«Electron» motion. «Vacuum electrodynamics»

Mikhail BatanoV, Ph.D., Associate Professor,
Department 207, Moscow Aviation Institute
Moscow, Russia

Abstract: This paper is a continuation of a series of a#iaevoted to the development of ful-
ly geometrized physics based on the axioms of fgel#a of signatures (Alsigna) [1 — 5].

In this article, we consider the motion of stabédEwum formations in the "vacuum” (i.e. in the
continuous "medium”, from which they themselvessisi) and lay the foundations of a fully geome-
trized "vacuum electrodynamics".
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1 Introduction

In the previous articles [1 — 5] we've considerbd metric-dynamic models of practically all
of the basic «particles» and «antiparticles» fohm $tandard model (besides «neutrino» and Higgs
bosons). In particular, the proposed metric-dynamazels: «electrons™ and «positrons», «protons»
and «antiprotons», «neutrons» and «antineutrorggrgarks» and «antiquarians» of all kinds and gen-
erations, etc.

The names of «particles» are in brackets, sindgbarframework of the Algebra of signatures
(Alsigna) each elementary «particle» occupies thelevUniverse. But each of these «particles» can
be divided into four main parts: 1) outer shelly@dya, 3) core, and 4) particeliarfer nucleoluy (see
Figure 10.5 in[5]).

All of the above «particles» were considered in$las stable or unstable spherical-symmetric
deformations of "vacuum", which are at relativehs "vacuum” (i.e. empty continuous 3-dimensional
extent).

In this paper, we investigate the rectilinear andasm motion of «electron» and «positron» in
"vacuum” (i.e. in "3-dimensional empty extent", s$table curvatures of which they are). This las th
foundations not only for the dynamics of the carethese «particles», but also of the dynamicsof i

tra-vacuum currents in the outer shell surroundngge cores.

! alsignat@yandex.ru




2 Outer shell of resting «electron» or «positron»

Recall that the simplest metric-dynamic model & tuter shell of an «electron» resting rela-
tive to the "vacuum" (the deformation of whichg},iin Alsigna is determined by a set of four nustri
(8.2) — (8.5) in5]:

The outer shell of resting «electron»

in the interval fs ~10™cm r3~1018 cm] with signature (- + + +)

dst?2 = (1 +f jczdtz— -r (d6’2+sm gdg ) (2.1)
r} o T
e
dsgr2 ( f_zJ iz -4 —r2(dg? +sin? 9dg?) (2.2)
1+i er
ds{ 2 = [1—r_6—r—2Jc2dt2— —2 rz(d92+sin29d¢2)’ (2.3)
ror re I
e
roor

~r2(d6? +sin?0dg?): (2.4)

Similarly, the outer shell of a resting «positraa>eharacterized by a set of four metri8sl2)
—(8.15) in[5]:

The outer shell of resting «positron»

in the interval fs ~10™ cm r;~10"® cm] with signature (— + + +)

2 2
ds( 2 = - l_r_6+r_2 czdtz+d;+r2(d62+sin26'd¢2)’ (2.5)
ror; g . I°
e
3
2 2
ds % = - 1+ri_r_2 Czdt2+—dr +r2(d6?2+sin26?d¢2), (2.6)
ror [ ry rZJ
1+7_72
roorg
2 2
ds{ 2 :_[1_r_6_r_2 Czdt2+—dr . +r2(d6?2+sin2¢9d¢2), (2.7)
ror; 1_ri_r2
ror
2 2
de+2 = {1416 r_2 242 dr rz(d92+sin29d¢2)- (2.8)
ror g r?
1+—>+ 5
ror

In the vicinity of the «electron’s» core (or «posit's» coreYe/rs~ 10-¥10%~ 103, therefore
the termg?/r5? in metric sets (2.1) — (2.4) and (2.5) — (2.8) barignored. As a result, we obtain more
simplified metric-dynamic models of the outer shdilthe resting «electron» and resting «positron»
{see (9.6 — (9.9) in [5]}



The outer shell of resting «electron»

in the interval fs ~2,310™° cm, r;~10'®cm] with signature (— + + +)

2
ds 2 =ds!™? = [1—r—6jc2dt2 __ AT e —p2gin? 6dp? asubcont (2.9)
r

dS£+___)2 — dSé_b)z - (1+ri]02dt2 _ dr? -r2d@?% -r?sin? 6’d¢2 b-subcont (2.10)
r

The outer shell of resting «positron»

in the interval fs ~2,310%cm, r;~10cm] with signature (— + + +)

2 .
ds£—+++)2 - dsl(+a)2 - _(l_r;sjczdtz + dr +r2(d62 +Sin2 9d¢2) a—antISUbCOHt, (211)

dS§_+++)2 - dsyb)z — —[1+$chdt2 + dr? + r2((:1‘92 +5sin? 9d¢2) b-antisubcont. (212)

Recall the previously defined legenskeg table. 1.1 if2]}:

Table 2.1
Layer of the 2*A,,-vacuum Code name Metric with the Formulae

signature

The outer side of the external side of the a-subcont dst?? (2.9)
23-Amvacuum region +---)

The inner side of the external side of the b-subcont dst™? (2.10)
23-AmrVacuum region (+---)

The outer side of the internal side of the a-antisubcont dst@? (2.11)
23-Anrvacuum region (—+++)

The inner side of the internal side of the b-antisubcont dst? (2.12)
23-Anvacuum region (—+++)

Also recall that in Alsigna we consider 16 typesadtric spaces described by metrit$.35)
and (11.36) in5] with signatureg11.33) — (11.34) in5]. So the next, more subtle level of considera-
tion should take into account the interweaving oiofour, but of 16 x 4= 642°A,rvacuum under-

layers. In this case, sub-vacuum processes becarale more complex (Figure 2.1).



Fig. 2.1.Fractal illustration of complex sub-vacuum proessat the level of
2°-Amirvacuum regiongee definitioiNe 7.2 in[2])




3 Outer shell of a moving «electron» or positi»

The experience of studying the translational motbsta-
ble local disturbances in continuous media suggeststhe outer
shell of a moving «electron» should rotate lik@@idal vortex in
a gas or in a liquid (Figure 2.1).

Therefore, in the considered approximation (2.42-10)
and (2.11) — (2.11), the rotation of the outer Ishef the «elec- Fig. 2.1.The translational motion of

) ) ) ) ) the toroidal vortex in a gaseous or
tron» and «positron» is described by the followgeneralized Jiquid medium

Kerr metrics:

Thater shell of the moving «electron» (3.1)
in the interval fs ~10%cm, r;~10'%cm] with signature (- + + +)
2.2 r.ra’ 2r.ra
dg™? :[1—%2jczdt2 —% - p°d&* —[rz +a’ +——sirt tS’Jsin2 6dg” + ———sirt ddgcdt
r—rgr +a Yo, Yo,
6
-a-subcont; (3.2)
2dr2 rra’ 2r.ra
ds™? = 1476 g - 29T _ PPd&? —| r2 +a2 ——°—_sir? @ [sir? Odg? + —_—sir? Adgcdt
2 r2 +r6r +a2 p2 pZ
—b-subcont. (3.3)
The outer shell of the moving «positron» (3.4)
the interval fg ~ 10™cm, r;~10"%cm] with signature (— + + +)
2.2 r.ral 2r.ra
dg™” =(1—r6£jczdt2 —%- p°de? —(rz +a” +———sirT Hjsirf 6d¢® + ———sirt dgcat
P re—rgr+a P P
—a-antisubcont; (3.5)
—b)2 Il 2 pedr? 2 12 2, .2 r6ra2 . . , 2ga
dg™? =| 1+-& |Pdt? ———— - p?d&F —| r* +a" - Sir’ @ |sirf 8dg” + sir’ @dgcdt
p2 r2+r6r+a2 p2 p2

—b-antisubcont, (3.6)



were

p?=r1?+4%0g8, (3.7)
V.

a=r.—= 3.8

5 (3.8)

- the ellipticity parameter of a «particle» («etecb> or «positron») , moving at a constant spée@n
the direction of the axig as a single vacuum formation relative to the vacdrom which it consists.

The solution of the Einstein vacuum equatfitrd) in [2] for a rotating body was discovered by
Kerr in 1963. However, the Kerr metric in the foah(3.2) was first given by Boyer and Lindquist in
1967. As far as the author knows, there is no cowatput of this metric in the literature. However
the correct values are obtained by substitutiothefmetric tensor components from metrics (3.2) —
(3.3) and (3.5) — (8.6) into the Einstein vacuumagmpn (1.6) in[2],. Metrics (3.3) and (3.6) are ob-
tained by replacing afk in metrics (3.2) and (2.5) withrs.

Vacuum formations, metric-dynamic models of whick given by metrics (2.2) — (2.3) and
(2.7) — (2.8), fully compensate each other's matateons, as the sum of these four metrics is 2&xo,
the "vacuum condition" is observed.

In the absence of translational motion «electronzpmsitron» (i.e.V,= 0 and therefora = 0)
metrics (3.2) — (3.3) and (3.5) — (3.6) are redua=pectively to metrics (2.9) — (2.10) and (2.21)
(2.12).

4. The shape of the cores of a movirglectron» or «positron»

Let's define the shape of the core of the uniforamlg rectilinearly moving «electron» based on
the form ofrakya (i.e., the boundary or horizon of Schwarzschilthich separates the core from its
outer shell).

Similarly to (15.50) in [2], the form of aakya of a moving «electron» can be found by equat-

ing the components of the metric tenggyfrom metrics (3.2) and (3.3) to zero

042 = 1—% = 1—% =0 - forrakya(border)a-subcont; (4.1)
gi?) = YR, PR 0 - forrakya(border)b-subcont 4.2)
00s ,02 r2+a2cog 6 ) )

First, consider the equation (4.1), which can Ipgegented as a quadratic trinomial

r’—rgor+a’cosd=0 (4.3)

+ \/(%ﬁj -a’cos’ 8, (4.4)

with roots




or, taking into account (3.8)

[, 2_ v, 2
i\/(?) ( ZCJ cos 6. (4.5)

Hence the desired expression to determine the sbfajpe two horizons ofakya (border) be-

tween the core of the moving «electron» anddissibcont outer shell
T &
oy =§’(1i1/1—?0052 HJ. (4.6)

Similarly, there are the roots of the equation 4which determine the forms of the two rakya

horizons between the nucleus of the same «elecapdsitsh-subcont outer shell

2
) :%6[-11 1/1-\2_;(:052 eJ. (4.7)

Graphs of functions (4.6) — (4.7) (with/c = 1 andrs = 1) depending on the change of the an-
gle 8 shown in Figure 4.1.

(Co :%ﬁ+M) 1st horizon of the-subcont | r&? :%ﬁ—\/ T kos 0) 2nd horizon of the-subcont

1hy 180




r& :%(_“ [+ 1og 9) 1st horizon of thé-subcont | (o :%(_1_ [+ 1o 9) 2nd horizon of thés-subcont

i(s) 180

Fig. 4.1.Changing the shape of the 4 horizonsatdya surrounding the core of a moving «electron».
The calculations are performed\ia/c = 1 andrg = 1 using the MathCad software

From the expressions (4.6) — (4.7) can be seen:

- at low speed of the «electron» (i\&/c = 0), the spherical
form of the rakya, surrounding the core (and thngsdore itself),
almost change;

- at a large speed of the «electron» Wgc = 1), the rakya is
separated into four horizons, having the form tpsbids of rev-
olution. Two of these ellipsoidal horizons aretiaied in the di-
rection of motion of the «electron» (i.e. along thsz), and the
other two horizons are flattened in the perpendicdirections
(Figure 4.2).

The shape of the «positron’s» core can be investighy
found the zero components of the metric tergggfrom metrics
(3.5) and (3.6)

rr r.r
(+a):_1+L:_1+ 6 =
00s ,02 r2+a?cog

+0) — _q_Tel _ Fel

00s 0 r2+a2co @

N =

i
——
The core

Fig. 4.2. Tapered horizons of the
«electron’s» (or «positron’s») rakya,
moving at a constant spe®&din the
direction of the axis z

=0 - forrakya(border)a-antisubcont; (4.8)

=0 - forrakya(border)b-antisubcont. (4.9)



Analyzing the expressions (4.8) — (4.9) we find simailar results as in the case of the «elec-
tron’s» core (Figure 4.2), but shifted in phaseBy

5 The scope of the a moving «electron» and «positre
Whenrg = 0, metrics (3.2) — (3.3) and (3.5) — (3.6) beedaalilean:

2 2
2 2
ds™? = —c2dt2 + rpi;Z +p%d6% + (r2 + az)sin2 6dg>. (5.2)

Indeed, the introduction of coordinates

X =,/r?+a’sindcosy ,
y =,/r>+a’sindsing , (5.3)
z=rcosf

results in metrics (5.1) — (5.2) of pseudo-Euclidé@am
ds?= 2df—d¥—dy’—dZ, (.4
ds?2= — 2de + d¢ + dy? + dZ. (5.5)

Thus the surface= const represents the ellipsoids of rotation dieed by the equations

X2 y2 ZZ
Z _ 5.6
rzia2+r21ra2+r2 2 (5:6)
or
X2 2 22
—2+y—2+ =1, (5.7)

r2 1% r?Fa’
therefore, the valua is called "ellipticity parameter".

Thus, the «scope» of linearly and uniformly movitggectron» and «positron» are given by the
metrics:

The scope of the a moving «electron»
moving at a constant speégdr [ [0, «], with the signature (+ — —-)
pzdrz )

ds? = c2at? - 29 _ 52462 - (12 +a2)sin? g2, (5.8)

r<+a
The scope of the a may «positron»

moving at a constant sp¥gd [ [0, ], with the signature (— + + +)

2 2
dsi)2 = —c?dt? + ;‘Zf;z + p%d6? + (r2 + az)sin2 fdg°. (5.9)




6 Deformations of the outer shell of a moving «el&éon» and «positron»
Let’s consider deformations of the outer shellld electron» moving at a constant spegd
in the direction of the axig In particular, we investigate the relative lerggtimg of the local areas of

the outer side of the’>2rvacuum region §ee (1.32) if2]}

— %) -
I( ) _\/1+ gu gu 1= \/ gII -1 (61)
ohe

0(-)
9i

First, just like in§ 1 in[2] {see expressions (1.23) — (1.36]2{}, we find the arithmetic mean

of the metric tensor components from metrics (arg) (3.3)

0 =26 +0) 6.2)

As a result of calculations by the formula (6.2) e@ain

- a 1 r of
%o = (géo)+9‘b’) 2(1 ;+1+sz 1,

o =50 6= o e e

2 r2=rr+a?) (r’+rr+a’ r2—rr+a?)(r’>+rr+a’)’
6 6 6 6

o5 == (géza)+g‘ )=- (p2+p2)=—p2,

2 .
e e e L

5 1( . 12rra 2rra 2r.ra
gés)zé(gc(m)"'gésb))_ (pez ,OGZJ sirf = ;2 sirf @,

(6.3)
the remainingy; = 0.
The components of the metric tengq)‘?“)describing the not curved (initial) state of theaam

question of the outer side of th& 2,-vacuum region comes from the metric of the sc&p®){

P’ .
g =- 7, g7 9% =-p%, g% =-(r2+a’)sin®6. (6.4)

Substituting the components (6.3) and (6.4) in® akpression for the relative lengthening of

the outer side2.1; 1¢vacuum region (6.1), we obtain



(r®=rgr +a)(r> +ryr +a’)

18 _\/ (rz +az)2 -1, 0.4 I

(6.5)

I(r) 02 —

The graph of the function (6.5) at = 1 and . |
V,/c = 0.007 is shown in Figure 6.1. ~10 0 10

r
From other graphs of the same function (6

_ _ _ _ ~ Fig. 6.1.The graph of the function (6.5) with
shown in Figure 6.2, we see that with an increasthe rs =1 andV,/c = 0.007. The calculations are

. . performed using the MathCad software
speed of movement of the «electrow» the radius of its

rakya (hence the size of its core) diminishes.

l(*)
oA . V. fe =0,49

10
Vile=0,26

~—

0,5 I's I's r
Fig. 6.2 Graphs of the function (6.5), i.e., the relatimegthening of the local sections of the outer

side 2-1.;...1¢Vacuum region in the outer shell of the «electromoving at a constant spe¥d

at rg= 1 and various values of the ratie= V,/c

Deformations of the «positron’s» outer shell, whiobhves at a constant speéd in the direc-

(+a)

tion of thez-axis, are determined by substituting the companeftmetric tensog; =, gij(+b) and
gij0(+) of the metric (3.5) — (3.6) and (5.9) in expressiof the form (6.1) and (6.2). Calculations using
these formulas lead to similar relative lengtherdfighe inner side of the samA.11 1svacuum re-

gion (Figure 6.2).



7 Simplified metric-dynamic model of the moving «edctron»
and the moving «positron»

Recall that in the framework of Alsigna «electras»a stable "convex" deformation of the out-

er side of the 2.1, .1gvacuum region (i.e. subcont, see definitidh 7.4 in[1] and table 2.1), a sta-

tionary metric-dynamic state of which is descrilbgca set of metric€8.2) — (8.10) if5].

In turn, the «positron» is stable "concave" defdiamof the inner side .11 .1gvacuum re-

gion (i.e. antisubcont, see definitidfa 7.5 in[1] and table. 2.1), a stationary metric-dynanmates of

which is described by a set of metrics (8.12) 2@Bin [5].

Taking into account the assumptions made in 8&d23am@ simplified metric-dynamic model of

an «electron» moving at a constant spégith the direction of the axis as a single vacuum formation

with respect to the vacuum extent from which itgiets itself is described by a set of metrics:

A moving «electron» (7.1)
with signature (+ — —-)

The outer shell of a moving «electron»
in the intervalfy ~10™%cm, r;~10"%cm]

2 4.2 2r.ra
dg™” =(1—%Jc2dt2 —% - pPd&? —[ 2 Jsinz 8dg® + ———sirf @dgcdt
P 6
—a-subcont; (7.2)
2dr2 r,ra’ 2r.ra
ds™? = 1+-¢ "o |c2ait? - &—pzdﬁz— r2+a?-—>—sirf 8 |sin? 8d¢> + ———sir’ Gdgcdt
0° r>+rgr+a’ o°
6
— b-subcont. (7.3)

The core of a moving «electron»
in the interval fg ~10%%cm, r3~1013cm]

4§ = (1—%)&18 A -{ 2

Yo, r’—=rr+a

—a-subcont; (7.4)

jsmzé?dgb + 7 S|r126?d¢cdt

2 2
dg™? = (1+”jc2dt2 ¢ pdeZ—[r2+ p 5|r129j5|r129d¢ e 2 sir fdgedt

o r?+rr+a’
— b-subcont. (7.5)
The scope of a moving «electron»
in the interval [0go]

| 452 = c2qt? - Pdrz p?d6? - (12 +a?)sin? 6.dg>. (7.6)
+a




\
wherep?=r 2 +4°cosd; a= rez—é — the parameter of ellipticity; (7.7)

~ 1.7103cm is the radius of the core of the «electron»;
~5.810% cm is the radius of the internal particdlle., the protaguark nucleus) inside
the «electron’s» coFagure 6.3 in[2]).
In this case, a simplified metric-dynamic modekpbsitron» moving at a constant sp&gdn
the direction of the axis as a single vacuum formation with respe¢hévacuum extent from which

it consists itself is described by a set of metrics

A moving «positron» (7.8)
with signature (— + + +)

The outer shell of a moving «positron»
in the interval s ~103cm, r;~10' cm]

déﬂm:{ ;chzdtz m pzdl’ +p2d92+(r +a’ +r:72 SII‘]ZHESII’IZHCW - ,0 5|r120d¢0dt

-1y +a’
-a-antisubcont; (7.9)
2qr> rsra’ rsra
dg™” :{1+%Jc2dtz+% + p2d6?2+[r2+a2— i Jsinz Gdgp* - 22 e gdgcdt
P r +r6r+a P
— b-antisubcont. (7.10)
The core of a moving «positron»
in the interval fs ~102*cm, r;~10"cm]
a2 ={ 1= |ege 29T & 76 |sirt G -
,o2 r’—rr+a’ Yoi ,02
—g-antisubcont; (7.11)
dg? =1+ g e PO g o] 2 v -2 it 6 lsir 0ds - 2T sirt Gdgedt
o ro+rgr +a° s ,02
— b-antisubcont. (7.12)
The scope of a moving «positron»
in the interval [0go]
+ pdr? 2402 2 L A2)ein? 2
a5 = ~c’dt’ + 5=+ p%d6 +(r? +a?)sin® 0dg?. (7.13)
r’+a
\ L
wherep?=r 2 +4°cosd; a= rez—é — the parameter of ellipticity; (7.14)

~ 1.710"3cm is the radius of the core of the «positron»;



~5.810%*cm is the radius of the internal particdlle., the antiproto-quark nucleus) inside
the «positron’s» cofeédure 6.3 in[2]).

On the one hand, the ellipticity paramedatepends on the velocity of the «particle» as glsin
vacuum formation moving relative to the "vacuunonfr which it consists. On the other hand, distor-
tion (more precisely-flattening) of the spherichhpe of the «particle» core by the valmevitably
leads to the averaged rotation of the core arobhedelected direction (in particular with respecthte
z-axis) (see § 12).

8. Accelerated movement of the vacuum layer
Let's consider the accelerated movement of thel lacgas of various layers of thé-211 .16
vacuum region in the vicinity of the core of a nmyi«particle» at the example of the moving «elec-
tron».
Constantly, uniformly and rectilinearly moving «ti®n» is a stationary object. That is, the
components of a metric tensor in metrics (7.2) +#)(describing its metric-dynamic state do not

change over time. Therefore, the acceleration v€6tt) in[5]

2
- {— grad(ln\/g_w)+%[\7x\/g_Wrotg]} (8.1)

\'%
1-=
c

is suitable to describe the dynamics of each vaclayer in the vicinity of the core of the moving
«electron».

This vector has components(6t22) in[5]

90

gﬂ aga }
C (8.2)

To use these expressions we will need the follownhgrmation:
1. The gradient of any scalar functiGn(x,y,z)

gradG—a—G|+a—GJ+a—Gk (8.3)
ox  ay 0z

in the curved coordinates of the Riemann spacehea®rm [7]

%
ox'’

wheree; are thecomponents of the unit vectar | k);

O0G=¢gg’" (8.4)

g’ is the contravariant components of the metricdenshich is defined by the expression [7]

gl :ﬂ

3 (8.5)



2 .
where g :Hgii “ = —(r 2 +a%cod 9) sin’ @ (B.6
— the determinantA; is the cofactor of the corresponding element efrtfatrix ;).

2. The rotor of any vectd¥

otF = oF, OF, [ 9Fx _0F, i+ oF, oF, y .
dy oz 0z ox ox  dy (8.7)
in curved coordinates it looks like [7]
1Oy oL [OF; O ) (8.8)
\/7 X 2\/@ ax' ax! ’

where e after summation becon# — components of the unit vectorj( k).

9 Accelerated currents ofa-subcont in the outer shell of a moving «electron».
Basics of vacuum electrodynamics

Lets’ apply a vector of the form (8.1) to determthe acceleration of amsubcont in the outer

shell of a moving «electron»

2
. =%{_ grad(lnm)"&[vxmmtg(_a)]} 9.1)
v ‘

1_

CZ

with components

2 [ (—a) (-a) ( a) (-a)
% V(—a)Z{ ox? Goo ( c [ ®-2)
1- 2
(-a) — g(()aa)
where, 9a —cay (9.3)
goo
B Vi
wﬂﬂzfimz - o . (9.4)
Z' -a
\/goo (dxo_i_gOa anJ
c goo

— components of the 3-dimensional veloeégtor of a local section @fsubcont;
v _ velocity, which is determined similarly to (1)48 (1.51) or (2.27) — (2.28) in [2] by means of

equating componeigo from metric (1.45) in [2] with componegss™ from metric (8.9)

V2 ref
1- =1-—3— 9.5
[ ¢ j ( r2+a2co§9j (3:5)

whence it follows that



N O R I .
¢ r’+a’cos @ -8

The vector (8.1) can be represented as follose®{(6.1 — 6.7) ifb]}
a™ = Eo(—a) +[v (0 % Bo(—a)], (9.7)

where

g = E,M= - ygrad( In ,/géaa)) (9.8)

— the vector of laminar (straight-line) acceleyatof thea-subcont (or the vector @fsubcont intensi-
ty E,.7);

agL agLd B

(~0) — () — (-a) B — a
ag "= [vxB, "] = 9.9

v B, = gh” (0 =) (9.9)

— the vector of turbulent (rotational) accelenataf thea-subcont (or the vector @ subcont induc-
tion B,"®), and

CZ

V:W- (9.10)
1/1— 2

Vector components (9.8), taking into account (8x)e the following formgee (6.6) iff5]}

_ _ dln/gé?
aI(Era) = Eér = -y

or* '
_ _ dlny/gl®
e S Sy 911
a(—a) — E(—a) - _ aln’\/ g(()aa)
Ep ~Fop TV T o
¢
where 9 g““a)i, . Zz“a)i, . g33“a)i. (9.12)
ar o’ 96 20" 3g* Y

The components of the vector (9.9) with accour8)(8ave the following form dee (6.7) in

[51}:



(-a) (-a) (-a) (-a) (-a)
0 0
aé—ra) :(vgBé;,a) ! B(();a)) _V gco Ve( Jp =~ 00 ]—v"’{agr _ 09y ]}’

al® = (v¢ B -V Bé;a)) =

Wl {6@1&6‘) G
\'
C

a
BY gt ot

s - (-a)
(-a) = (Vr Bé;a) _VHBér—a)) — y gOO Vr [ag,g 3) _ 5g¢ J
C
0

o _ 1 o o 1 0
where —

-1 9
af"z\/@ar' 06" 2]l 06’ a¢+_2\/@a¢'

Recall that the expression (9.7) is similar to ltheentz force in classical electrodynamiceé¢

(9.14)

(6.4) — (6.5) Iin[5]}. But within Alsigna this expression describest the motion of a charged particle
in some abstract electromagnetic field. In the daskescribes the accelerated laminar and turbulent
flow (current) of subcont and antisubcont of tHelR rvacuum region, which may induce movement
of the local vacuum formation just as the riveriearthe boat.

Let us write the components of the vectomefubcont intensitye,™ and the components of
the vector of-subcont inductiom,™

E(_a) _ _yaln,/g(()aa) B(—a) _ y. géaa) (agé‘a) _ ag‘(ga)J
or ’

orx o c 00" o9g”

| / (-a) — _ _
E(S;a) = —yana% g3 = Y g(()oa) ag,( a) _ agé& 2

* ' 08 + + !

c 0¢ ar
o _yam,/géaa’ | o 9" (0957 agl?
o ag* o7 c at oo

(9.15) (9.16)

We define the components Bf™™ and B, vectors in the outer shell of an «electron», which
IS moving at a constant spe¥d To do this, we write a generalized Kerr metrit Boyer —Lindquist
coordinates) (7.2) describing the metric-dynamatesbf thea-subcont in the outer shell of the moving

«electron» in expanded form



2 2
g =1 g e T T acos o

r’+a’ -,
(9.17)
[r2agzs BrASIMO N o pape e 2o G245 cat
r?+a’cos 6 r’+a’cos 8 '

Substituting the components of the metric termé‘f’) from the metric (9.17) into the expres-

sion (8.5) — (8.6), we obtain contravariant compuase

(12 +a2)r? +a® cog 6) +r,ra’sirt 6 0 0 rsra
(r2 +a’ —rre)(r2 +a’cos 9) (r2 +a’ —rrs)(r2 +a’cos H)
0 —(r2+a2—rr6) 0 0
gl = r’+a’cosé
0 0 D 0
r’+a’cos @
rra 0 0 —(r2 +a’cog H—rre)
(2 +a2 -rr,r? +a®cod §) (r2 +a2 —rr,r? +a® cod gsir? 6
@)1
Zero components of the metric tensor from the mmé®il7) are
. ryr : ; o _ 2rrasirt g
(0) =1 6 ’ (-a) — (U):O, (-a) —_“6 ) 9.19
e Ziecods’ L2 % T R0 (9:19)
Herewith, according to (9.3), we have
(-a) (-a) (-a) o2
@ -_%1 _ 0 __%2 _ o g 2r.rasin’ @
g - ___0) g _____O) (-a) =-=0_ = 6 9'20
ey s % T T P ea’cog fryr 920
and, according to (9.5)
2 2 2
y= ¢ — = c _ ¢ (9.21)
\/1_ v \/1_r6r \/956”’
c? p°

Let us substitute the covariant components of te&imtensor (9.19) and contravariant com-
ponents of the metric tensor (9.18) into expressionthe components of the vectorsaesubcont in-
tensityE,™ (9.15) anda-subcont inductioB,™ (9.16).

As a result of calculations for the componentshef vectora-subcontintensity E,"® (9.15),

taking into account (9.10) and (9.12), we obtain



Al = ECo) = _ya In /g™ _ CZrG(aZ cos’ 6 - r22(r2 +a%- rre) | (9.22)
2

or*
r.r 3
21-——6  |'r?+a%cos’ @
( r2+a2coszt9j ( )
A9 = B = dIny/g5” _ c?rrga’sin26 (9.23)
EQ 00 00 r g( )3’
21-———&  I"'|\r’+a’cos 8
[ r’+a’cos HJ
I dln,/g{?

ald =EGH =y 7 -0 (9.24)

Attention! The dimension of the component (9.23) is ¥/sbfferent from the dimension of the

component (9.22) m/sec

Graphs of functions (9.22) and (9.23) wherld 10 cm andV/c = 0.00098 shown in

Figure 9.1.
1-10%!
1.27801930° —

EA(0) Eo(6) o -
g » i

1278019298

1.2780192966°° ' -1-10% :

- 0 T -TT 0 TT
0

0
Fig. 9.1.Graphs of functions (9.22) and (9.33) withl10**cm andVz/c = 0.00098.

The calculations are done using the MathCad softwar
At a = 0, the expressions (9.22) — (9.24) coincitkh the expressiongl0.9) in[5] specifying

the components of the vectorabubcont intensity in the outer shell of the regtkelectron».
When substituting (9.19) — (9.21) in (9.16) takingp account (8.6) and (8.8) for the compo-
nents of the vecta-subcont inductio,"™ in the outer shell of the moving «electron» we obta

B = 200N [agéﬁ_a) _ agé_a)j —_ 2crTg acosg(r2 +a’ _rer) (9.25)
or - - 2 2 2( o 2 27 '
2c |l \ 96 9¢ (2 +a%cog 6 *(r? + a2 cog 6-r,r)
o _ WO (09" agg® ) _ cr.asinéla’cod 6-r?)
B = - = — =, (9.26)
2clg L9 or (r2+a2cog8)*(r2 +a?cog o-ry)

(-a) (-a) (-a)
B = [agg -5, j=o. (9.27)
2% M ar 96



Attention! The dimension of the component (9.25) m/sec, whehe dimension of the compo-
nent (9.26) 1/sec.

Substituting the components of the veatesubcont inductio,™ (9.25) — (9.27) into the ex-
pression for the component of the turbulent acaétam of ana-subcont in the outer shell of the mov-
ing «electron» (9.13), we obtain
V¥ rasinfla’ cog 6-r?)

(a) _ [_\adpa) - _
%r ( VB ) (r2+azco§t9)1/2(r2+a2cos’9—r6r)2

V20 acod(r? +a’ —rr)

(-a) _ (a0 p-a)) —_
Bes _(V B )_ (r2+a2cos°9)ﬂz(r2+a2cos’H—r6r)2

(9.28)

. o, 2
(-a) — (v(—a)'B(—a) —\f-a) B(—a))— Ve fea smH(a cos -r )

a‘B - 08 or - 2 2 2( o 2 2
r’+a’cog ) "|r’+a’*cos d-r,r

4 +

V92 acosﬂ(r2 +a? —rGr)

' (r2 +a’cos 49)1/2(r2 +a’cos t9—r6r)2

(-a)B

whereV is defined by the expression of the form (9.4).

The graph of the second component (9.28) is gimdfigure 9.2.
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Fig. 9.2. Schedule the second components of (v2B)r (19 cm,
V,/c = 0.087 andv” =1m/s. The calculations are performed using Maith software

Together, the expressions (9.22) — (9.28) defieevttor field of laminar and turbulent accel-
erations of the a-subcont in the outer shell of¢dkectron» moving with the spe®din the direction

of the axisz.



However, these expressions define the basig-subcont electrodynamics”, in which the in-
tensity and induction of the vacuum layer is acdetector fields that determine the direction ofele
erated currents af-subcont (i.e., the outer side of the external sitithe 2-A,-vacuum region) in

the outer shell of the moving «electron».

10 Accelerated currents of theéb-subcont in the outer shell of a moving «electron»
The behavior ob-subcont (i.e., the inner side of the external SiHig*-A,+-vacuum region, see

table. 2.1) in the outer shell of the moving «aleed is described by the second generalized Kety me
ric (3.3)

2 2
ds ™2 = (1+ chzdtz _r-l-a_cos?@drz —(r2 +a’cog 0)d6?2 -

r’+a’cosd r’+a’+rr,
(10.1)
r.ra’sin’ @ \ . 2r.ra .
—lr*+a®-—2———" |sinf 8d¢* + ————_—sin" 8 d¢ cdt.
( r2+azco§<9j ¢ r’+a’cos @ ¢
In this case, the zero componeggS™ of the metric tensor have the form
g y Ly _ 2rrasirt g
(0 =74 o (D) = (D) = (b - “e > Y 10.2
%o Zratcois’ L X2 O O r?+a’cof @ (10.2)
Herewith
- -b) | .
&) :_ﬁ =0 (-H) :_ﬁ =0 o= O __  2Agasité
r (-b) ) g (-b) ’ g¢ - 0 ~ 2 > . (103)
U0 950 o) rr+a’codf+ry
c? c? c?
y= = = = = (10.4)
\/1_ Vr \/1+ % \/goo
c? P

Contravariant components of the metric tensor i ¢hse have the form

(r2 +612)(r2 +azco§6)—r6 ra’sirt &

r,ra
(2 +a2 +rr,|r? +acodd) 2 02 0 (2 +a2 +rr,)r? +acodd)
oo :
g = 1
0 0 — 0
r*+a’codd
rsra 0 0 —(r2 +a co§6?+rr6)
(r2+a2 +mm|r? +acodd) (r2 +a2 +mr)r2 +a?codgsirt o

(10.5)



Similar to the previous paragraph, we use exprasgib0.2) to (10.5) to define the components

of theE,"™ andB,™ vectors.
As a result of calculations for the outer shelaohoving «electron», we obtain:

- components of the vectbrsubcont of the intensit,™:
[ D)
Al = OV = _ya In arg,?o _ c2f6(8.2 cos - r22(r2 +a’+ rrﬁ) | (10.6)
r.r 2 3
1+—-—5 — |(r*+a’cos g
2( r2+a2co§8j ( )
. _ dIny/gs? ’rr.a®sin20
ol =EQY o0 =- AL , (10.7)
06 2(1+ ref E( 2 4 2 §0)3
& |'(r’+a’co
r’+a’cos @
) _ aln,/gs?
A =ELD =y T =0 (109

- components of the vectbrsubcont of the inductioB,™:

o _ W9 (0957 ags™ ) _ 2crr, acosd(r? +al +rr)
B, = a - 172 2 (10.9)
2c\/@ 06  0¢ (r2+azco§ H) (r2+azco§9+r6r)
BCY = W (097 095" ) _ cra sinéz?(a2 co$ H—rz) 3 (10.10)
2c|g 9  or (2 +atcog 6] *(r? +a cog O+1yr)

(-b) (-b) (-b)
Bé;b) _W%o [09s 09 |_ 0 (10.11)
2c \/H or 00

Let's substitute the components of the vector ebtsubcont inductio,™ (10.9) — (10.11)

into the expressions for the components of turbiulenational) acceleration of thesubcont




b S _ g b
2D _(VHB(—b) _V¢B(—b)) _) g(()o) Ve 6gé ? _agﬁ ) v ag{™ _6g§, )
Br o¢ 00 |~ + + + + !
c or 0 Gl or

(-b) (-b) (-b) (-b) b
ald =(#BD —vip) =’ Ooo” | o 00" 095" |_ i[85 i ,
° o c 06" 0g* at o8

(-b) - (-b) (-b) b
aé—;) :(vr B(Y —vgB(;b)) _ %0 {Vr{agr( ), _0gy J_Va{a% _ agy" |
¢ ’ c og* ot 00"  og*
As a result we have:

v™cra siné?(a2 cog 6 - r2)
1/2 2
(r2 +a’cos H) (r2 +a’cos 6?+r6r)

(=b) — [_\/(D)PR(-b) |- _
aBr _( \Y 809 )_

V2 1r, acosd(r? +a? +1,r )
1/2 2
(r2+a?cog 6] *(r? + a cog @ +r,r)

(-b) — [\/(-D)¢R(-b) | — _
aBH _(V Bor )_

V¢ ra sinéla® co 8- r?)

(r2 +a’cog 6?)1/2(r2 +a’cog 9+r6r)2 '

(-b) — [\[(D)rp(-a) _,,0(-b)R(-b) |-
aB¢ _(V BUH \Y Bor )_

v 2crr, acosé?(r2 +a’+ rsr)

' (2 +a’cog 6 *(r? +acog @ +ryr |

The second component of the graph (10.13) is showigure 10.1.
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Fig. 9.2.Graph of the second components of (10.13) wift® cm,
V,/c = 0.087 and” =1m/s. The calculations are done using M&d software

(10.12)

(10.13)



This graph almost completely coincides with thepgran Figure 9.2. This suggests that at a
sufficiently large distance from the core of theuing «electron» (i.e. at > rg), the induction (turbu-
lent) components of the accelerated motioa-etibcont andb-subcont in the outer shell of the moving
«electron» behave almost equally.

Indeed, whem >> rg, expressions (9.22) — (9.27) and (10.6) — (10ak#&)taking a simplified

form
ECa = ﬁ ECD = _cz_re
or 27 or 2!
2r 2r
e _ C 1;a%sin20 ECD ~ _ c’r,a’sin26
B =— 55 o ST s
ECY =0. (10.14) E,,” =0. (10.16)
o 2ct;acosdd _ A/, codd gt 2k acod iV, cod
Bar ol r2 a r2 ’ o r? r? ’
o crasind_ 1AV sind gt ~_ chkasing iV, sing
Bo =— 3 3 o0 r /el
r 2r
B,” =0. (10.15) B,” =O0. (10.17)

So we see that at a large distance from the cogenobving «electron» laminar (straight-line)
acceleration of tha-subcont andb-subcont mutually oppose to each other, and thmitent (rotation-

al) of acceleration a @f-subcont and>-subcont {with (9.28) and (10.13)} is led in thexsadirection.

11 Accelerated vacuum currents in the external shiebf
a moving “electron”. Vacuum electrodynamics
The total vector field of the accelera@gubcont andb - sub-
cont (intra-vacuum) currents in the outer shekhohoving «elec-
tron», according to the geometrized vacuum elegtranhics of
the Alsigna §ee 88 1 — 7 ifb]}, is determined by the expression
(7.2) in[5]
sa&ad ) +ia™®, (11.1)

where
a™® = E, @+ [v? x B, (11.2)

- acceleration of tha-subcont in the outer shell of a movingtWisted intra-vacuum accelerated cur-
rents ofa-subcont and>-subcont

Fig. 11.1. Fractal illustration of the

«electron»;
a™® =g D4 [V(JO) % BO(JO)] (11.3)



- acceleration of thb-subcont in the same outer shell of a moving «slact
The expression (11.1), subject to (11.2) and (113)y be presented as

ar = (B, +IE,™) + (V™) x B, +i[vT x B, 7). (11.4)

This type of representation for the General vetidd of intra-vacuum accelerations is due to
the fact that the current lines of acceleraesibcont andb-subcont are always mutually perpendicu-
lar. In other words, these intra-vacuum currenéstatisted into bundles around the direction of gen-
eral motion (see Figure 11.1 aRdyure 11.5 —11.6 ifi5]).

Analysis of the expressions (9.22) — (9.24), (9&&) (10.6) — (10.8), (10.12) with taking into
account (11.1) — (11.4) leads to the following dasions:

- a vector field subcont intensify, ™ (more precisely, a vector field of laminar accefiera of
subcont)
aO=E,O=E,+ig, (11.5)
in the outer shell of the moving «electron» flagtgsee Figure 11.2). This fully coincides with the
conclusions of classical electrodynamics;
- a vector field of turbulent acceleration of sobtag™ = [V x B,™] + i[v(® x B,] is a to-

roidal-helicalaxb-subcont vortex formed around the moving core efdhlectron» (Figure 11.3).

Y'\ fose E'
10K0FU 6206
- 3apadaq
Y Y >
Xl
£
£y
N X
1 llone [ 3apada,
dﬂu/lv/r_z/a(ezgcy
a) 5) zcons
Fig. 11.2.Vector field of the subcont tensi@ (i.e., lam- Fig. 11.3.The field of the vector of turbulent
inar accelerations of thexb-subcont) in the outer shell of  accelerations of thexb-subcont is a toroidal-
the «electron» moving with constant sp&ed helical vortex in the outer shell of an «elec-

tron» moving at a constant speézl



For Figure 11.4 an attempt is presented to combaméar and turbulent components of vector
fields describing the interweaving of acceleraagb-subcont flows (currents) in the outer shell of an

«electron» moving at a constant velodity

Fig. 11.4.a) Accelerated laminar and turbulemtb-subcont currents in the external shell of an ¢sd&@> moving at a con-
stant speed,; b) Fractal illustration of a stable vacuum formatimoving in the "medium" from which it itself contds

In Nature, there are many analogues for the movagyum formation shown in Figure 11.4.
For example, the movement of the collar flagel(ai® aqueous unicellular organism) causes a similar
toroidal-helical flow of water.

This metric-dynamic (fully geometrized) model of @slectron» moving at a constant velocity
V; in the "vacuum" from which it consists, containgassible answer to the question about the nature
of inertia of stable local vacuum formations.

The motion of a stable vacuum formation inevitaldgds to the appearance of a toroidal-
helical vortex in its outer shell (i.e. aroundmsving core), and to the compactification and éiaitg
of the core (Figure 11.4 a). The faster this «pkati moves, the greater the speed and accelemttion
anaxb-subcont in toroidal-helical vortex. Accordingly, such a vortex there is more stored energeti-
city (i.e. mobility). Therefore, the moving «patée is more difficult to disperse and more diffictd
change the direction of its movement due to thespopic effect.

On the other hand, if accelerate the «electrona tertain speed,, then it will constantly
move in a "vacuum® (i.e., in the absence of otlparticles”) with this speed and in the initiallywgn
direction.

The inert properties of local vacuum formations dove to the inertia of the vacuum itself,

which is expressed in the finiteness of the vejooftpropagation of vacuum disturbances (i.e. vlte



locity of light). Thus, in the Algebra of signatugglsigna) there is no need to introduce additicera
tities like Higgs bosons to explain the inert pndigs of the moving stable vacuum formations.

In this article Alsigna considers the easiest wayweave two intra-vacuum currents:
a-subcont and-subcont with the same signature (+ — — —). Howeiteshould be remembered that
each metric length with metrics (2.9) and (2.10)jok we conditionally cald-subcont andb-subcont,
can be represented as a superposition of seveit melrlengths with signatur€¢$1.33) in[5] similar
to (11.35) in[5]. Therefore, at the next, deeper level of cdesation, vacuum processes in the outer
shell of the moving «electron» look much more ca®rphnd multicolored (in the sense of the colors
of vacuum chromodynamics) (Figure 11.5).

a) figure V. A. Lebedev b) Fractal illustration of@oidal vortex

Fig. 11.5. lllustrations of the outer shell of avimy «electron» at the level of-2,,-vacuum region

Recall that at the level of thé-3,-vacuum
region, the fabric of Existence is woven not fromot
4-sided "threads "(black and white), but from 1@ta
multi-colored 4-sided "thread"sée 88 11 — 13 in
[1]): 7 colors of thread + 1 white thread + 7 ¢slof
anti-threads + 1 thread black = 16.

Within the framework of the Algebra of sig

natures, each 4-face "thread" is the result ofrini

twining of seven "sub-threads", and this may cont
ue indefinitely long. The deeper the level of cans Fig. 11.6. lllustration of the local vacuum units the
eration, the more elegant the pictures of reabiykl level of consideration2Am-vacuum region
(Figure 11.6).



12. Precession of the axis of rotation of
the core of a moving «electron»

The spin of the core of a moving «electron» is &n m\\

tremely complex phenomenon, the study of which khbe

held in a separate extensive study. Here Alsignersoonly
some superficial aspects of this process.

As shown in Figure 12.1 and Figure 12.2 the cora ¢

moving «electron» is located at the neck of a ttabhelical

vortex under the influence of a practically reogarly and
constantly flowingaxb-subcont, described by the vector i The core
subcont inductio®,” with components (0, B,.").

Fig. 12.1.The core of the moving "electron”

Recall that the spinor properties, eagsubcont on the is located in the neck of the toroidal - helical
) ] ) ~ vacuum vortex, where there is a virtually
periphery of the «electron’s» core, are describga 3impli- constant and uniform field of the vacuum

fied spin-tensorgee 8812 — 1/6]) induction vectos, (0, 0,5,

[ 1
1- —+rsm9 L P 0 2
/ 1-— 0 1-—
€ 0o ir rsind 0
= + + + ,
1 -ir 0O 0 —-rsing

1 > 0 r2
r i 1-—
r2 1-— -rsing r2 r? 0
1——2 I'e e 1_72
r6

(1p.1
determinant of which is reduced to the generalte&itter metri¢2.19) in[2].
The last three terms on the right side of the esgiom (12.1) are the components of the spatial

spin-vectors (oy, 0y, 0,):

( 0 ir) (rsinﬂ 0 ) (12.2)
J = L] 0-9 = . 1 a-¢ = . 1
-ir O 0 -rsiné@

Chaotic rotation inside the core of the «electrégee 88 2 and 3 if8]), located in a constant
vector field of the subcont inductid®,”, is described by a two-component spinor

—|7&(r)B )t

re _ . ) g
W) =(wi)] = (re o reront) (12.3)

Bt

Wit =

r @™

where is the moment of inertia of the «electrorcere layer located at a distarrcom its center.



Substitute bra and ket vectors (12.3) to the ledt to the right of spin-tensor (12.2)

I.2
1-— +rsin@ +ir
I'e rz
1_7
. . re2 r e—ix(r)Bth
—ii(r)Bg 't iA(r)By,’'t
re” o re s | (12.4)

1 rg™h®:

r? 1-— -rsind
1-— I

I.2

As a result of simple transformations of the mastisucture (12.4), taking into account (12.1)
and (12.2), we obtain the following projectionstioé averaged 3-dimensional spin vector <s> of the

peripheral core layer of the moving «electron» tedaat the neck adxb-subcont toroidal-helical vor-

tex:
()= (e - 1)=o0. (125)
(5.) =~ cos2r.(r)B¢ 1] (12.6)
(s,) = —2_sin[2n(r )8 1] (12.7)

_
re

From expressions (12.5) — (12.7) we see t
the axis of rotation of the peripheral layer of tl
«electron’s» core is chaotically changing, but on ¢

erage it precesses around the axisr rather around

the direction of the vector of tleesubcont induction

B, (0, 0,B,7) in the sector and with a frequenc

_ _ Fig. 12.2.Averaged precession of the axis of rotation
depending on the magnitude of thecomponent of  of the core of a moving «electron» around the direc

. . O /o tion of the vector of vacuum inductidy, (0,0,8,,) in

the vector of thea-subcont inductiorB,, ™ (Figure the neck of the toroidal-helical vortex
12.2), which in its turn depends on the speed ef
«electron»/z{see(10.15)}.

Once again, we note that this paragraph only aslihe direction associated with the rotation
of the core of the moving «electron». A separateysshould be devoted to the analysis of the com-

plex process of rotation of the nuclei of movingdbvacuum formations.



13 Straight-line and uniform movement of a «positro»

Within the Alsigna, the metric-dynamic model of tqgositron» moving at a constant sp&egd
(in the direction of the-axis) is a negative copy of the «electron’s» necedignamic model (7.1) —
(7.7), and is described by the same generalizedrdetrics (7.9) — (7.14), but with the oppositensig
ture (— + + +).

Doing the similar actions with the components af thetric tensog;*? andg;°™* from the
metric (7.9) and (7.10) we receive for the outeslishf the «positron»:
- components of the vector afantisubcont intensiti,™ and the components of the vectoraofan-

tisubcont inductiorB,:

E(a) = ¢ty cos? 6~ r2fr* +a” ) B+ = 2crrg acos@(r2 +a? —rGr)
or - 3 ' or 5 5 2], . >
r’+a’cosd) (r?+a’cos@-r.r
2(1_2r§rzj2(r2+a200325)3 | X )
r+a“cos ¢
£Ca) = c?rra’sin26 BUa = _ cra siné’(a2 cos 6—r2)
- ’ 00 y
"’ 3 (r2 +a’cos 6?)”2(r2 +a’cos 6?—r6r)2
P 2(r2 +a’cos 9)3
r’+a’cos @
(+a) —
EY =0. a3 B, =0 (2B

- components of the vector @fantisubcont intensityE,"™ and the components of the vector of

b-antisubcont inductios,™*:

£0D — _ czrs(a2 cos 69— rz)(r2 +a’+ rr6) BUb) = 2cir, acosﬂ(r2 +a? +r6r)
or 3 or T 1/2 2
L rer E( 2 + o co3 o) (r2+a2co§t9) (r2+a2co§6'+r6r)
+—0 |'(r’+a’co
r’+a’cog @
£ = c’rra’ sin26 , BB = _ cra sin@(a2 cog 6- rZ)
08 T 08 ]

(r2 +a’cos ¢6’)]Jz(r2 +a’cos 6’+r6r)2

E
2(1+ r6r)Z(r2 +a’cos 6’)3

r’+a’cosd

ECH =0 33  B,=0 (13.4)

o



Comparing expressions (13.1) to (13.4) with corre-
sponding expressions for the outer shell of thesgtedn»
(9.22) — (9.24), (9.25) — (9.27), (10.6) — (10.80.9) —
(10.11), we find that they fully compensate for leather's
manifestations on average:

E9-g* =0, B -B"=0; (13.5)

EP-g"®=0, B™-B,"=0. (13.6)
Thus, each accelerated movement of the sub-element

in the outer shell of the «electron» correspondsi¢copposite

accelerated movement of the antisubcont in ther altell of

Fig. 13.1.Fractal illustration of twisted  the positron, which fully meets the vacuum conditisee def-
threads of subcont and antisubcont inition Mo 12.4 in[1]).

14.2% A4, 16vacuum dynamics

Expressions (9.22) — (9.24), (9.25) — (9.27), (16-610.8), (10.9) — (10.11) (13.1) — (13.4) in
their total describe the acceleration of differsides (layers) of the sarg&A.1; .1evacuum region.

The general field of accelerations in each locaharf2®-A.11 1gvacuum region is described by

the vector quaternion

sad+ia™ +ja*) + k™, (13
where
a™® = EO(—a)+ [V(—a) x BO(-a)] (14.2)
— the vector of acceleration@subcont in the outer shell of the «electrony;
a™® =g, + [v?? x B, (14.3)
— the acceleration vector of thesubcont in the same outer shell of the «electron»;
a*® = E,5+ [vi¥ x B, (14.4)
— the acceleration vectarantisubcont in the outer shell of the «positron»;
a™ = £, + [vE?) x B, (14.5)

— the acceleration vector bfantisubcont in the outer shell of the «positron».



The joint action of all 4 mutually perpendict
lar vector fields (14.2) — (14.5) leads to the toea
of multi-layer 2°-A.1; 1g¢vacuum dynamics, which
upon averaging of the intertwined subcont curre
in many aspects reduces itself to the classical- e
trodynamics. This fact was partly addressed in
and is expected to be investigated in more datai
subsequent articles of Alsigna.

We also note that the multi-layeretid. i 16
vacuum dynamics vacuum, proposed here, is uni\
sal. If in all of the equations of this article tead of
the radius of the nucleus «electrons» or «positro

re~ 1.710"%cm we substitute any other radius fro

. . Fig. 14.1.Fractal illustration of a core of a vacuum
the hierarchy(6.20) in[2], we get the same subcon formation on a cosmic scale
antisubcont dynamics, but on a different scale. For
example, substituting in all equations the charastters~ 410'®cm, commensurate with the radius of

the nucleus of the galaxy, we obtai#’al;s »ovacuum dynamics (see Figure 14.1, 14.2).

Fig. 14.2.Fractal illustration BLlAlevzgvaCUUm dynamics
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