, the concept of "mass" is absent, since it is in principle impossible to introduce the dimension of
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kilogram into a completely geometrized theory. However, the analogue of the inertial mass in GVP is the integral
inertia of the accelerated linear (laminar) and rotational (turbulent) motion of A,n,-vacuum layers (see §7.2 in
(Batanov-Gaukhman, 2023c) and §84,5,6 in (Batanov-Gaukhman, 2023d)).

In this article it was found that the inertial properties of the "neutrino" depend on its state. For example, the
electron "neutrino” in different situations has different integral (total) inertia.

In the case of a bound electron ez,,,..-"neutrino", the speeds and accelerations of the subcont participating in this
binary-counter (i.e. 4-layer) toroidal-helical vortex around the moving core of the "electron" (see Figures 1 and
3a) depend on the constant speed V., of this entire stable vacuum formation. This means that the integral inertia
(analog of mass) of this ez,,.-"neutrino" is constant, but depends on the velocity V..

The initial free electron ez,,.-"neutrino", i.e. the double toroidal-helical vortex subcont formation, which has just
broken away and moved a little away from the stopped valence "electron" (see Figure 3d), although in total it has
a constant initial integral inertia, but this inertia is internally rebuilt. That is, part of this integral inertia is dissipated
in the vacuum together with the expanding double toroidal-helical vortex (like a smoke ring in the air, Figures 3d
and 4), and the second part of the initial inertia eg,,+-"neutrino" passes from the counter-rotating accelerated
motion of the subcont in the second toroidal-helical vortex, with a constantly decreasing radius of its throat, into
the accelerated translational motion of this entire toroidal subcont formation as a whole (see Figure 34).

The final free electron e, ,-"neutrino" (see Figures 3e and 8c) has virtually no rotational inertia. In this state,
virtually all of the initial toroidal-helical rotation of the subcont has transformed into translational motion of the
free e_,;-"neutrino” with a velocity many times greater than the speed of light (7. >> ¢). That is, the final free
electron e, ;-"neutrino” is a virtually non-rotating toroidal deformation of the outer side of the 1.1,-1s-vacuum (i.e.
the subcont, Figure 8c), while it has virtually no potential inertia of the subcont tension, since it is described by
metrics (38) and (39), which are solutions of the Einstein vacuum equation for space with flattened coordinates.
That is, the final free e, -"neutrino" is practically a «phantom» (ghost, shadow), but not quite a shadow, and
this gives hope of detecting it.

The study of methods for the emission and detection of free finite (i.e. practically inertialess) "neutrinos" is an
important task, since the development of this vacuum technology can lead to the possibility of transmitting data
via a wireless narrow-beam communication channel, over huge distances, with high penetrating power, noise
immunity and at speeds significantly exceeding the speed of light. This does not violate the principles of the theory
of relativity, since a free "neutrino" in the final state is practically like a shadow, and an inertialess shadow can
move with any speed.

In 8§85 and 6, several methods for the artificial generation of "neutrinos" of various scales are proposed, which
can be used for the experimental study of their properties.

The metric-dynamic models of "neutrinos" proposed in this article are based on exact solutions of the Einstein
vacuum equation, i.e., intended to describe stable vacuum formations. Free "neutrinos" of any scale and any type
are not stable objects; they are constantly changing, striving for an infinitely long time to reach a final stable state.
We assumed that "neutrinos" change slowly enough to consider them as quasi-stable toroidal formations, i.e., we
applied metrics describing the behavior of the remains of a stable double toroidal-helical vortex after its tearing
off from the core of a stable vacuum formation.

The shortcomings of the mathematical model (i.e., the quasi-stable metrics used) do not allow us to calculate a
number of important parameters of the phenomenon under study. For example, it is impossible to estimate the
lifetime, velocity, and acceleration of the changing states of "neutrinos". It is not clear whether there is a limiting
radius to which the radius of the throat of the scattering part of the “neutrino” can increase and a limiting radius
to which the radius of the throat of the concentrating part of the “neutrino” can decrease, etc. An estimate of the
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missing parameters of the mathematical model of the “neutrino” can only be obtained experimentally, possibly
using the methods of generating the “neutrino” proposed in §8§5 & 6.

At the same time, the mathematical model of "neutrino" used in this article does not contain restrictions on the
scale of "neutrino". As already noted in §5, if in all the equations of this article instead of »s~ 10713 cm (the radius
of the cores of an elementary "particle”, in particular the core of an "electron") we substitute any other radius r;,
then we will get "neutrino": molecular, cluster, cellular, planetary, galactic and other scales.
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