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Abstract
One of the aims of geometrophygiesto eliminate the concept of mass as a fundaahenop-
erty. We present here a promising approach to aicigethis end. In order to do this, we consider the
interface between different solutions of the Eimsteld equations, and construct an extensiorheéé
equations and their solutions. This forms the bakia metric-dynamic model of particles of varying

sizes, including virtually all elementary partictbst are part of the Standard Model.

Keywords: vacuum, Einstein field equation, the Ricci-flaase, the signature of a metric of the

vacuum, the Standard Model.

A note on terminology. New concepts are introduced using either termsezbioy the author,
or new usages of words already in use for similanaepts. At appropriate places in the text, we call
the attention of the reader to the new terminolagiyr explanations preceded by the word “terminology
in bold. These terms are tentative, dhd author welcomes suggestions for improvementketermi-

nology.

! alsignat@yandex.ru

2 The concept of thgeometrophysicis entered in (Vladimirov 2005)



1. The first Einstein field equation and its solutbns

1(a) Consider the Einstein field equations

1
Ry _ERgik =0, (1.1)
whereg; are metric tensor components;
| |
. = ar—'lk - ar—l'(' + I I - ri"r, . is the Ricci tensor; (1.2)
0Xx ox
R=g*Ry represents scalar curvature; (1.3)
1 09, 09, 0g;
rijf =Zg™| = 2 k| are Christoffel symbols. 1.4
k=39 ( ox' axk ax¥ y (14)

The solutions to (1.1) are considered in many warksnodern differential geometry and gen-
eral relativity. However, no work is known to thetlaor which discusses the relationship between the
different solutions of these equations in detaié vopose to fill this gap.

Combining (1.1) witlgik, we obtain (Novikov and Taimanov 2014)

g”‘(Rk —%Rgikj = R—%R =0,
(1.5)

becauseg“g, =n of the number of spatial dimensions.
For anyn-dimensional space (except for= 2), Equation (1.5) can only be performed when
R = 0. Therefore, fon = 4, Equation (1.1) becomes
R, =0. (1.6)
The solutions to (1.6) are best expressed, aairua spherical coordinate system in the form

of metrics. Before we present these metrics, we t@@sert a note about our terminology.



1(b) Terminology: The term "signature” used here is an extensiorhefusual means to deter-
mine where a metric component is positive defimitaegative definite. More broadly, suppose a space
S of pointss=(xo,X1,X2,X3) has several metrics or pseudometrics defined osuith that each metric or
pseudometri¢dg); is described byds|i*= ao f1(s,p)dx’ + a1 f2(s,p)dx*+ a, f3(s,p)dx> + asfs (S,p)dx’,
where fori [0{0,1,2,3}, fi(s) are positive definite functions defined on S, p gikeen parameters, and
a [{0,-1,1}. (For convenience, we shall drop “or pseudometric’daime mention of the parameters in
the rest of this sectionThen, if this is a quadratic (metric) form, we fothe ordered tupléao, a;, ay,
as), whereby—1 is abbreviated “” and 1 is abbreviated “+” (O retains its name). Wen term it a
“signature” of the metric. If, on the other hantthe defining equation of each of the metrics isadr
(affine) form or "colored" quaternion (“colored” tde explained later), we term it a “stignature” to
emphasize this difference. However, in what folldtws rules for signatures extend in a natural i@y
stignatures.

Suppose further that several metrics are definedhenregion in question such that they only
differ in the sign of their coefficients. This wob@allow a set of 64 possible metrics in such a set.

Now we use the fact that the sum of two metridds/enother metric. To complement this situa-
tion, we can define an operation, a component-waiddition: if there are two signatures in the set
(a0, a1, @z, ag) and (Do, by, by, b), then(ao, &, ag, ag) + (bo, by, by, bs) = (ag+ho, ar+by, ax+by, agt+hs) if
and only if(apt+bo, ait+bs, axtby, agtbs); that is, the sum of the signatures of metrics ésdignature of
the sum of the corresponding metrics. Such a s8¢ sfgnatures will form a group undér.We hence-
forth drop the tilde, using + for both normal addit and this operation, where the difference wél b
clear from the context.

We can also form various substructures. For exantpke aforementioned difference between a

signature and a stignature is one distinction. Resons of the fact that the metrics are defined o



spacetime introduces further restrictions. Furtimgrisuch considerations, the functions we will bagis
will fulfill the condition thatagxa;xayxag = 0 if and only ifag=a;=a,=az= 0. (The reason for this will
become apparent later in the paper. Since the tegukubstructure of only 17 elements no longer
forms a group under the same operation as befaakjmg closure, further restrictions on the opeoati
needs to be made to enjoy the consequences ofdbp gtructure.) Other restrictions will limit the
number of elements even further, or require furtsteucture. Taking all of these possibilities tdggat
into a single structure is beyond the scope of plaiger, but this algebra, which we term the “Algabr
of signatures”, is more fully outlined in an artecby Gaukhman (Gaukhman 2007), and applied in nu-
merous subsequent papers by the same author ed listthe bibliography. These are presently only
available in Russian, but the author intends tagrihis to a wider audience over a series of fuaure
ticles in English in the near future.

In this paper, most of the metrics will be exprdsse that the spatial portion is expressed in
spherical coordinates (16, @), so that ¥ =t, x =r, .= 6, X3 = ¢, and the metric is expressed as:

@8 = a, fL(t)d + ap fo(r)dr? + ag f5 (1) d? + aufs (r, dg 2.

For this reason, we shall refer to the regions atwum on which the metrics are defined as
“spherical formations”. The fact that measuremeafsmost particles are spherically symmetrical is a
further support for the intuitive feel of this term

1(c) We return to

ds? = ¢'c?df? — *dr’— r’d8? - r?sin"@dg * with the signature (+--), (1.7)
d¥? = —"?df + 'dr?+ r°d@? + r? sirf@dg 2 with the signaturé- + + +), (1.8)

wherev andA are the sought-after functionstadndr respectively.



As a result of the substitution of covariant andtcavariant components of the metric tensor of
the metric (1.7) in equation (1.6) for fixed (i.eme-independent) vacuum states, we obtain amsyste

three equations (Landau and Lifshitz 1988):

Vv =—/ (1.9)
(V' Ir + 1k% + 1k% = 0; 1.10)
v+ v+ 20 Ir = 0. (1.11)

The differential equation (1.10) has three solwgion
v = In(hy+ he/r), v =In(hy —hy/r), Vs = hg, (1.12)
wherehs, hy, hz are integration constants.
Equation (1.11) also has three solutions:
V1= In(1+b/r), v, =In(1 -bir), v3=0, (1.13)
whereb is a constant of integration.
If hy=1, h,=Db, and hz = 0, the solutions to (1.12) and to (1.13) coiecid
Substituting the three possible solutions (1.13ha metric (1.7) with (1.9) we obtain the three

metrics with the same signature<{+ -):

4572 = (1-ro/r)c’df — (1-ro/r) ~'dr* —r*d6” —r*sirf 0 dg ?, (1.14)
@57 = (L+ro/r)c?df = (1+ro/r) ~dr® —r’d6* —r?sin 6 dg % (1.15)
d5? = Pd—dr® —r’d8 > —r’sirf8dg>. (1.16)

whererg = b is the radius of the corresponding closed sphere.
By doing the same operations with the componenti@inetric tensor of the metric (1.8), we

obtain the following three metrics, also satisfylguation (1.6), but with opposite signatureH(+ +):



d872 = — (1—ro/r)cPde + (1-ro/r) ~Xdr? + r2d6? + rsirf@dg 2, (1.17)
@87 = — (L+ror)cdt + (1+ro/r) ~'dr® +r°d6” + rsin’ 8 dg ?), (1.18)
d9% = —2de+ dr? + r’d@? + r’sirf8dg?). (1.19)

Each of the metrics (1.14) through (1.19) is irr@tle to the others; together this is called a
generalized Schwarzschild metric.

Metrics (1.14) through (1.19) describe the statthefsame region of the vacuum. Therefore we
consider different variants of their averages,pitesof the fact that equation (1.6) is non-lingargen-
eral, in such cases the sum of the solutions istself a solution.

If the centers of the metrics (1.14) through (1.464l (1.17) through (1.19) coincide, evidently
they will sum to zero

dsO%+dgV%+ds D ds %+ dg V2 +ds M = 0.cPd +0-dr’ + 0- dO%+ Osinf@dg?= 0. (1.20)

The resulting metric is

d8?=g; QX dX, 1.71)

where gij(o) = @)2

o O O o
o O O o
o O O o
o O O O

A vacuum state is a trivial solution of (1.6).
Thus, contrary to expectation, the addition of $hemetrics (1.14) through (1.19) leads to the
production of additional solutions of (1.6).

Let us now consider the arithmetic average of weeretrics (1.14) and (1.15)

r2

r2—rf

ds{? = 14 (ds{? +ds{?) = c?dt - dr? - r2d@? - r?sin? &lg? (1.23)




The distance between two pointsandr, in a region with signature (+- -) is determined by
the following expression in General Relativity:
Ty
rz—rlzj -gPdr. (1.24)
I
By substitutingg:,” into the average of the metric (1.23), we obtain

2 r2 2 rdr > 2
h=r =] —(—z—z)dr=j2—2=vl’ ~To
n r--rh rLfr " =1,

First we find the value of the interval between phants

2 (1.25)

ri=0 andr; =rg:

2 2

b=—[-r2 =—J-1r,=-ir,.  (1.26)

The length of this segment is equal to the radiubecavi-

r

ty ro, and the vacuity of this result suggests thateteno vacuum

cavity. Outside the cavity and from=rtor, = o, we have Fig. 1.1Air bubble in liquid

rz_rllerz_roz |:: =V°°2—I’02 . (1.27) | k!ﬁ ]
l 6
| |
In the absence of deformation, the distance betwgoints i i i
I 3
r;=co andry=ro is equal too —ro, and in this case this is equal to A A
i I

(1.27). The difference between these segments psozimately ? _____ i 0“ Lt

A PR S Lo il
[2_ 2 (') Fig. 1.z Graph of the functioh®:
equal to @Iy (°° rO)'“ . (1.28) relative length of the vacuum in

the outer shell surrounding the
: spherical cavity. Executed in
This result shows that the average length of theiwa on MathCad 14 for, = 2

the interval to, oo is compressed by an amount in all radial



directions due to the fact that it was forced duthe cavity radius (1.28). This result is simitarthe air
bubble in the liquid (Figure 1.1). The differenceteeen the original uncurved local area vacuune stat
and its current (curved) status is determined leydifference expressed in (1.29). (Sedov 1994, Gau-
khman 2004)

ds™? —dPO? = ;- g;°7) dx dX, (1.29)
where theg;°™ make up the components of the metric tensor inittveirved area of the vacuum.

The relative lengthening of the one of side ofwtheuum region is expressed by

ds?) —dLO) gd?)

) = - _
| e e 1 (1.30)
which implies ds7?= (1+19)?d9LO? (1.31)
and
(=) — 9(-) (=)
o = J1+—9n 9 . J_gg(_) i (1.32)
Gi Gi

The uncurved state of the section under considerati a vacuum state is given by the metric
(1.16). Therefore, substituting componegt&~andg;, respectively, from (1.16) and (1.23) to (1.32),

we obtain

10 =0, 10=""1= _-1, 1§ =0, 157 =0, (1.33)

The graph of the functioh§?is shown in Figure 1.2. At = ro, the function tends to infinity,
and wherr <rq it becomes the complex function. This once agamfioms that, within the scope of

[0, rq], there is a cavity, as in Figures 1.1 and 1.2.



Thus, averaging the metrics (1.14) and (1.15) léadse metric-dynamic description of the sta-
ble formation of a vacuum-type "air bubble in auldj’, while the metrics (1.14) or (1.15) alone du n

lead to such results.

We note the following important fact. The averageadyatic JeaO
form (1.23) ds 2= % (ds 0% ds, ) (1.34) ) Vs ds.
naturally evokes the Pythagorean theosém b? = ¢®. This means that \
the line segmentsy )*?ds.” and ( % )**dg” are always mutually per- Vs
sy
pendicular with respect to each othés”;ds,” (Figure 1.3). To il-  Fig. 1.2 values of segments

ds"¥and ds,©
lustrate, a double helix (as in Figure 1.4 belawking like a straight-

ened-out version of the typical simplified diagrafna DNA double
helix) can be projected onto any plane containiregaxis of the plane

such that the tangents of the resulting curvegarpendicular to one

another at the points of intersection. (That igjguting the two curves

{(xy,2): x=rldost, y =r[Sint, z=kt} and {(x,y,2): x=rldost,y=r&in Fig. 1.4 A double helix
can be projected onto a
plane such that the tan-
gents of the resulting
curves are perpendicular
curves meet at = 0 are perpendicular to one another). By symmetry to one another at the
points of intersection.

t, z=K(t + 73} onto thex-zplane, the tangents where the resulting plane

this applies to all planes containing thaxis.
Thus, the average metric (1.23) corresponds tosdgment
"braid", consisting of two strands coiled arounck @mothers,”) ands,"”, whoseprojections are per-

pendicular to one another. This section of the bd®helix" can be described as a complex number
ds, V= Y5 (ds. O+idg, ), (1.35)

which is equal to the square root of the moduld4}L.



10

In connection with the above, we will call the aaggd metric akbraid" (wherek represents
the number of threads). In particular, the averagettic (1.23) is called "2-braid" as it is "coileidom
2 lines ds” and ds,".

Analogously, averaging metrics (1.17) and (1.18)#eto a "2-antibraid”.

2
dség)Z — %(dS;HZ + dslg+)2) — _CZdtZ +r2r7dr2 + r2d92 + r.2 SinZ aj¢2’ (136)
0

which describes the metric-dynamic state of thblstbormation of a vacuum-type "air bubble in & lig
uid", but is a complete antithesis of the vacuurmiation, describing a 2-braid (1.23).
In such a case it behooves us to emphasize thaigtance between two pointsandr; in the

a

region with signature{(+ + +) is determined by the expressign-r, = j g dr -

n

The 2-braid (1.23) and 2-antibraid (1.36) fully qgement one another, thereby yielding a solu-
tion of (1.21):ds: "%+ dsw' 2= ds?2 If we conditionally assume that the 2-braid ().88scribes the
metric-dynamic state of a stability "bulge” in thecuum region (Figures 1.1 and 1.2), the 2-antibrai
(1.36) describes exactly the same concavity teédmee extent.

Substituting the component&" of metric (1.16) component amgh” of the metrics (1.14)
or (1.15) into equation (1.32) leads to the absastlts shown in Figure .5

This once again confirms that averaging metric$4l& (1.15) and/or (1.17& (1.18) makes
sense.

Now, based on development elsewhere (Gaukhman 2007), we will discuss the metric-

dynamic interpretation of zero metric tensor congrasgeg and goo*.

® Realized for,=2 using MathCad4
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Fig.1.5 a) Graph of the function b) Graph of the function
- . _ r
0= | —1; 10 = -1

r=r, r+r,

We introduce the usage of the terms "external""ameérnal" (and related terms: outer, outside,
inside, internal, etc.) to describe the same vacregion by two metrics with mutually opposite signa
tures.The lengths in the local "external” and "internadituum regions are given by pseudo-Euclidean
metrics (1.16) and (1.19)

ds??= 2df — dr? —r?d@? — r%sirf@d¢ 2 = cdt cdt’— dX dxX'— dy dy’'— dZdZ’, (1.37)
d¥?2= — Pdf + dri+r’d6%+r’sinf8dg 2 = —cdt cdt'+dx dx'+dy dy’'+dZdZ". (1.38)

We introduce the terms for linear (affine) forms:

ds’ = cdt—dxX—dy—dZ - "Cover" on the outer side of the vacuum; (1.39)
d§" = cdt'— dX'—dy’—dzZ’ - "Inversion" of the outer side of the vacuum; (1.40)
d§” = —cdt+dx+dy+dZ - "Cover" of the inner side of the vacuum; (1.41)

d§)" = —cdt'+ dx'+ dy'+ dZ'- "Inversion” of the inner side of the vacuum. (1.42)

Let the "cover" and "inversion" of one side of thcuum move relative to their axially fixed
state along an axiswith the same velocity, but in different directions. This is formally exssed by

the coordinate transformation:
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t=t, X =x+wt, Y=y, Z=z -Forthe"cover’, (1.43)
t'=t, X'=x-wt, y'=y, Z'=z -Forthe"inversion". (1.44)

A consequence of the equality of the velocitigsn the modules of the "covers" and "inver-
sions" due to the vacuum condition is that for gu@ovement in the vacuum region there is a corre-
sponding contrary movement (Gaukhman 2007/2008)2017

Differentiating (1.43) and (1.44) and substitutihg results of the differentiation to (1.37) and
(1.38) in spherical coordinates we obtain metrics

dsO%= (1+v %A Pde - dr? —r?d6? —r3sirf@dg 2, (1.45)
ds %= — (1+v, %P PdE + dr? + r?d9? + r’sinfdg 2, (1.46)
describing the kinematics of translational motidthe "external” and "internal” aspects of the loca
area vacuum extension. It then is under the vaatamditions:
ds™?+ ds 2= dd9%= 0, (1.47)

The movement involved is compensated for by théraopmovement.

Comparegyg” into the metrics (1.14) and (1.15) wighs” in the metric (1.45) andos'” in the
metrics (1.17) and (1.18) withpo'” in the metric (1.46) respectively obtain:

for the metric (1.14):  Iro/r = 1+v; %> — v®@2=_crogr > @ = (=cror)”; (1.48)
for the metric (1.15):  1ryr = 1+v, %> — v™?=crgr > v = (Pror)”?;  (1.49)
for t e metric (1.17): — (Iro/r) = — (1+v,"¥%?) - v =_ror —» v = (=crg/r)”®  (1.50)
for the metric (1.18): — (Lrp/r) = — (1+v,P%cA) — 2= oy v = (Prgr)”. (1.51)

These results suggest that the zero compomggitsof the metrics (1.14) & (1.15) argy™ of

the metrics (1.17) & (1.18) describe the motiorihaf relevant sub-layer vacuum region with spegds

as in (1.48) through (1.51), relative to their istadry state metrics given by (1.16) & (1.19).



13

Although we have movement, precisely what is movinghe vacuum state is not known, be-
cause there is no mechanism in the descriptionatfemin geometrophysics to detect it. However, for
convenience, in a vacuum such processes can beacedhwith the processes in the hypothetical layer
of vacuum between two solids pressed togetherelastoplastic fluid.

Terminology: We coin (as in (Gaukhman 2007/2008/2009/2017)}ehms "subcont”, abbre-
viating "substantial continuum”, and, correspondind'antisubcont” to designate the components of

such an environment. The layers of the vacuum negjie given in Table 1.1

Table 1.1
Metric/ Number of Meani t coined Side of
signature metric eaning of coined terms vacuum
ds 2 "a-subcont” - the outer side of
(+——n) (1.14) the outer side of the vacuum E
region X
g2 «b-subcont” - the inner side o T
(- ) (1.15) the outer side of the vacuum E
region R
ds? (1.16) original flat outer side 2
+---) ' of the vacuum region (definite L
g2 "a-antisubcont” - the outer sid |
(++4) (1.17) of the inner su_je of the vacuur N
region T
dg 2 "b-antisubcont’- the inner side E
(++4) (1.18) of the inner S|o_le of the vacuum R
region N
ds? (L.19) original flat inner side of the A
(—+++) ' vacuum region (definite) L

Averaging the velocities given by (1.48) and (1,4%3 find that the general movement of affine
layers outside of the vacuum region (subcont) dlessithe average speed
Vian (1) = Ye[Crolr)” +i(ro/r)™, (1.52)

and the velocity average (1.50) and (1.51), leadke average velocity
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Vi (1) =¥2[(CPro I1) 2+ i(CPro I1)™. (1.53)
which describes the average (total) movement ohffiee layer of the inside of the vacuum regioh (o
the antisubcont).

The modules of the complex functions (1.52) an83)Lare equal

Viao (1)] = 35 ¢ (ro I1) %, @)5
|Vrab(+)(r)| = ‘/EA c(ro/r) 1/2, ®)5

which shows that the average velocity in the affaygers of the outer and inner sides of the vacuum

region (subcont and antisubcont) wigh=r is close to‘/z—zc , With ¢ — the speed of light, but as the radius

r increases greater thag) the velocity decreases in proportion to*Lapproaching zero.

However, the squares of the velocities (1.48) ahd9) are equal and opposite to one other
Via == v, 92 Therefore, in the 2-braid (1.23)hd = 1.

Similarly, the squared velocities (1.50) and (1.5dre equal and opposite each other
Via 2= v, 2 Therefore, in the 2-antibraid (1.36), goo™” = 1.

This fact leads to the stability of the considekatuum relation, since the considering the
amount of “subcont-flow" (similar to, but not to l®nfused with, flux), the amount @fsubcont
“flowing in” is equal to the amount dfsubcont "flowing out".

It should be noted that some additive combinatmimsetrics (1.14) through (1.16) and/or (1.17)
through (1.19) are different solutions of the noeér Einstein field equations (1.6), leading to @en
balanced metric-dynamic description of the localtdly symmetric vacuum formation than any one
of them individually. The kinematics and dynamidgte layers and the inside of the vacuum regions

are discussed in detail elsewhere (Gaukhman 2008/2009/2017).
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2. The second vacuum Einstein field equations ant@ieir solutions
Considering the identity

Dj Ok = 0, (21)
1
O, (Ry _ERgik) =0, (2.2)
Einstein added (1.1) another term (the so-calNetkrm)
1
Rix TS Ry + Agy =0, (2.3)

whereA = + 3f,? = constantr, is the radius of the spherical vacuum formation.

In this case
ik 1 n
g {Rik—ERgik +/\gik}:R—ER+n/\:0, (24)
whence
R=——A, (2.5)

whereupon the equation (2.3) takes the form

n 2
Rix _E/\gik +AQi = Ry _E/\gik = 0. (2.6)

For 4-dimensional space:= 4,R = 4/, equation (2.6) takes the most simple form

3
3 Ry :F O »
Rk —Agik =0 or R :iF Ok = a3 (2.7)
2 Ry :_F Jik-

Equations (2.7) will be called the second Einstigll equations.
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Solutions to the second field equations (2.7) dtrist the next set of metrics with signature

(+ ——-) (i.e., for the conditional convex vacuum region:
_ f, , I° dr? :
ds? :[1—Tb +r_2JCZdt2_I’—I’z_rZ(d82+Sln29d¢2)’ (2.8)
roor
2 2
dsi”? =(1+ri_r_2 Czdtz—L—rz(d92+sin29d¢2), (2.9)
ror [ r, rzj
1+-0 ——
ror
2 2
dsi? = [1_i —r—zjczdtz —d—rz - r2(o|92 +sin29d¢2), (2.10)
ror [1 r, rzj
roor;
2 2
ds = [1+i +r_2JCzdtz - r2(4e” +sinodg?), (212)
roor (1+rb N rzj
roor
ds™? = dt? —dr? - r?(d6? +sirf 6dg?); (2.12)
and with signature{+ + +) (that is, for the concave vacuum region):
2 2
d§(+)2 -— [1_ri +r_2JC2dt2 +d;2 + I’Z(dg2 +sin? 8d¢2) ) (2-13)
rr, [1_fb +f2J
roor;
2 2
ds{h? = - [1+ri —r—Zchdt2 +d—r2 + rz(dé?2 +sin’ 9d¢2) , (2.14)
ror , r
-7

2 2
dsM? = - (111 —r—zjczdtz +O'—r2 +1r2(dg? +sin? 6dg?) (2.15)
ror ( J
1
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2 2
ds? = - [1+ LI r_zj&dtz w0 r2(de? +sin? 0dg?) (2.16)
ror @+%+Zj
roor
ds"? == dt? +dr? +1r2(d6” +sin 6dg?). (2.17)

wherery, is the constant of integration, analogoub torg in the solutions (1.13).

We call metrics (2.8) through (2.17) “Kottler geakezed metrics”. Departing from the metric
expressed by (2.12) and (2.17) we obtain the speases of the Kottler metrics (2.8) through (2.11)
and (2.13) through (2.16), respectively, using= 0 andr, = .

The sum of all metrics (2.8) through (2.17) ageds to the metric (1.21), which is also a trivi-
al solution of (2.7).

Whenr, = 0 andr, # 0, the generalized Kottler metric described by ¢bajunction of (2.8)
through (2.17) is transformed into the generali&sthwarzschild metric described by (1.14) through
(1.19), while forr, = 0 and 17, = 1ko # 0, the metrics (2.8) to (2.17) combine to becoheedeSitter

metric:

(a)to measure the convex vacuum region (bulge), vigghagure (+ — -):

2 2
ds? = (1+ r—zjczdtz - A _r2(de? +sin? odg?), (2.18)

Iy r

5

r0
ds? =[ 12 \arr 97 _ 1 2(462 + sin? 9da? 2.19
§72 =] 1-— |c*dt? - —r2(d6? +sin? 9dg?), (2.19)

0

2
r‘0

dg™? = @df —dr? ~r?(d6? +sir? 6dg?); 20)
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(b) to measure the concave vacuum region (concavity) signature< + + +):

2

ds™? = — | 1+ |c2dr? dr? 2(442 + sin2 2 (2.22)
sih? = +— |c*dt® + SN Hr dé” +sin“8d¢-), .
TR
rO
ds®)? = — 1_ﬁ 2 142 dr? 2( 2 | cin? 2) 2 99
CREE 7 |Gt + s +r7(de” +sin” 0dg?), (2.22)
=
I’0
ds? = — ¢dt? +dr? +r?(d6? +sin® 6dg?). (2.23)

Whenr, = ro, the metric described by the conjunction of (2.48% (2.19) describes a closed convex

(spherical) vacuum formation (i.e., the "core"}le range [Org] (Figure 2.1). This describes a region

that has been defined as a vacuum cavity in theisolof the first vacuum equations (1.6) (Figurg)l
The arithmetic average of the two metrics (2.18) gh19) forms a 2-braid:

dr?

4
%)
r0

Substituting components’” andg;”, respectively, from (2.20) and (2.24) into (1.3} ob-

ds;? = dt? - ~r*(de? +sin* 0dg?). (2.24)

tain the relative lengthening of the one of sideafuum

_ _ Ar r -) - -) _
10 =0, 'f(°)=T_l= : Er —1, 1§7=0, 1{? =0, (2.25)
0

The functionl.” (the factor of expansion in the radial directidnttee vacuum in the core) is

shown in Figure 2.1.
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A In this case, a 4-braids;.{”, for example, the
F R S
i i helicesds” of the four metrics (2.8) through (2.11) are
EI 13 :i outer . . . .
il iy formed and described via quaternions in (Gaukhman
AT - ” 11 shell
I =T I
:i 9 EI E 2007/2008/2009/2017).
¥ + i}
|1 h
ii Ei ds-47 = Yz (dsO+ ids" +jdssO+kds ). (2.26)
1 B
| |
| |

Comparinggo” in the metrics (2.18) and (2.19)
with goo” in the metric (1.45) andog™ in the metrics
(2.21) and (2.22) and withos” in the metric (1.46),

we find the speed of movement of the vacuum layers

at each point of the "core" of the vacuum formation

Fig. 2.1Graph of I, function - elongation
of the vacuum extension in the core (i.e. with- (Figure 2.1).
in a spherical cavity)

for the metric (2.18):  1F/re® = 1+v.O%? > il %= > — vl =crlrg;  (2.27)
for the metric (2.19): 13> = 1+Vp 4 > v 2= <> —> ¥ =—crlrg;  (2.28)
for the metric (2.21): — (1¥#/red) = — (1+Via %c?) - Va2 = > viP=crlrg;  (2.29)
for the metric (2.22): — (LF¥2/r¢?) = — (L+vi™%?) > V% = <rIre? — v = —crlre.  (2.30)
From the expression (2.27) through (2.28) of th&entents in mutually opposite directions, we
find that the speed of the vacuum laye§’ = — v, in the center of the core (at O; Figure 2.1) is
zero, and on the periphery of the "core" with rady) they move with the speed of light
More important than this situation are those whwen dore of the vacuum formation revolves.
However, according to the classification givenhia Table 1.1, a subcont rotates in the periphetiief

core at the speed of lighta"(ro) = ¢ (Figure 2.2). It then describes a helix, slowirayd as it ap-
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proaches the center of the core, almost stoppigd(0) = 0, as 7z
it is converted into &-subcont. In its turn, thie-subcont flows in

a winding fashion from the core of the center & #tceleration,

starting from the speeg,”(0) = 0 and ending by rotating on th
periphery of the "core"r§) with the speed of lighti,(ro) = ¢

(Figure 2.2), where it is converted into arsubcont. Thus, the ‘

intracore ab-subcont "processes" the loop, and support .-

Fig. 2.2 Rotation of the core of the
vacuum formation

strongly deformed periphery of the core of the wanudormation

(Figure 2.1) at a steady state.

3. The non-Riemannian geometry with torsion and ration
In the previous section, it was noted that thestafdstable vacuum entities should take into ac-
count the rotation of their "core", therefore touwrhsome aspects of geometry with torsion andiostat
Of all non-Riemannian geometries, one of the mogiortant is the geometry of Riemann-
Cartan space with absolute parallelism, which wiésnoused by Einstein (Einstein 1928). The Rie-
mann-Christoffel curvature tensor uses this, asrgin (lvanenko, Pronin, Sardanashvily 1985). We th

curvature equal to zero as follows:
R,g/!v (Q): Rguv * Ky = Ky + KoK, — KK g, =0, (3.1)
where the Riemann curvature tensorRiﬁw = B%Fﬁv - %Ffé# + 6,13, — T5,T%, and the other terms

are based on the contortion tensor, using the iog@f the indices Vi@ .,y = g1« Qv

Kuw’t = %(qul - Qvlu + Qluv) ) (3.2)

which in its turn is based (by lowering of the iogs) on the torsion tensor
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Qt, =T —T, . (3.3)
The identity (3.1) means that in absolute paralelgeometry, the components of the Riemann
curvature tensor are fully compensated by tordiothis case, instead of (2.7) in the geometry b ase

the variational principle, one obtains the Einst€amrtan equation (lvanenko, Pronin, Sardanashvily

1985)
R,uv _}/2 Rg,uv +/\g,uv :Y,uv ’ (34)
where Y, =K K, +K, KP+K, K +K  KP -3, (KK +K, K (3.5)

is the Cartan-Schouten tensdf; =2Q, :Qf,l is the trace of the contortion tensor.

This equation looks as if the torsion of spacerather the rotational inertia as explained in
(Shipov 1997), is the source of its curvature. #tigating more closely, one sees that the converse
the case, whereby the curvature of space is thesafi its torsion.

In the works of R. Vaytsenbeka, D. Vitali and Giglv, absolute parallelism geometry also re-

ceived full geometrized treatment using the equaf&hipov 1997)
ij _}/ZRQm +/\gjm = _@jm’ (37)

where the right side is expressed in the formahseof reference:

i i ws 1 n i i s ol
¢jm:2{m[i Bl + O Pl 5 Iim 8" (i B+ 0 q’qn])}' (3.8)

is theVaytsenbek -Vitali-Shipov tensor;
Py =~ Qi 0" (050t 9 (3-9)
is the Ricci rotation coefficients;

Ay =Hele; € (3.10)
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Is the non-holonomicity objec;, are components of the unit vector of a rotating B2f8rence basis.

Different approaches by Cartan - Schouten and atsk - Vitali - Shipov to constructing ge-
ometries with torsion and rotation characterize diferent types of rotational space. If thg tensor
characterizes the motion vector at the start otrilakand the curved region of the rotating vacutime
tensor®y characterizes the torsional rotation around theereof reference in 3 dimensions (Shipov
1997).

In general, the equation is fully geometrized
R, ~#%RY, +/g,, =Y,, +@,,. a1
However, existence not equal to zero of the riginehsides of equations (3.6), (3.7) and (3.11)
leads inevitably to an unstable condition of theutan region, because tensdofs andF,, are both
nonzero, so that they obey:

(Vi + Py

Hil * B ==

= I (Y + Dy ) = T (Y +Py) =0, (3.12)

instead of the law of conservation
O(Yix + Dy )I0X<= 0, (3.13)
Thus, for stable vacuum formations all the comptsehthe Cartan-Schouten ten¥py and
the Vaytsenbek-Vitali-Shipov tensdr, should be equal to zero. Thus the identity (3fall3 into a
system of two or three equations
R. —%Rg, +Ag,, =0

Y, =0, (3.14)

{R,N -%Rg,, +Ng,, =0,
®,, =0.

Yo+, =0
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It is important to note that in Riemann-Cartan,ceps unbalanced due to the asymmetry of the
Christoffel symbol and the Ricci tendgy, # R,.. But in the particular case #f=0,Y,,= 0 and®,, =0
(orY, + @, = 0) of the equations (2.5) and (3.1R), = 0 andR,, = 0, so they are identically equal.

This corresponds to these types of spins and vadwists which do not affect the Ricci tensor
R.., but they can influence the curvature tensor comepts. It seems that a certain amount of space is
rotated with respect to the external observer thoge who are within its scope almost do not fiersl t
rotation. As a rough example, it is very diffictidt feel that the Earth's surface rotates for tramsé.
However, there are effects indicating the preserideertial forces caused by the rotational motadn
the planet, for example, the apparent deviatiothefpendulum of Foucault, the different slopeshef t
left and right banks of rivers, etc. It is this @ypf rotation of the core of the vacuum formatibattwe

have treated in Section 2 (Figure 2.2).

4. Advanced (third) Einstein field equation
Up to this point we have considered well-known sohs for the Einstein field equations (1.6)
and (2.7). We are now ready, for the first timecdosider an expanded version of these equations.
Due to the properties of the components of theim&nsor (2.1), it is easy to show that
00, Agik = AL g= 0. 4.1)
The equality

Dj(/\l O +/\Zgik +/\39ik +"'+/\oogik):/\l ngik +/\2ngik +A3ngik +"'+Aijgik =0, (4_2)
where/, /\,, ... ,/\ are constants, is also clear. Therefore, guideithédgame considerations that led

Einstein to introducé as a member of equation (2.3), we can write
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1
Ry _ERgik + A0, AL T A0 T ALy =0,
4.3)

or

Ric _leik +(/\1+/\2 +/\3+"'+/\oo)gik =0,
2 (4.4)

wherer, is the radius of the" spherical vacuum formation.
Equation (4.4) can meet all the requirements tisfyahe equation (2.3) if\1+/A\x+... 4\, = Ag

(i.e. if the given series convergesAg). Indeed, in this case, equation (4.4) reducésddorm (2.3)

1
Rik _ERgik + Aok = 0.

(4.5)
Combining (4.4) withgy, we get
ik 1 n
g {Rk >R, +(/\1+/\2+/\3+...+/\w)gik}= R-JR+n (A +A,+A+..+N,)=0,
(4.6)
whence
2n & 2n
R= N, = N,.
n—ZZ:l « n-2 0 (4.7)

Substituting (4.7) in (4.6) fan = 4 we obtain the simplest (for this case) versmexpand the

Einstein field equation

R = O 2 N =0. (4.8)
k=1

This expression will be called the "third Einstéeid equation”.

The series in equation (4.4), taking into accodnt)(andn = 4, converges t&/4 either:
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absolutely: No=D N =3 lz" :B, (4.9)
k=1 =

conditionally or _av_k N R 4.10

sign-variable: o _SKZ:;‘( ) % T4 (4.10)

whereNy represents a sequence of numbers.

Of particular interest is the average of the Ritai-vacuum region fronRx = O because of its

correlation with Ricci-flat Calabi-Yau spaces. histcase, according to (4.7) and (4;@):i/\k =0
k=1

andR = 0, the system of equations (3.14) breaks upardgstem of two or three equations:

= O,

R =0 \I} V 0
Yﬂv +(p,uv = O, o (4.11)

@ =0.

v

5. Solutions of the third Einstein field equations
Consider the most important (in the opinion of #lu¢hor) case when the third Einstein field

equation (4.8) has the form

Ry = gikzl\k ; (5.1)
k=1
where S A =3 (1) Ne=n =0 (5.2)
k=1 k=1 ry

is an alternating series which is equal to zero.
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First of all, we find the solution of equation (#\ith:
R =NoGi =0, (5.3)
where (5.3) coincides with the second Einsteirdfegjuations (2.7). Therefore, the solutions of)(&ar@
generalized Kottler metrics for the formation of@vex vacuum region (formations), the metrics)(2.8

through (2.17), all of which hawgnature (+ - -):

2 2
dsi? = (1—rf+/\°chzdt2 SR rz(dH2 +sin® Hd¢2)’ (5.4)
r 3 r A2
1-1+-0
r 3
2 2
<:|s§‘)2:(1+'rf—’\°Ir ]czdtz— a 2 ~r?(dg? +sin?0dg?)’ (5:3)
r 3 1+rif_ At
r 3
r 2 2
ds{2 =|1- 10 - Dol ez dr - rz(dé?z +sin20d¢2), (5.6)
r 3 r A |'2
1-—- - 0
r 3
r 2 2
ds{)? = [1+_f+’\0_ch2dt2 - ar ~r2(ag? +sin20dg?).  (57)
r 3 1+r7f+ /\orz
r 3
ds? = Pdt? - dr? - r2(dg? +sin? 0dg?); (5.8)

or signature< + + +) for a concave vacuum formations

ds{"? = - c2dt? +dr? +r2(dt92 +sin’ 9d¢2)’ &9
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r 2 2
ds{"? =_{1+_f+/\on] 20t2 + dr +r2(d6?2+sin26?d¢2), (5.10)
r 1+7f+/\0r2
r 3
r 2 2
ds{? = - (1-_f—/\0_r]c2dt2 +d;+r2(d6?2 +sin29d¢2), (5.11)
r 3 e Agr?
1--1 =20
r 2 2
ds? = - 10 Do gz, O 2(4g2.sin?adg?),  (5.12)
o3 1t Aor?
r 3
r 2 2
ds(*)2 :_[1__f+’\o_r}czdt2+ dr +r2(d92+sin29d¢2), (5.13)
r 3 . r Lo
r 3
© >, 3N > 3N
where Ng=Y N =D ==+ -—k=0, (5.14)
k=1 k=1 Ty k= Tk
rF=>r+> -1 =0, (5.15)
k=1 k=1

whereby we may substituke= r¢ in the solution to (1.13).

Further will be considered two private, but, in #nghor's opinion, important cases which we
will conditionally call "Hierarchy of ten sphereahd "Lucas-Fibonacci Branches".

Terminology: The two casemay appear isolated, but together their solutioaksite to one an-
other in ways yielding unexpectedly fruitful resulThe author considers these important enough to
baptize them with names. Just as Gell-Mann couidlalto a term from Buddhism to coin his Eightfold
Way, so too we allude to a couple of terms outnhcdracient Jewish tradition in order to coin our rtes
for the organization presented in the next twoisast The first set of results (Section 6) is dubthe

"Hierarchy of ten spheres”, while the second (®&c) is baptized “Lucas-Fibonacci Branches".
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6. Hierarchy of ten spheres

We investigate the special case where the seri#d)(&nd (5.15) have the simple form:
(6.1)

10
No=D N =)
k=1 k=1 I'g k=1
10 10
re = rk+2(—rk)=0 (6.2)
k=1

(6.3)

Consider a series of separate positive and negatives
10 10
1
/\d = 32 5
k=1 I
(6.4)

k=1
We substitute the series (6.3) in the metric (BMdugh (5.7) instead of the series (5.14) and

(5.15) and take into account that we can write
2
1_Ld /\dr 1 r1+r2+...+r10+[:|;+];+ .+];Jr2:
r 3 r -, Iy
2 2 2 2 2 2
roor ror ror ror, ror ror,
2 2 2 2
T ALY UL B Y L TP T
ror ro, ro rorg
1+rd—/\dr2 Tl T O R e
r r r2orf r2
1 2 10 (6_6)
2 2 2 2
r r; r r r o
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g Ngr? L+r,+.+r 1.1 1
1--d _ t; =1-1 2 l0—[2+2+ +2]r2:
r r nn o (6.7)
2 2 2 2 2
roor roor r; r r Ty
2
1+Ld+/\"3r :1+r1+r2+'“+r1°+(12+12+...+12]r2:
r r 1 I 10 (6.8)
2 2 2 2 2
roor Ia ror ro rore
The result is a metric with signature<{+ -):
2 2 2 2 2
ds? = I ORI R LA ) s LI (O R O
roorg roors roor? roor? ror;
2 2 2 2 2\ 6.9
- 1_r170+r7 - 1+|’79_L + 1_ri+L -+ 1_r72+r7 - 1+E_L d 2 _ ( )
roorg roory roor} roor? ror;
~r2(dg? +sin> 6dg?),
2 2 2 2 2
e
ror ror ro ro roorg
> 2 2 2 2\ 6.10
- 1+@_L2 - 1—L9+L2 + 1+5—L2 -+ 1+r—2—r—2 - 1—ﬁ+r—2 dr? (6.10)
ror ror ror ror roorg

~r2(dg? +sin? 0dg?),
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2 2 2 2 2
dss()zz{l_rlo_er_(u%+r2J+(1—r8_rzj—...+[1—r2—er—(1+r1°+r2]}c2dt2—
roor rorg roor ro roor}
2 2 2 2 2\ 11
] O Y YO Y P L Y - I PP S| QT (6.11)
roor, ror ror ro ror;

~r2(dg? +sin? 0dg?),

2 2 2 2 2
dsg->2={1+fw+fzj_(l_fg_gj{lﬂugj_._{“fz+fzj_(1_n_f2}czdtz_
roor ror ror; ron rrg
2 2 2 2 2\t
- 1+@+L2 - 1—r—9—'r—2 + 1+5+r—2 B E T SCITIEA B PR RREAN | T (6.12)
ror ror ror roor? rorg

—r?(dg? +sin? 0dg?)

ds? = dt? —dr? - r?(d6? +sin® 6dg?). (6.13)
Similarly, substitution of series (6.4) in the me({5.10) through (5.13) affords metrics with the

antipodal signature-(+ + +):

ds{2 = —c2dt? +dr? +r2(d6? +sin? 6dg?) . (6.14)

2 2 2 2 2
dg”? =- 1+@+r—2 - 1—&—% + 1+5+r—2 - 1+r—2+r—2 - 1—ﬁ—r—2 cdt® +
ror Iy ror ror rorl
2 2 2 2 2\t
+ 1+@+r—2 - 1—5—% + 1+5+r—2 —.t 1+i+r—2 - 1—ﬁ—r—2 dr? +
roor ror ror ror ror}

+r?(de? +sin? 0dg?) (6.15)

-
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2 2 2 2 2
roor ror ror ron S
-1
2 2 2 2 2
roor ror ro I (S

-

+12(d6? +sir? 6dg?), (6.16)

2 2 2 2 2
R e s D L e
ror ror ror ron rorg
2 2 2 2 2\
+ 1+@—r—2 - 1—5+r—2 + 1+5—r—2 —t 1+i—r—2 - 1—ﬁ+r—2 dr? + (6.17)
roor ror ror ron rorg

+r?(de? +sir 6dg?)

2 2 2 2 2
dg? =~ 1-De+ D fae B Dylg By D By D b D Hege
r Iy rrg r r rn rr,
=
2 2 2 2 2
+{1—@+r—2j—[1+r—9—r—2j+(1—5+r—2j—...+[1—2+r—2J—[1+i—r—zJ} dr? + (6.18)
r fy rr rrn rn rrg

+r2(de” +sir? 8dg?) .
We now consider what the radiiin the metric expressed by (6.5) through (6.18) mawyal. It
is natural to assume that in a fully geometrizegspis only geometric constants must be presensd& he
constants may includ®,, the parametric radius of the universe; &rdc At~ ¢ - 1 secx 2,9-16° cm
that is, the distance traveled by the beam of ligrd vacuum during a single time intervdl= 1 se-
cond.
Assuming that the radii in the metric (6.5) through (6.18) is estimatedtesratio

e~ R,
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wherely = (2,9-13% ¥ cm is the distance obtained by the constructiod,®f13° raised to the power of

k. If we assume tha&, =~ 10°°cm, we get the approximate relation

R _ 10®° c
Il (29010%)¥

Mo m, (6.19)

c
which implies a hierarchical sequence of the rafithe ten spheres.

Terminology: Before proceeding, we must note that some of ttikesrhere are analogues to,
and sometimes overlapping with, measurements tekaeneasurable subatomic particles, although
the new entities are more general and not necdgsdirectly measurable, for the moment only appear-
ing in calculations. (We leave aside the philosophconsiderations as to whether all terms in acaoal
lation must correspond to a real physical entityewhihe end result is just the same. The recurrigég d
bate on the “reality” of the wave function is anaemple that both sides have a basis to justify the#
sitions. As well, many terms graduate from pureghematical entities to representations of reai-ent
ties, such as was the case with the positron, twtrimo, and countless other entities that we regar
today as real).

In the framework of the Algebra of Signatures (igi&”), the names of the individual particles
are put into guillemets, for exampel: «electrommuon», etc. In this way metric-dynamic models of
given local vacuum entities of Alsigna are cleatigtinguished from the corresponding particleshe t
Standard Model and in String Theory.

The usual analysis breaks up an entity into suliitest which are then broken down in their
turn, each layer using a different structure uwtile arrives at elementary particles. The structore-

posed in this paper, on the other hand, is avadadilall levels, even for the elementary particles.
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The terms for the constituents at one layer
below the «particles», use one coined word: E
“particelle” (coined from “particle” and “orga-

nelle”), and three other terms: “scope”, “outer

shell 7, and “abyss”; the usage of these latter

three terms should be clearly distinguishable by
the context from those of other contexts. In fict,

would be more useful to consider these as struc-

tures, applicable to a wide variety and scale of

Fig. 6.1. The sequence of nested
spherical vacuum formations

physical entities, than as particles. This differen

is emphasized in the list below (6.20). The reader
will immediately note in that list, whereas manytled numbers could correspond to directly measura-
ble quantities, others clearly do not. For exampgegths are given that are beyond the range ofsnea
urement: bigger than the observable universe, andller than the Planck distance.

Of course, we could have left eaglhamed simply ‘¢’ for respective values of k. However, we
hope that the names assigned will serve as anaaidttiition, whereby one should not take the names
any more literally Lengthsthrough g are within an order of magnitude of well-known gibgl meas-
urements.

Furthermore, we do not use a zero length for angtigda, because we do not really use parti-
cles in the classic sense. After all, particles deéined as stable local deformations of vacuum.Uug/
es the word “particle” for convenience, althoughist stable area of strong deformations and bound

intra-vacuum currents.
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With this lengthy preamble, we may now proceed
by approximate recurrence relation (6.19): . _
rn~ 3,4-16°cm: ~ «Universe» inner core ; (6.2

h~ 1,2-16°cm: ~ «metagalaxy» inner core;

i~ 4-13%cm: ~ «galaxy» inner core;

i~ 1,4-18cm: ~ «star» or «planet» inner core;

5~ 4,9-10°cm: ~ biological «cage» inner core:
~1,7-10"cm: ~ core of an elementary «particle»;
i~ 5,8-10%*cm: ~ core of an «protoquark»;

B~ 2,1-10**cm: ~ core of an «plankton»;

b ~ 7-10%°cm: ~ core of an «phytoplankton»;

fo ~ 2,4-10°°cm: ~ core of an «instanton».

Fig. 6.2. Hierarchy of ten nested spheri-
cal vacuum formations

Metrics (6.5) through (6.17) are the solutionshaf simplified third Einstein vacuum equations

(5.1)
10
Ry = gikz ANy =0, (6.21)
k=1
10 0 3 10 3 10 10
where Z/\k=2—2+2[——2j=0. rf:Zrk+Z(_rk):O'
k=1 k=1 Iy k=1 ry k=1 k=1

In the hierarchy of the radri (6.20), these solutions describe a sequence eédepherical

vacuum formations (Figures 6.1, 6.2).



35

For example, consider one of the vacuum degredefhierarchy (6.20) with a radiug ~
1,7-10"cm corresponding to the characteristic size of'tuee" of “elementary particles”. All other
vacuum formations of the hierarchy considered (@20) are arranged similarly.

The radius of the core of such a formation is alnties same as the Thompson scattering length
(aka the Lorenz radius). Despite the fact thatThempson scattering length, 2,87 f@m, is unrelated
to the actual size of the electron, it is called tolassical radius of the electron”. Since thisgh is
the same order of magnitude of the value for thus s ~ 1,7-10% cm of this formation, we find it
fitting to dub the «particle» at this scale theleatron». Our further constructions, once the otkpar-
ticles» are in place, will further justify this dseion.

In the metrics (6.9) through (6.12) will leave othose composed which contain ragiiAs a
result, we obtain the following multilayer metrigrthmic model of «electron» (i.e. convex vacuum

formation) with a core radius almost equal to "ttessical radius of electrom§~ 2,810" cm.

«Electron» (6.22)

The «electron» is a convex multilayer vacuum forarat
with signature

(+==-)

consisting of:

[a] The outer shell of the «electronx»
in the interval {s, r¢] (Figure 6.3)

2 2
dsi? = [1_%6 +:_2JCZdt2 - A (462 +sin? adg?), (6.23)
5 1_|’L+L
roor’
ds)? = o %) 22 dr’ 2(4@2 + sin? 2 6.24
e (dg? +sin? 9dg?). (6.24)
5 1+-86 ——
r rsz)

2 2
dg? = (1—% —:—zjczdtz —d—rz ~r?(dg? +sin? 0dg?), (6.25)
M
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2 2
dsi? = (1+r76 +r—2jczdt2 o da r2(d92 +sin’ Hd¢2); (6.26)

2
1+%e 40
r Iy

[b] The core of the «electron»
in the interval {g, r7]

5

(Figure 6.3)

ds™” =(1—rr—7 +8c2dt2 —%— r2(dg? +sin’ 6dg?), (6.27)
1-"T+—

dsf™” = (1+r77 —:—;jczdtz érzij —r?(d8? +sin? 0dg?), (6.28)
1+ -1

ds? = (1—';—7 —:—;chdtz —[Srrzi ~r?(dg? +sin? 9dg?), (6.29)
o)

ds? = (1+r77 +:—;jczdt2 —i ~r?(dg? +sir? 6dg?); (6.30)

[c] The scope of the «electron»
in the interval [Q o]

ds?? = Gd - dr? ~r?(dé? +sir? 6dg?). (6.31)

Similarly, the metrics (6.13) through (6.17) retaimly those terms that contain racii As a re-
sult, we obtain the following convention for a medynamic model of a concave vacuum formation

which we will dub an «positron» (exact antipodeito«electron»):
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«Positron»

The «positron» is a concave vacuum formation
with the signature

(-+++)
consisting of:

[a] The outer shell of the «positron»
in the interval fs, rg]
(Figure 6.3)

2
1-%o 4 D
roor

2 2

2 _ I r’) o2
dg™* =—-1-L+— |c°dt” +

% +r2(d6? +sin>6dg?)
5

2 2
ds;™ = {Pr_ﬁ _r_zJCzdtz + I r(der +sin 0dg?),
T (1 3 rj
ror
2 dr2

ds{2 = _(1+% + r_chzdt2 + + rz(dé?2 +sin? 9d¢2),

r 2
5 1+ri+r—2
r Iy

[b] The core of the «positron»
in the interval fg, r7]

(Figure 6.3)
2 2
ds*? = - 1_r_7+"_2 c2dt? +d;+ rz(dé?2 +sin29d¢2)1
o LA
roorl
2 er

ds(? = _(1+% _r_zjczdt2 + + rz(d6?2 +sin? 0d¢2),

s

(6.32)

(6.33)

(6.34)

(6.35)

(6.36)

(6.37)

(6.38)
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2 2
dsih? = _(1_:_7 _r_chzdt2 +d—r + rz(dé?2 +sin20d¢2),

2
dsi"? = _(14,_ +r_2]c2dt2 + + rz(dH2 +sin20d¢2),

r 2
6 1+ri+L2
roor

[c] The scope of the «positron»
in the interval [0go]

ds™? = Gdf? ~dr® ~r?(déP +sir 6dg?);

Fig. 6.2 Outer shell, abyss, core and the internal paktic#lthe elementary «particle»

(6.39)

(6.40)

(6.41)



39

Figure 6.3 shows a geometricized model of a spaleviacuum formation with subformations,
using radii of the hierarchy (6.20). Taking, foraexple, the «electron» (or its antipode, the «posit},
the formation represented in Figure 6.3 would havécore" with a radiuss ~ 1,7-10"cm; an inner
particelle with a radius; ~ 5,8-10%* cm and an outer shell extending fragi~ 1,7-10" cm to
rs ~ 4,9-10° cm (or tors ~ 1,4-18 cm, or up tarz ~ 4-188 cm, etc., depending on in which spherical
formation there is an core of the «electron»).

In another case, for example, «planet» inner cageahradius, ~ 1,4-18cm:; its particelle has
the radiugs ~ 4,9-10°cm (or,rg ~ 1,7-10"3cm, etc., depending on which spherical formatiofoisd
in the «planet» inner core) and the outer shekrmos fromry ~ 1,4-18cm tors ~ 4-16%cm (or until
r,~1,2-16°cm, or up ta; ~ 3,4-16° cm).

The "scope” (6.31) or (6.41) of a spherical vacdarmation begins at the center and ends at in-
finity. The scope represents a kind of memory efuhdeformed portion of the considered vacuum area.
It is almost as if it does not exist in the curyeattion of the vacuum state, but according to equat
(1.32), the relative elongation and deformationhef vacuum section cannot be determined without the
gi°" of the scope.

The «abyss» (Figure 6.3) is a spherical boundanyd®st the core and the outer shell of any

spherical vacuum formation.

7. Lucas-Fibonacci branches

We return to the series (5.2)

/\Ozi/\szsi(—l)kN—zk:O. (7.)
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Among the many numerical sequences, the familinofacci sequence, 0,1,1,2,3,5,8,11... oc-
cupies a special place. It may be extended to¢lgative numbers, yielding the less familiar “nelgafi

nacci numbers”:

Fo [Fr | Fo|Fs |[Fu|Fo |[Fo[Fu [ R [ R [ R |R|[FR|[FK|[FR|F]|FR

-21 | 13 -8 5 -3 2 -1 1 0 1 1 2 3 5 8 13 21

(7.2)
We can also modify it to “seed” the beginning twonbers of the recursion, using 0 and -1 for
the seeds, yielding
...21,-13, 8, -5;31,-1, 0,-1,-1,-2,-3,-5,-8,-13,-21... (7.3)
All of these follow the recursion relation
Fn=Fn-1 + Fn-2.
We may now use the negafibonacci numbers for oquiesgcey in the series (7.1), labeling the

n™ term in the sequend®g, for integem, yielding

s = F, & F,
/\O:Z/\nkzs(z 2+Z 2

n=1 n=-o rk Kk = -0 rk

)=0. (7.4)

Also Lucas numbers can be used, which are defigedeéorecurrence formula

lk=Lna +Lno for L;=2 and L;=1; or L, =¢"+@Q-¢)"=¢"+(-¢)", (7.5)

where the golden section Plgi,= 1+2\/§ .

One example of a Lucas sequence occurs by usingathes 2 and 1 far= 0, 1:
L. 2,1,3,4,7,11, 18, 29, 47, 76, 123, 199, 322, ... (7.6)

In this case, (7.1) can take the form
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No=Y Ay =33 sy Ly = o. (7.7)

n=1 n=1 rk n=1 rk

Taking into account the third Einstein field eqoas (7.4) and (7.7), the equation (5.1) can be

00 0

. = 3L -3L 3F = 3F.
written as R =0 O =2+> —0+ > =+ > =n=0 (7.8)

n=1 rk n=1 rk n=-o rk n=-oo rk

Since the conditions (7.4) and (7.7) are simila{3@®), the solution of equation (7.8) will be
similar to the solution of equation (5.1). The éiffnce is that in the metrics (5.4) through (543

should not substitute the series from (5.14), btitar, for the general case, the series

e 2 3L -3L & 3F = 3F.
No= DN =D =P+> 4 Y=ot N 0=, (7.9)

h=—co n=1 n=1 Ik n=—w I n=—w Ik

It is necessary to expect that the vacuum equatitmsinclude the Fibonacci numbétg the
Lucas number&, andg (the golden section), as they contribute to thenlbay of so many other phe-
nomena in nature. We follow up on this expectation.

Combining the results of this and previous powes,arrive at the following model of the physi-
cal universe: the hierarchical sequence ofsfameres with radiix (6.20) acts as a "trunk™ and the solu-
tions of equation (7.8) look like Lucas-Fibonaccafches radiating in all directions from this grand
trunk.

Now we may ponder the following question. If thghti sides of the Einstein field equations
(1.6), (2.7) and (4.8) are equal to zero, leading state with no mass, what, then, fills the void?

In the framework developed here, this void is dillgith a variety of spherical convex and con-
cave vacuum formations with different radii, whictteract with each other by means of vacuum cur-
rents. This is, however, not ether or Descartestices, as we shall outline in the following oudin

A full exposition of the relationship between thmfiamental forces (electromagnetic, nuclear ang gra
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itational) and the spherical vacuum formations iffecent scales would stretch this paper beyond rea

sonable limits; articles by Gaukhman present &fudkposition (Gaukhman 2007/2008/2009).

8. The elements of the Algebra of signatures
We return to the metrics (1.16) and (1.19), whichlrevity can be represented in a Cartesian
coordinate system:
ds* === Adt’—d¥—dy’—dZ = Xxo®—X°— %°—x5° = 0 with signatur¢+ —— ), (8.1)
ds™ 2= _ Pdt?+ dx+ dy 2+ dz? = — %7+ X2+ X2+ Xa> = 0 with signaturg— + + +).  (8.2)

Here we use the following conventions:
§ =g =g x2= A4 x2=d, xP=dyl xi=dZ (8.3

These metrics are solutions at the same timeraéthacuum equations (1.6), (2.7) and (4.8).
In addition to the metrics (8.1) and (8.2) withraatures (+ —-) and ¢ + + +), 14 other possi-

ble metrics can be written with the correspondiiggatures:

S22y 24 %%+ 3P+ X2 =0 ST —x =X - % X" =0
ST x* =X =X+ %" =0 ST = X+ X+ % =X =0
ST X —x® =%+ %37 =0 SETT2 = _xg? + xP + %= X5 =0

STz xS -x=0 (8.4) ST = x P+ xP-x"+%°=0 (8.5)

72 =y %4 %% — %P — %2 =0 ST = - x+ 7+ X7 =0
I R O =\ STz P X=X+ X3 =0
2oy Phx? xR x2=0 S22y 2 x4 x4 =0
2o 2y Py x2=0 ST = P+ %+ X" =0

Operations on the metrics (8.4) and (8.5) will beried out componentwise, so we will call such

aggregate metrics "ranks" (Gaukhman 2007).
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Instead of the uniform terms in the ranks (8.4) éh8) being summed up directly, they can be
summed up using only signs preceding these term$orSorevity, instead of ranks (8.4) and (8.5), we

can use the following equivalent ranks:

+ + + +) + ----=) =0

- - +) + ++ + =) =

+ - - +) + -+ + =) =

) B G (8.6)
+ + - =) + - - ++4) =

-+ - =) + + - +4) =

+ -+ =) + (= + —4) =

+ - = 9 + (- + +4) 0,

The subscripted sign after the brackets, (indlicates what operation is done with the numbers
corresponding to the characters in the columnsoamdivs; that is, (..)foraddition, (...) for subtrac-
tion, (...) for division and (..,) for multiplication. Although the other operatioosuld be also defined
componentwise, excluding division by zero, we shatldo so here, as presently we are only concerned
with addition.

The metrics with the above features, as ranke®.#) @nd (8.5), are not solutions of the Ein-
stein field equations (1.6), (2.7) and (4.8). T¢as be verified by direct substitution of the netansor
components of these metrics in the correspondingteans.

However, regard the result from, for example, sungr(as earlier explained) the first seven

P22 w2 xP— %2 X2 = 0.

metrics of the ranking (8.4); it is the metric withynature (+ — -): s* =~
(In order to make this calculation, one can singalg up the respective columns.)
Similarly, the sum of the first seven metrics rashksy (8.5) is wound with the opposite metric

++4)2 _

signature € + + +): s© — X'+ X+ X+ X" = 0.
Therefore, vertically summing up the seven metot$8.4) and/or (8.5), leads to solutions of

the Einstein field equations (1.6), (2.7) and (4.8)
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(8.7)
dgi-———)Z= d§++++)2+ dé———+)2 + ds(+— —+)2+ ds(——+—)2+ d§++——)2+ d§_+__)2+ ds(+— +—)2’
dg_+++)2: dé————)2+ ds(+ ++ —)2+ dS(—++—)2+ d5(++_+)2+ ds(——+ +)2+ ds(+—++)2+ d§—+—+)2.

The same is true of horizontal sums of the aboweekample,
ds* = =24+ dst 2= 02deE + 0-dr?+ 0- d@%+ O-sin*@dg? =ds©0092 (8.8)
In addition, the sum of all 16 metrics of (8.4) gB8db) is a solution of the given vacuum equations
dS‘gz = gt 024 gt N2y gl M2y gt 124
A 2 g T2 g 2 gt T % (8.9)
gt 2 g2 gt 24 gt 2
4 P24 g2y g 24 gt 2= §g00002- o

An equivalent representation of a signature of esgion (8.9) has the form

+t—-——-) + (++++) + (———H (+——*) +
+ (——+)+ (++—-) + (-+t—F)(+—-+-) + (8.10)
+ (—+++) + (———-) + (++F+(-++-)+

+ (++—+) + (——++) + (+—+® (-+-+) ={0000}

A structure based on these ranks takes the fortwagcfium conditions":

0= (0000 + (0000 =0
0= (+ + + +) + ----) =0
0= (- - - +) + ++ +-) =0
0= (+ - - +) + -+ +-) =0
o= (- -+ -) + ++ - +) =0
0= (+ + - =) + - ++4) =0
0= (- + - -) + +- ++4) =0
0= (+ - + —-) + -+ -4 =0
0= (—+ + +) + +---) =0
0= (0 0 0 0 + (O 000 =0

(8.11)

This process could be called "splitting of zerdSa(lkhman 2007).
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The seventeen signatures (8.10) form a structuriedasated in the above introduction to the
Algebra of signatures. A further structure whichdesseloped in the cited references can be created b
adding the Kronecker product and using the fornmatibthe sixteen non-zero signatures of the ranked
(8.11) in the anti-symmetric matrix resulting frahe square using the Kronecker product of a 2 x 2
matrix of binary signatures (Gaukhman 2007/2017):

(+++4) (+++-) (+—++) (+—-+-)
(H) () T () (tHHE) (Hmm) (+m0)
[(—+) (——)j ) () (mmH) (-
(-+=4) (+=) (== (=)

(8.12)

We shall not follow up on this possibility in thigper; the reader is referred to the papers allud-
ed to above.
According to the classification of Felix Klein, giratic forms (8.4) and (8.5) are divided into

three topological classes (Klein 2004):

1% class quadratic forms (metric), the signatures of whach composed of four identical char-
acters:

X FXCHXHXS =0 (+++ ) (8.13)

Xog —X12—X22—X32 =0 ——o) (8.14)
represent anull" 4-metric space. In these spaces, there Ig one actual point that is at the beginning
of the light cone. All other terms of these extests imaginary. In fact, in this case the metrid 83
does not describe a positive length but rathengleipoint (which we will term a "white" point); dn

the metric (8.14) describes a single anti-poinhi¢lv we shall term a "black" point).
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2" class metrics, whose signatures are composed of theical symbols and one of the op-

posite:

X2 X=X+ X2 = 0
X X2 X=X = O
—x0? + X=X —Xg? = O
32— X2 — X2 — Xe2 = O
%2+ X2+ X2 — X2 = 0
32+ X — X2+ X2 = 0

X' =X+ % + %3 =0

—Xo?+ X%+ X+ %7 = 0

is an oval with four surfaces (Klein 2004): a) mtbid; b) elliptic paraboloid; c) two-sheeted hyguer

loid (elliptic hyperboloid).

3" class metrics, the signatures of which are composewofpositive and two negative signs:

X’ =X’ = X"+ X = 0 (+-—+)\
X2+ %2 — X2 — x> = 0 (++9)
X2 — X2+ X2 = x> = 0 (++-)

> (8.16)
X XXX 0 et )
X=X XX =0 L=t )

XXX X =0 =) )
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These represent a variety of options for annuldasas (Klein 2004): (a) single-band hyperbo-
loids; (b) hyperbolic paraboloids.
A simplified illustration of the signature due tts itopology of the 2-dimensional region is

shown in Figure 8.1.

a)sign(++); b)sign(—+); ) c)sign(+ 0)

Nal
-

Z= X2+ X2 Z= X=X Z=%°

Fig. 8.1Signature of the metric connection with the topglof
2-dimensional length (Klein 2004)

Such an additive overlay (or "atlas") of a 7-mefyjp@ce with metrics (8.4) and (8.5) leads to the
Ricci-flat spaces with the total metrics (8.1) dB®2). Such a 7-sheeted atlas is very similar ¢oRfc-
ci-flat 10-dimensional Calabi-Yau space.

Stability can only be:

» aconvex vacuum formation, described by a metrtb gignature (+ — -),
» aconcave vacuum formation described by a mettiic signature< + + +),
» a“flat" vacuum formation, described by a metri¢hwgignature (0 0 0 0).

All the other 14 metrics (8.4) and (8.5) with thgnatures of the numerators are ranked by (8.6)

(+++ 1) - =)
---1%) ++ +-)
(+——+) (—++—)
(- =+ =) et -
(++——) (——++)
-+ --) - ++4)

+ -+ =) (= + -4 (8.17)
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describe various types of "convex-concave" statbs. corresponding regions of the vacuum may not
be stable, since metric data cannot be solutiongaofium equations. They can occur as temporary
complex distortions of a local vacuum area, butrasome time they disappear or turn into othergype
of fluctuations with other signatures (or topolajie

However, if the additive superposition of severaitmes with signatures (topologies) in the sum
as in (8.17) leads to an average of convex vacuarmdtions with the signature (+- -), or in the
concave average vacuum formation with the signature + +), or in the "flat" average vacuum for-

mation with the signature (0 0 0 0), then the gpomding vacuum degree may be stable.

9. The «proton»& «antiproton»

Solutions of Einstein field equations (1.6), (2and (4.8) lead not only to aggregate metrics (8.4)

and(8.5), but, for example, also to additive combioasi of metrics:

T2 P —x— %+ X =0 2= X+ X+ X = Xg” =0
ST P ox P -xP=0 0 (91) = oxd e x-x X =0 (9.2)
S(++__)2: X92+ X;Z—ng—XgZ:O S(——++2: —XQZ—X12+ X22+ ng =0
722 2 X% = %2 — Xg2 =0 SN2 = _x?+ %%+ X2+ X2 =0

There are three possibilities for the average comaeuum of formation, which can be repre-

sented in an equivalent form:

A (00 (1
+ - + = S - + — — +
heo @3 1) 99 v s 99
¢+ == (+--9 (+--2

and three possibilities for the average concavewacformation:
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+++-) (+ +—+4) (+ — + +)
-+ — + - -+ + -+ + -
([__++§ 9.6 (:_++_§ 9.7 (:_+_+§ (9.9
=+ + +) (= + + +) (= + + +)

Recall that the metrics (8.1) and (8.2) are speialiting) cases of all other metrics (2.8)
through (2.11) and (2.13) through (2.16) are sohgiof the second vacuum equations (2.7). Therefore
the mathematical techniques outlined by the autherAlgebra of signatures as explained above yappl
to all these derivations.

We will enter ideas of «quarks».

To do this, we write the ranks (9.3) through (%8)9.9) through (9.11) as follows:

d'(+ + + 5 dy (++ — 4) do'(+ — + +)
U (—+-4) (099 wE-++) (010 u(++-) (91)
Uy (= = + +) U=+ + -) Uy (= + — +)
P+ P+ + %) P+ + 4

wherep;” are three different states of an «protairns {, 2, 3).

O TSP SO o UM
Uy (+ — + — U (+ + — — u (+ — — +
uf)+[++__) (9.12 uf+:+__+) (9.13 Wt — + ) (9.14
pr (= — ) p2 (+ - - ps (+ — -

wherep; are three different states of an «antiproton».
The sets of ten kinds of metrics (6.22) with thprapriate signatures from the matrix (8.12) will
be termed as follows:

10 metric$ of the form (6.22) with signature (+ + + —) :dre d,*-«quark»;
10 metrics of the form (6.22) with signat¢rer —+) : greendy -«quark; (9.15)

410 metrics are of the forii6.22), because thecope (6.31), as well as the cases related to the outshell In this way, 5 metrics
describe the core, and 5 metrics describe the sh#dl, to make up the total of 10 metrics.
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10 metrics of the form (6.22) with signat¢re- + +) : blue dy"-«quark»,

10 metrics of the form (6.22) with signat(re- —+) : red d-«antiquark»;
10 metrics of the form (6.22) with signatgre- + —) : greendy -«antiquark»; (9.16)
10 metrics of the form (6.22) with signat¢ret ——) : blue dy -«antiquark»,

10 metrics of the form (6.22) with signat¢re- —+) :red u, -«quark»;
10 metrics of the form (6.22) with signat¢re- + —) : greenug -«quark»; (9.17)
10 metrics of the form (6.22) with signatgrer ——) : blue u, -«quark».

10 metrics of the form (6.22) with signat¢ret + —) :red u/ -«antiquark»;
10 metrics of the form (6.22) with signatuge+ — +) : greenuy -«ntiquark»; (9.18)

10 metrics of the form (6.22) with signat(re- + +) : blue u, -«antiquark».

In this case, the three «proton» states of ane tkaatiproton» states may be represented as
b=uguwd’, p'=uudy, R =uyud, (9.19)
P=UgUp d’, PR =U U dy, B =Ug U dy, (9.20)
similar to the notation and composition of the proand antiproton in the Standard Model and in guan
tum chromodynamics. However, within the framewofklee Algebra of signatures, the «proton» and
«antiproton» consist of «quarks» and «antiquarkgwch allows us to outline ways to solve the prob-
lem of the coexistence of matter and antimatteaddition, metric-dynamic models given by the Alge-
bra of signatures are obtained in a more straightfad and informative way. For example, regard a

multilayered metric-dynamic model of the «protonthe state (9.9):
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«Proton» (9.21)

On the average, this is a concave multilayer vactarmation
with a total (average) signature (9.9)

(-+++),
consisting of:

[ald; -«quark» (9.22)
with signature
(+++-)

[[R]The outer shell of thed, -«quark»

in the interval {s, rg]
(Figure 9.1):

2 2
dg**2 = (1—r_6 +r—2jc2dt2 s A0 4 r2de - rsint0dg?,
S 1-fe 17
roor
2

2
dsf 2 = {1+r76 _%chdtz +— I 412467 - rsin® g7,
5

dé+++_)2 - (1_& _r_JCZdtZ +d—r2 + r2d02 - rZSin20d¢2
ror |

2

2
dgy % = {1+% +r—zjc2dt2 s g - r2sin? 0dg?,

r 2
5 1+ri+r2
r Iy

[a][ii] Teore of thed, -«quark» (9.23)
in the interval fg, r7]
(Figure 9.1)

(+++-)2 _ r.7 r2 2442 drz 2 2 2 ain?2 2
ds =|1-L+— |[C°dt* + —————<+r°dé° -r°sin“ dg°,

ror r.or?
6 1_i+72
roor
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)2 _ I SR dr? 2002 _ p2 cin2 2
dsf =| 1+ L - — |dt* + ————< +r?d6” - r’sin* 0 dg?,
roor ror
roor
)2 r; r’ 2 142 dr? 2002 _ p2 ain? 2
dsf™ 7 = 1-L -— |cdt* + — +r’dg” —r?sin’ 6dg?,
roor [ nLor j
1-"-5
ror
++4-)2 r7 r2 2 42 drz 2 2 2 ain?2 2
ds)"" 7% =| 1+ L+ — |dt® + ————< + r’d#” —r*sin’ 8dg*,
roor T
1+7+—2
peery
[a][iii] The scope of thed, -«quark» (9.24)

in the interval [0¢o]

dg ™% = Pdt® +dr® + r’dé” —r?sirt 8dg”

And

[b] ug -«antiquark»
with signature
(-+=+)

which consists of:

[d]lThe outer shell of theuy -«antiquark» (9.25)
in the interval fs, r¢)
(Figure 9.1)
)2 _ Is r 2 442 dr? 2402 4 2 i 2
dsf = 1-L+— |cdt? + ————< - r’d# +r?sin’ Adg?,
ror [ T J
11—+
ror

dsi 2 = —[1+ Lo —r_zjczdtz * [r—rz - rdg* +rsin6dg*,
1+-5 —J
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2
At ege2 r2sin’0dg?,

o
o
|
4
~
|
|
7\
[EY
|
|
UFN | -
N—
%
Q.
—
S
+
7\
[EY
|
G)_‘
—
N
N—

—4m4)2 _ I r?) 2.2 dr? 2002 4 p2 i 2
ds =- 1+T+r_2 cdt? + ————< - r?d6” +r’sin* 6dg*,
5 1+rL+L

[ ror

[b][ii] The core othe uy -«antiquark» (9.26)
in the interval fg, r7]
(Figure 9.1)

2 2
42 = —(1_ L r_zJCZdtz p 0 rde® i sin? g7,
r r.6 1_ri+L
ror

2 2
G = —(1+ i3 -r—zjmdtz eI~ 4 sint 0dg*,
r r.6 (1+r7—rJ
2

2
o dar r’d@® +r’sin” 8dg?,

2 2
_darm r’dé” + r*sin* 8dg*

dsi 2 = —(1+ L r—chzdt2 +
r ls (

[io] The scopeof the ugy -«antiquark» (9.27)

in the interval [0g0]

dé_+_+)2 - _C2dt2 +dr2 — r2d92 + ['ZSin2 Hd¢2,

And
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[clu, -«antiquark»
with signature
(——++4)

[c][i] The outer shell of the up -«antiquark»
in the interval {s, rg]

(Figure 9.1):
2 2
dg? = _[1—5 +r—zJCZdt2 A 4246 +rsintgdg?,
rr 1_& + r
roor’
2 2
dsf 2 = {1+ Lo —r_chzdtz - 046 +rsin? 0dg?,
R
roorl
2 2
ds{ "% = {1'% _%chdtz 41746 +rsin? 0dg?,
; 1T r)
( rorl
2 2
dg2 = _{l+|’r_6+%JCzdt2 _d—rz +r’°d6” +r?sin’* 8dg?
5 1+ri +L
( ror

1[i¢ The core of theu, -«antiquark»
in the intervat{, r7]

(Figure 9.1)
2 2
dg—2 = —{Lr_? - r—ZJCZdt2 A4 rd6? + r2sin? 0dg”,
o [ r, rJ
1-T+
roor

2 dr?

dé__++)2 - _(14. rT7 —_ r_ZJCZdtZ - [—2

+r’d@° +r?sin8dg?,
IF6 1+ri—L
roorl

(9.28)

(9.29)



55

——4)2 _ r7 r2 2 142 dr2 2 2 2 ain? 2
ds{ "2 = - 1- L - — |’dt’ -~ ————< + r’d&” +r?sin’ fdg’,
ror [ Lo J
1-" -5
rorg
2 2
ds{ ™ = —[1+ri +r—2chdt2 - A e +sin? g,
roor [ nor ]
1+7+—2
roorg
[c][iii] The scope of theuy -«antiquark» (9.30)

in the interval [&]:

d$ 2 = —dP —dr® + r2d6P +r2sirt 6dg?’.

Outer shell of Z
«proton»

3 ¢ if I
Abyss of «proton»

e ——
Particelle, with f ; B
«quark» and 2 /

SRV

«antiquark» of /‘
("'

/

«proton» Core of «proton»

(=] (=
: o
E& A

Fig. 9.1 An «proton» core essentially consists of the coration of a core with a valenag”-«quark» and two va-
lenceuy” andu, -«antiquarks». Three internal particelles of vaten@juarks» are in constant random motion and
intertwining with each other
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When averaging in homogeneous terms of the mg®i@R) through (9.30), we obtain a set of
metrics (6.32), describing the metric-dynamic stakech we have dubbed an «positron». However, it
should be expected that the range of the «protom, consisting of three «quarks», is greater than
radius of the «positron» core, as the three «gwavkshe core repel one another away from their-com
mon center, where we set 0.

The problem of confinement of one «quark» and tanotiquarks» is immediately solved, be-
cause each «quark» or «antiquark» is an unstable/éx-concave" state of the vacuum extension. On-
ly together, do they form a conditionally concawEwum state with a stable average, thus forming an
«proton» (Figure 9.1).

The average set of metrics (9.22) through (9.30& igart of the solution of the simplified
third Einstein field equation (6.21), as well as a senhefrics (6.32).

The «quarks»y, W, d* are in chaotic motion with respect to the commenter ar = 0 and
relative to one other (Figure 9.1). On the averdigey will thus make up an «proton».g< =r = 0,
<r,>=r=0, <>=r=0. Therefore, we have to use not only the metyitamic but also the statistical
description of intranuclear processes; a fullecuaksion of this may be found in (Batanov 2017).

The mathematical methods which have been brietlglied upon in Sections 1 3oof this arti-
cle, and developed more fully elsewhere (Gaukhm@i7/22008/2009/2017). These allow one to re-
trieve information on a variety of subtle procesaad sub-processes that occur within the «proton»

core, as in its outer shell, from the set of met(f.22) through (9.30)

10.The «neutron»
In modern nuclear physics, the neutron consistsvofd-quarks with a charge of{/3)e and a

u-quark with a charge (2/8wheree — an electron charge)
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n =ddu (10.2)

As a result of this combination, a neutron is attically neutral particle with zero net charge
(-1/3)e+ (-1/3)e + (2/3)e=0.
However, the desired result is achieved in the oaslee rankings which we have outlined, con-

sisting of four signatures. Therefore, the "eleeatty" neutral «particle» («neutron») may have fible

lowing topology (node) configuration:

W = =)
dp” (+ — + +)
U (= + + -)
dy (+ + — +)
n°(0 0 0 0)

iw (+ + + 4)

W - =)
dy” (+ + — +)
d (+ + + o)
Uy (= = + +)
n’ (0 0 0 0)

iw (+ + + +)

W - = )
dp” (+ — + +)
Uy (= + — +)
d" (+ + + o)
n’’ (0 0 0 0)

iw (+ + + +)

W == )
Uy (= + — +)
dy (+ — + 4)
d" (+ + + o)
n’ (0 0 0 0)

iw (+ + ++)

G (-+- )  di-+) dt-) W -t
U+ = = ) d (-——4) U (+-+-) d (- + - -)
dg_.(i_ -+t _) Up _(_+ + - - _) dr__(i_ i +) dr_ - - - +)
n’ (0 0 0 0) n(©0 000 n°( 00 O0) n (0 0 0 0)
where
10 metrics are of the form (6.22) with signat( + + +) a whitei,,"-«quark»; (10.2)
10 metrics are of the form (6.22) with signet@ — — —): a whitei,, -anti-2-quark. (10.3)

White «quarks» are so named because they are almasble within the core of the «neutron»,
since from the point of view of topology, they aeoint of (8.13) and an anti-point of (8.14). Thus

their presence in the «neutron» has not been afdexperimentally, and thus do not make up part of

the Standard Model.

Thus, under the methods of the Algebra of signatweight possible states of the «neutron» can

be represented as:
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°=ivdydy U, nl=iwdidyuy,  ml=iwdidhug, nl=iwdiduy,  (10.4)
B= i dhdgU’, N =iwdgdiu’,  nl=indyduy, r°=iwdydiug,
similar to the neutron in the Standard Model (0.1
Due to the complicated “intracore” topological "amabrphosis”, any additive four — «quark»

combination (10.2) can be reconstructed so thatriside of the vacuum formation will consist of an

«proton» and an «electronx»:

o (4 =+ 4
+ -+ 4 -+ + = «proton»
(-++-) —2 (—+ - F
*F+ =4 (+ = = ¢ «electron»
(0 0 0 0) (O 0 00)

(10.5)
Apparently, this rebuilding ("unleashing™) of a tdpgical node inside the core, the «neutron»,

leads to the decomposition reaction

N P +€+ L, (1p.6

wherev, is an «neutrino®

11. The hydrogen «atom»

Compared with the «neutron», a substantially mtable neutral vacuum formation is the core

of the «atom» of hydrogen.

° Metric-dynamic models of various grades «neutriame»considered in (Gaukhman 2008).
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According to astronomical observations, visible terain the Universe consists of approximately
three quarters hydrogen and approximately a qubetiarm, with the other chemical elements account-

ing for only around two percent.
A neutral atom of deuterium is composed of oneqrobne neutron and one electron. As part
of the Algebra of signatures, it turns out that 4a¢om>» of deuterium is composed of an «proton», an

neutron and an «electron». The rank (topologiaglivalent nodal configuration of such a regiontud t

vacuum is as follows:

«proton» [ (+ + + -) (+ + — 4)

1 (= + —+4) (- — + +)

+ [ (- = + +) (- + +-)

«neutron» [ (- — — -) (+ + + 4)
+ =+ 4 or (+ — +-) or.. (11.1)

(- ++ ) (- + -

«electron» L (+ + — +) (- — —+)

= | -=9 = =)

H(O 0 0 0 H(O 0 0 0)

Such combinations can create a set that refleetpdisibility of "color" combinatorics of intra-
core metamorphosis. But the topological configoratof the "unit" always remains the same: three
u-«quarks», thred-«quarks», one-«quark» and one-«quark» («electron»). We denote this topologi-
cal "node" in the following way:

'H = 3u3die, (11.2)
Taking into account the topological propertiestiod metric with the appropriate signatures
(8.13) through (8.16), we find that the "node" aetssof three twisted "torahs", four oval surfaeesl a
"point".

Similarly, all the known chemical elements of theeiMeleev’s periodic table could be con-

structed, or following up on our previous imageqibed, whereby the average size of their nuglei

would depend on the number of «quarksferming the "topology nodest;~v44 g~ ¥4 4**10%cm.
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It is tempting to postulate that these discretei iadstable vacuum states form a Fibonacci or
other Lucas sequence. To follow up on this idgask which we shall not attempt here, an appropriat
starting point would be to apply equation (7.8)hwit=re.

12. «Fermions» in the Algebra of signatures

Having a set out of 1&olored «quarks» (9.15) through (9.18) and (1(a8)summarized in Ta-

ble 12.1) and understanding their topological fezgtpyall fermions (mesons and baryons) from the

Standard Model can be braided.

Table 12.1
«Quarks» «Antiquarks»
10 metrics 10 metrics
type (6.22) «quark» type (6.22) «antiquark»
or (12.1) or (12.1)
with signature: with signature:
(+---) e"-«quark», (+++) €-«antiquark»,
or «electron» or «positron»
(+++-) d/"-«quark» (=--4) d-«antiquark»
(++-+) dy"-«quark» (==-+-) dg -«antiquark»
(+=—++) dy -«quark» (-+--) dp -«antiquark»
(+——+4) Uy -«quark» (=++-) U -«antiquark»
(+-+-) Ug -«quark» (=+-4) Ug -«antiquark»
(++--) Up -«quark» (——++) up -«antiquark»
(++++) iw -«quark» (--—--) iw -«antiquark»
(“invisibles”) (“anti-invisibles”)
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where, for example,

Uy -«antiquark»
with signature is
++-)
composed of

The outer shell of theuy -«antiquark»
in the interval s, re]

(Figure 9.1)
2 2
ds? = - 1_r_6+r_2 c?dt? +L +r2d@* -r?sin’* 8dg?,
ror 1o 1
roors
2 dr2

2

ds? = 1+ - |czgez +
r Ig

2

2
dsi? = _(1_%6 —r—chzdtz +d—r +r2dg” —-r?sin® 8dg?,

re re r°
-
roor

2

2
ds? = _[14,& +r_2};2dt2 +d; +r2d@” —r?sin” dg?,
r

I's

2

re 1
1+-2+—
ror

The core of theu, -«antiquark»
in the interval fg, r7]
(Figure 9.1)

2

2
ds 2 = - 1_r_7+r_2 c2dt? +d;+r2d92 -r?sin’*6dg¢?,
roor, 1—ri+ﬁ
roore
2

2
ds? = _[1+i —r—zjczdtz +d;2 +r2d@” —r?sin” 8dg?,
rorg

+r2d6” —r?sin’ dg?,

(12.1)

(12.2)

(12.3)
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ds™” = {1-— _r_zJCZdtz O g —r2sin? 0dg?,

2

§ T
ds{? =~ 1+-L +— |cdt® +

roorg

dr?
2
r, r
1+ +—
roor

The scope of thau, -«antiquark» (12.4)
in the interval [Ogo]

+r2d@? —sin® 8dg?,

ds? =—cPdt® +dr® +r*dg” - r?sirf 8dg°.

In quantum chromodynamics, mesons are composedwdrk and an antiquark, and are given by

-+ -+ 1 -+ -+ -+
M =q q :qaqa zﬁ(qzqz +q}(q}< +q3q3), (125)

whereq," (a=b, g, 1) is a quark (or antiquark) color triplendg, is an antiquark color triplet.
Baryons composed of 3 quarks, and are given by

=L

B \/gqaqﬁQyEaﬁy, (126)

whereg,g,are completely antisymmetric tensor.
«Mesons» and «baryons» are formed in the same nwtheiAlgebra of signatures. Consider a
specific example: three types of pi-mesons suligestrong interactions have the quark structure:

T =ud", =i(u'u+ —d*d‘), mo=u'd. (12.7)

V2

In the Algebra of signatures, such as the megonu~d " is represented as
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4" (++ +-) dg+(+ +— 4) o' (+— + +)
U (= + —+) Up (— — + +) U (=+ + -)
78 (0 2+ 0 0). 75 (0 002+4) 78 (0 02+ 0). (12.8)

for which each signature corresponds to the stgrofetrics of the type (12.1).
Even from within these ranks it is seen that suchravex-concave vacuum formation cannot be

stable. They can arise from this topological camfagion, but in this way, they instantly disappédoxny
together or collapse to nodes resulting from theriwining of the inside vacuum currents in thevear

region of the vacuum.
In turn, the «quark» structure

7= (u* -d*d-) (12.9)

can have the following signature (topological) agales:

U’ (+——+) W (+—+-) W' (++--)
W (—+—+) W (——++) U (= ++-)
) d ' (+++-) B a4 (++—+) _d0+(+—++)
gg__(;'i'—), gb__(_'";)r Q_r__(;—-l-)
77°(0000) 75 (000 0) 75 (0000)

(12.10)
Similarly, under the Algebra of the signature ailblun mesons and baryons from the Standard

Model can be braided.

The Algebra of signatures differs from the Standistadel only in the presence of its other

"invisible": i, -«quark» andip -«antiquark».
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13. «Bosons» in the Algebra of signatures

The local part of the flat outer side of the vacuemion is described by the metric (8.1)

d9? = 2de — ¥l — dy?— dZ = 5;7dX d¥ with the signature (+ — —-), (13.1)
where
1 0 0 0
0O O 0 -1

and the same lengths of the inside of the vacugimomeas described by the metric (8.2)

8—%2 - —Czdtz + dX2+ dy2+ d22 = ]’]|J(+)d)e d)é with Signature (_ + + +)

where
-1 0 0 O
n( = 1.0 0 (13.3)
U 0 0 1 0
0 0 0 1

As part of the Algebra of signatures, weak perttioing of a two-way vacuum over a given

2-braid (averaged metric) take the form
s+ ds™?) = %oy + O+ 0=y ) dX dX = Yoy -y dX X, (13.4)

whereh;” andh;* are related components of the tensors definirgshilateral deviations from the
state of the original uncurved vacuum region.

We assume a fixed reference system in a fashioihesita the fixing of the electromagnetic vec-
tor potential in the Lorentz gauge condition incéledynamics (Landau and Lifshitz 1988). We further
impose additional conditions dg™ andh;”, so that the first vacuum Einstein equation (1s6)e-

duced to the wave equation
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%=(D7§%a§mﬁ-m%:a (13.5)
In a small area of the vacuum, the wave disturba@acebe regarded as a plane wave. If the di-
rection of wave propagation is represented alomegxihxis, a suitable choice of the reference system
will make the components™ andh; " vanish, as well as the components
H=—h?=h  and hpP=h? =h0. (13.6)
Eb(’f) - _ h33(+) =h,™ and hs ) = h23(+) =h,M.
Such a wave disturbance is a quadrupolar transvease. The polarization of this wave in the

u-zplane is defined by the following tensor of them®l rank:

O pO . .
e L L O 1 Y (13.7)
b hE_) _ hi_) ) ab h£+) _ h£+) ' ! !

The separate components,”and h.”, h.") and h.) describe two independent polarization
planes of the quadrupolar wave disturbances whitérdrom each other by a rotation through an an-

gle of n/4.

The average second-rank tensor

() _ ) _
(2 _1f(h”-h" h7-h _o, (13.8)
* o 2lh0 =R -0 +h
can describe, under certain phase relationshigsomiyp the quadrupolar but also the dipolar, inahgd
linear, elliptical and circular polarization wavistdirbances of a two-sided extension.

Thus, the first Einstein field equation (1.6) isdarized for small perturbations of the metric, i.e

it becomes the wave (13.5), and allows the distiobuof different types of wave disturbances on the

two-sided vacuum region.
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The problem of propagation of wave disturbancesugjinout the vacuum can be considered in a
different way. We start with the metric (13.1)
d3? = Zd? —dx*—dy?—dZ = 0 with the signature (+ — — ). a@3.
This determines not only the metric-dynamic prapsrof the flat outer side of the vacuum regiort, bu
also the spread of the light beam in a vacuuntatveard speed ofdt = (b + dy? + dZ)*2.
In this metric (13.3)
d8? = —Pdf® + dx®+ dy?+ dZ = 0 with signature (- + + +). 3(10)
determines not only the metric-dynamic propertiethe flat inner side of the vacuum region, bubals
the spread of the light beam in a vacuum at a sfieetithe opposite direction cdt =—(dxC+dy’+dZ)*2.
Recall that the quadratic form (15.9) and (15.10) be represented as a product of linear (affine)
forms (1.37) and (1.38)
ds”? = 2de —d¥—dy?—dZ = cdt cdt’'— dxXdx'—dydy'— dZdz’, (13.11)
d$? = —Pdf + e + dy? + dZ = —cdt cdt’+dX dX'+dy dy’+dZ dZ’, (13.12)

where, according to (1.39) through (1.42):

d§’ =  cdt—dX—dy—dZ :"Cover" of the outer side of the vacuum; (13.13)
d§" = cdt'—dx'—dy’—dZ' :"Inside" of the outer side of the vacuum; (13.14)
d§) = —cdt+dx+dy+dZ  :"Cover" of the inner side of the vacuum; (13.15)
d§)" = —cdt'+ dxX'+ dy'+ dZ' : "Inside” of the inner side of the vacuum. (13.16)

Since the segments from (13.13) through (13.16parpendicular to each other:
ds?0d€ 0 dd? 0 ds™,

the language of quaternions is the most effectvenfto handle them.
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In that case, instead of the linear form (13.13,use quaternion
=Z—Xp+ iXy+ jxo + kg, stignature{— + + +} (13.17)
and instead of (13.15) , the complex conjugateajnain
Z = Xo—Xig— X —kx, stignaturgd+———} (13.18)
In general, the Algebra of signatures admits thstemce of 16 types of "color" quaternions with

all possible stignatures:

zp =X +ixat jxo+tkxe {++++} ———--1 2=-X%-x1—jx2kx
= X—iX1 — X+t ks {——-+} {+++-} 20=X+ixi+X2—kx
73 = Xo—iX1— X2 + KXg +-—-+} {—++-}  z1= Xotixp+ xo—kxg
3= X —iXpt+ x—kxg  {——+-} {++-+} zZ=xt+ixi— X+ kx
Z5 = Xo +iX1— Xo— KXg ++--} {——++} zzF=-X-iXi+ o+ kx
Ze=X tixi—jxo—ks {~-+--} {+—++}  z&~m xoAX1+ o+ kxs
z7=Xo—ix1tjo—kxg  {+—-+-} {-+—+} z5=-% +iXxi— Xt kX
3=t Xt etk  {—+++} {+—-—-1  zZs=x-iXi—jx—kx

(13.19)
By a straightforward calculation, it is easy to ses the sum of all 16 types of "color" quaterni-
ons (13.19) is equal to zero
Tr ot BY U+ Zo+ Lo+ i+ Bt Zo+ Ziot 21t Zipt 23t Zat zast 216= 0, (13.20)

so that we can consider that the vacuum itseléfsasi the condition.
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Equivalent stignatures from (13.20) take on thenfor

{+++H{———+}+{+——+}+ {(+ +—-}+
+t{+—-+-H+r+-—-}+{+—+-}+{-+++}+ (13.21)
+{———-H+t++-}+{-++-}+{++-+}+

+{——-++}{#+-++}+{~+—-+}+{+ —— -} = {0000}

stignatures form a structure similar to the sigreaitructure and antisymmetric matrix referredadie

er in this paper

E++++§ }+++—i }—++—% E++—+{
* —stignatures = frod} 4= (o= fr-+4) (13.22)
(-4 o) e )

A more detailed analysis of the 16 aggte stignatures and the "colored" quaternioiggven

in (Gaukhman 2007).

13.1. The «photon» and «antiphoton»

Because, for example, the linear forms (13.13) @®d14) are mutually perpendicular in rela-
tion to the other arcs, the harmonic disturbangreling on the total extent of the metric (i.be but-
side of the vacuum) can be written as:

cos{(2)(ct—x-y—3} + i sin{(27AN)(ct—x—y—3} = exp {i (277N)(ct—x—-y—3} = exp {i(wt —KT)}.
(13.23)

We call such a harmonic disturbance of the metig@hoton» having a metric with stignature

O
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Similarly, for mutually perpendicular linear fornf$3.15) and (13.16) we have the harmonic
disturbance inside the vacuum region:
cos{(2T/A)(—ct+x+y+2z)} + i Sin{(277A)(—ct+x+y+2)} = exp {i (277N)(—ct+x+y+2)}= exp {i(wt —k7)}.
(13.24)
which we call «antiphoton» with stignature § + +} because it extends in the opposite directiath
respect to the «photonx». (This is not to be corfusieh the antimatter particle of the photon, whish

of course the photon itself).

13.2. The W-«bosons»

Similar constructions show that six signature ranks (13.25)
=--+ --+- {-+--}
{+ -+ -} {+ +--} {+-—-+}
x+--} r—--+} {+ =+ -}
{+ - - -k r-- -k +- --k
[+ + + -} {+ + — +} {+ — + 4}
(—+ - +} --++ =++-}
(= =+ 4} =+ + -} =+ - +}
[— + + +} -+ + +hL -+ + +h

correspond to three colored states of thedhbson»

exp {i271/A (—ct—x—-y +2)} x {---+}
x exp {j 27114 ( ct —x+y—2)}x -+
x exp {k 2771 ( ct +x—y —2)} H
exp{i271/A (—ct—x+y—2)}x {--+-}
x exp {j 2714 ( ct +Xx—y—2)} X {+ + -} (13.26)
x exp {K277/1 ( ct —x—y + 2)} g:—:j%
exp{i271/A (—ct +xX—-y—2)}x {-+--1
x exp {j27TIA ( ct—=x—y + 2)} {+r - - +}
x exp {27711 ( ct—x +y —2)} fr -+ 2}
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and three colored states of the-\boson»

exp{i2n/A( ct+x+y—-2)}x
xexp {J27T/A (—ct + X -y + 2)} %
xexp {k27/A (- ct—x+y +2)}

exp{i2n/A( ct+x-y+2}x
xexp {j27T/IA (—ct—x+y +2)} x
xexp {k27/A (-ct +x+y-2)}

exp{i2n/A( ct—=x+y+2}x
xexp {j27TIA (—ct + X +y —2)} x
xexp {k27/A (—ct +x—-y+ 2)}

{+ + + -}
=+ -
= —+ +}

-+ + +}

{+ + - 4}

{--++
i_++_}

-+ + +}

{+ - + +}
)
=+ — +}

{— + + +},

wherel, |, k are the imaginary units forming an anticommutaéigebra:

f=j%=k?=ijk=—-1 and ij+ji= 0.

13.3. The Z-«bosons»

The six signature ranks

-1 -9
{+ — + +} {+ + — +}
=+ + -} {+ + + -}
{+ + — +} {——+ +}

{+

- -}
+ +}
_+}

+ o)

+ + |

{0 0 0 0} {0 0 0 O}
{+ + ++} {+ + + +}
R SR SIS
G SR S
= -—+-} {+ + - -}
{0 0 0 0) {0 0 0 Ok

{00 0Ok

{+ + + +}
=+ -
-+ -
= - - +}
{0 00 O}

(13.27)

(13.28)

(19)2
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correspond to the six color states of Meboson»

exp{ 271/A (—ct—x—-y—2)} x
xexp {I27IA( ct—x+y+2)}x
xexp {j 27/A (—ct + X +y —2)} x
xexp {k2m/A( ct+x-y+2)}

exp{ 271/A (—ct—x—-y—-2)} %
xexp {i27MIA( ct+x—-y+2)}x
xexp{j27TIA( ct+x+y—-2)}x
xexp {k27/A (—ct —=x +y + 2)}

exp{ 271/A (—ct—x—-y—-2)} %
xexp {I127MIA( ct—x+y+2)}x
xexp {j 27/A (—ct +Xx—y + 2)} x
xexp {k27m/A( ct+x+y-2)}

exp{ 271/A( ct+x+y+2)}x
xexp {I 27T/A (—ct + X -y —2)} %
xexp{j2mIA( ct—x—-y+2)}x
x exp {K277/A (—ct—x +y—2)}

exp{ 271/A( ct+x+y+2}x
xexp {i 27TIA (—ct =x +y —2)} %
xexp {j 27TIA (—ct —=x =y + 2)} x
xexp {k27/A( ct+x-y—-2)}

exp{ 271/A ( ct+x+y+2)}x
xexp {i 27T/A (—ct + X —y —2)} X
xexp{j2mIA( ct—x+y—-2)}x%
x exp {k271/A (—ct —x -y + 2)}
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13.4. The «graviton»

In the Algebra of signatures, another «boson» agpeaamely, the «graviton».

exp {G127n/A ( ct +x+y +2)} + + + +}

x exp {(3 27T/ ( ct —x—y + 2)} x - - - +}

x exp {(427TIA (—ct —x +y —2)} x {+ - - +}

x exp {5 27N ( ct + X—y —2)} X - -+ -

x exp{ (6 27TIA (= ct + X —y —2)} X i+ + - -

x exp { & 27N ( et —x +y —2)} % =+ -

X exp { (s 27TIA (= ct+ X +y +2)} X g N :j;

x exp {1 271/A (—ct X -y —2)} x - - -2

X exp{L27TIA( ct+xX+y—2)}x% (+ + + -}

X exp{B27TIA (—ct + X +y—2)} % - ++ -}

Xexp{{a27TIA ( ct+x-y+2)}x% + + -+

X exp ({5 27T/A (—ct—x+y + 2)} x - + +}

X exp{ (s 27TIA ( ct—x+y+2)}x + — + +}

xexp {(727/A (—ct + x—y + 2)} x - + - +}

xexp {{g21/A ( ct—xX-y—2)} +r - - -}

{0 0 0 O}
(13.31)

whereby the&, entities satisfy the anticommutative relationa @@lifford algebra.
(mékt &ém=0 form#zK,{mém=1, or Gmlk +m= 2m, (13.32)

wheredxmis the Kronecker deltajn= 0 form # k anddxm= 1 form = k). One way to define objects

and ¢, entities and the Kronecker delig, is presented below:

1 000O0O0O0OO 0 0 0 01000
01000000 0 0 0 0 0100
00100000 0 0 00 0010
looo10000 0 0 0 0 00001
%o 0001000 %10 0 0 0000
000007100 0 -1 0 0 0000
0000O0O0T1O0 0 0 -1 0 0000
000O00O0GO0G O 1 0 0 0-10000
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14. Conclusion

In this paper, supported by a 16-sheeted atlasetficrspaces with sixteen types of signatures

(topologies) (8.12) and a 32-page set of affinespabes with stignatures (13.21), we obtain theimetr

dynamic models of virtually all elements of ther&tard Model.
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Not considered in this article were the

Leptons Quarks

. g M T u,c,t

analogues of neutrinos, muons, tau-leptons ar Ves iy Ve ds b
el

Higgs bosons. Metric - dynamic models oi
vacuum entity data (except for the Higgs bos
on), and the interaction between the spheric

Photon
vacuum formations («particles») are shown b
Gaukhman (Gaukhman 2008).

The massless geometrophysics prc Higgs boson

posed here is completely missing the concept Fig 14.1 Components of the Standard Model
of mass, so there is no need to introduce fielgehe those implicit in the field equations. Thisaha-
nism allows for spontaneous electroweak symmetegling, and accordingly the quantum of this field
is the Higgs boson.

A geometrized description of all force interactiqgsavitational, electromagnetic, electroweak,
nuclear and torsion) is partly given in (Gaukhm@&&2009/2017) and will be elaborated in the next
article in English by the author.

Mathematical techniques to extract a variety obinfation about the local entities of the plurali-
ty of Einstein field equations solutions are showan article by Gaukhman (Gaukhman 2007/2017).

An article by Krivonosov & Lukyanov (2009) showsathithe Yang Mills equations in four-
dimensional space with conformal connection torsiduce to Einstein's equations, Maxwell's equa-
tions, and another group of 10 of second-ordeemsfitial equations. Another article by the same au-

thors (Krivonosov & Lukyanov, 2011) provides a gethesolution to these equations for a centrally

symmetric metric in the absence of an electromagfietd, and also shows that among particular solu
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tions of these equations, expressed in terms ahexleary functions, there is a solution which is a
Kottler metric.

In this article Kottler solutions are at the heafrimodel representations of the metric-dynamic
vacuum organization as a whole given in (5.4) tglo@5.13), including the local spherical vacuum
formations such as (6.22), (6.32) and (12.1). Tloeee the framework of the Algebra of signatures-pr
vides a complete metric-dynamic «quark» model (@df#.1) and practically all analogues of fermions
and bosons (section 13.1 through 13.4) includetienStandard Model are also included in this frame-
work, in line with the conclusions of (Krivonosov Bukyanov 2009/2011). These may then be pro-
posed as a set of analytical solutions of the Yililts theory.

Note that, if a set of metrics form (6.22) (6.38§412.1), then instead of:

5~ 4,9-10°cm: ~ «biological cage» inner core;

k~1,7-10"cm: ~ core of an elementary «particle»;

r~5,8-10%*cm: ~ core of an «protoquark»;
we could substitute, for example,

L~ 1,2-16°cm: ~ «metagalaxy» inner core;

B~ 4-16%cm: ~ «galaxy» inner core;

~1,4-18cm: ~ «star» or «planet» inner core,
continuing in an analogous manner, we obtain a gé@mphysics and a topological description of the
extent of the vacuum also on astronomical scales.

It appears to the author that this results in aemsal metric-dynamic model of the closed uni-
verse which is, at the same time, on the average-Rat; this universe is then populated by annité

number of spherical vacuum formations of variozesi
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The usual probabilistic formalism of the Standardddl is still valid, as the core and “parti-
celles” are stable vacuum formations constantlyrandomly moving under the influence of the neigh-
boring stable vacuum formations and a variety béowvacuum fluctuations. Study of chaotic motion of
the vacuum nucleation has led to an alternate a#oiv of the Schrodinger equation (Batanov 2017),
and (Gaukhman 2008) shows the relationship of tigel#&a of signatures to quantum theory.

The Algebra of signatures proposed in this arti€leot an alternative theory opposed to general
relativity, quantum field theory and superstringdhy, but rather their symbiosis via a full geonzetr
tion of physical laws.
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