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General Relativity [1-3] is widely used in modemsmology, especially in

connection with the discovery of the acceleratquhesion of the Universe [4].

Einstein's gravitational field equations have terf [1]:

871G
T (1)

1
Ryv _E g,uvR = g,ul//\ +

R.:9uw Tw - The Ricci tensor, the metric tensor and epengmentum
tensor;\,G,c - Einstein's cosmological constant, the gravitatlaconstant and the
speed of light, respectively.

Note that the energy-momentum tensor cannot be asedtly in the
construction of the geometry due to the uncertanfityre concept of matter , which

should be defined, for example, in the frameworge@dmetrodynamics [5-8].
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In general case, we have the relations
Ry = Rjjk' R= gikRk’

orz. ary,
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R;s - Riemann tensoly - Christoffel symbols of the second kind.

As is well known, Einstein proposed in 1912-195%esal alternative
theories of gravity, including the theory of (1)shkeen universally recognized.
Cosmological constant introduced by Einstein in 719h [1] caused much
controversy. However, the origin of this effect redated to one of the great
mysteries of modern physics [9-13].

Indeed, this term could arise as a consequenceaftgm fluctuations, but
the corresponding estimates show that there igga Hdifference, are 120 orders of
magnitude between the experimental and predictne®ryy of quantum gravity.
This difference can be somewhat reduced by usingus considerations [9], but
cannot be eliminated.

Marked a huge difference between facts and theondjcates that the
geometry between the microcosm and the geometossithe universe there is no
connection. But then Einstein's equation (1) logesmeaning, since matter is
composed of atoms and elementary particles. Tolvedbis contradiction was
formulated principle of maximum certainty: spaaedi metric depends only on
such fundamental constants, which are determin@g@gately as possible.

Note that in modern physics such constants arespeed of light, Planck's
constant, the fine structure constant, the maskeo€lectron, the proton mass, and
some other value. Energy-momentum tensor of mha#em relatively low accuracy

of the determination, and with the high contendafk matter in the observable

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 3

universe, all is not defined, so it cannot enter ikmber of parameters that affect
the space-time metric.

To keep the basic idea of the metric in the Einstieeory of gravity and
thus satisfy the principle of maximum certainty, \@ssume that the Einstein
equation (1) splits into two independent equatidds16]:

1
R,uv _Egva-'-/‘gyv =0

3)
876G (
gyv(/\ + /]) +TT;1V =0

Here 4 - a function that depends on the measurement ndafimental
constants available as accurately as possible. Wwe the first equation is
determined by the space-time, and the second equatigiven by the distribution
of matter, which corresponds to this metric.

With this approach, there is no need to build higpses regarding the
distribution of mass and energy in the universee bhasis of all of the observed
phenomena is metric, which corresponds to theiloigion of mass and energy,
determined from the second equation (2). Metricedes only on the fundamental
constants, and the distribution of mass and enisrggmpletely determined by the
geometry, which is consistent with the mechanismmass generation in the
standard model, and in the quantum theory of grav@bviously, it is not
necessary to deduce the mechanism of some othsicghphenomena, as all these
phenomena are already reflected in the metric afspime , which is not only the
scene of all the events, but also their cause tiadt ¢§5-8]. Matter in the model (2)
IS a passive component, the presence of which isntandatory. This can be
compared with the passage of colored water, in hwhilee ink is a passive
component that allows visualization of the moveménit does not influence the
motion [14-17].
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In the works [15-16] was buithetric local Supercluster of galaxies based on
axially symmetric solutions of the model (3). Iretbaper [17] we considered a
model of an inhomogeneous rotating universe. Ta faolutions to the first
equation (3), consistent with the standard cosmocébgnodel without hypotheses
on the distribution of matter and energy, weredebtk metrics with the exact value
of parameteA = -1,

In this paper, we construct a metric that can bedus represent reality,
containing areas in which the field equations arpehbolic, parabolic or elliptic
type. It is shown that the field equations of mixgde have solutions describing
gravitational geon in the space of negative cumeatiith the exact vaiA = -1,
On the basis of these decisions, a model generafiomtter from dark energy by

the phase transition is proposed.

M etric inhomogeneous rotating univer se
For modeling the rotation of the universe we usekhown results [18-21]
and metric [22] modified based on the separatioangjular variables and distance
to objects in the form of
ds® = dt? + 2b(t, r)dtdr —a’(t,r)dr? - dd* - sin® 9d¢”
oo =1 9y = =% (L,1), 9oy = Gy = D(L,T)

G2 = 013 =023 =903 =0,
O =71 05 = -sin®J

(4)

Here a=af(t,r),b=b(t,r)- functions satisfying the Einstein equations. Sach
choice of metric is due primarily to the fact titmodern astrophysics there is no
reliable method of determining distances on thdeso&the observable universe.
Spherical coordinate system used for the compilabbd astronomical catalogs,
defined on the unit sphere, and the distance toothject is some functional,

depending on the use of physical models [23-24],rat on the coordinates.
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Nonzero components of the Einstein tensor in thigio@l) have the form
Gy =1
Gy, =Gy =h(t,r1)
G, =-a’(t,r)
- (5)
G,,sin“J =G,,

_bb (b +aa)-b’(a’ +b, +aa,) +aa b -a’(b, +aa,)
GZZ_ 2 212
(@®+b%)

Assuming theGas = Ry 2R, =149, we find the field equations. From the
first three conditional expressions (5) and thenfarf the metric tensor implies that
in the metric (4) the parameA = -1. Consequently, the scalar curvature of the

test of Einstein spaces isa negeR = —4.

Of the two functions,a = a(t,r), b =b(t,r)only one function can be
determined from the equations of the field, while bther should be set. Suppose,

b =const, then the metric (4) can be generalized to caseesmonding to the

field equations of hyperbolic, elliptic or mixedoiy, respectively.

Thefield equations of hyperbolic type
Consider the metric of the form

ds® = (t,r)dt® + 2bdtdr — ¢ (t,r)dr* - d9* —sin® Sd¢’
Joo =¥ t.1), 91y == (E,1), 9oy = 3o =D

902 = 913 = 9p3 = Jos = 0,

05 =-1 gg = —sin’

(6)

Nonzero components of the Einstein tensor in thgion) have the form
G =¢(t,r), Gyy =Gy =b,
G, =-¢(t,r),G,sin’ g =Gy,

G YW -y -0+~ )
22 2(w2 +b2)2

(7)

AssumingG,, = -1 we find the hyperbolic equation to determine thérime
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VA2t 70 Bk 20 | U2 2 N 8
24? +b?)? (8)

The model (8) can solve the problem of the decastusters of galaxies. We
define the metric in the initial state as a norrdatribution along the radial
coordinat¢/ (0,r) =, +exp(-r?). Then by equation (8) over time cluster splits
into separate clusters, forming a halo, which gpoad to the resulting nonlinear
wave crests - Fig. 1. This decay depends on thenpetersb anc¥, .

Note that this type of scalar waves may be resptn$or the formation of
individual galaxies, and even elementary partickesh as scalar bosons. Indeed,
the equation (8) does not contain any scale pammegxcept for the time and

location, the extent of which can be chosen antiljra

Figure 1: Cluster decay into a number of clustarshe model (8). Initial

perturbation is given in the foi (0,r) = 0.1+exp(-r?) . Above picture shows the

value of the parameter b.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Thefield equations of dliptic type
Consider the metric of the form
ds® =g (t,r)dt? + 2bdtdr —dr? /¢ (t,r) — d$* - sin® Jd¢?
Joo =¥ ,1), 9, =Ly (t,r), 9y = 950 =D )
Jo2 = G13 = U3 = 93 =0,
O =71 05 = -sin’ 3
Calculating the nonzero components of the Eindngor in the metric (9),
we find
Goo =¢(t,r), Gy, =G, =b,
G, =-Uy(,r),G,,sin’9 =G,
GZ2

2 3 (10)
- _24/1 "‘l//l//n +y t//rr
2(L+b*)y?®
Using the equaticG,, = -1, we have
Y+, = -20+b7)y + 2y, (11)

In a case of static metrics ¢: =¥, =0, then integrating the equation (11),

we find
W=k, +k,r — (L+b*)r? (12)

Here K;,K, are arbitrary constants. As is known, the quaciaditential (12)
leads to a divergence of galaxies in accordanétutible law [15-16].

Note that equation (12) is an equation of ellipyice, which means that the
dependence of the solution on the boundary comditimt only in the past but in
the future. The question of boundary conditionsdquation (1) was discussed by
Einstein [1], which came to the conclusion that timiverse is a closed spherical
world. Another point of view is contained in the mograph [25] in which the
author suggested that there are only three typgsawftational fields, and that each
type has its own boundary conditions.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Equation (11) can be regarded as a model of thiapsd phenomenon
spherical rotating body. It is usually assumed tilatk holes are static formation
interacting with the outside world through the gratvonal field [26-27]. However,
the equation (11) shows that the black hole,akists, should be closed not only in
space but also in time. Consequently, hole, itdurred at some point in time as a
result of collapse, must have a finite length et Indeed, consider the solution of
equation (11), depending only on time. Sup¥,, =0, then equation (11) takes

the form
Y, =20+ +2p° (13)
Equation (13) can be integrated in the general, sesdind the result

4L+ b?)

YO T,

(14)

The solution (14) describes the object, localizediad a point of timit =t,

as required above.

Thefield equations of mixed type
Consider the metric of the form

2
ds? = g(t,r)ct? + 2ot —“7‘/’dr2 —d9? - sin? Sd¢?

O =¢(t,1),
1+y?
9, =" lﬂw J (15)
Jo; =G0 =D
G2 = 013 =023 =903 =0,
02 =71 03 = -sin®J

Nonzero components of the Einstein tensor in thgioW@5) are equal to

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Goo =t (1), Goy =Gy =D,
1+y°
G,=- Ld )
Y

G,, sin* 9 =G,

G. = - 2(1+b2)¢/t2 —3402403 +¢/4(th _l//rz) +¢/5(¢/rr _wtt) + (1+b2)¢”//tt +¢/3((1+ bz)w” —bzlﬂn)
22 2(1+b2 +l//2)21//3

Assumin¢G,, = -1, we find the field equation
—Y@t YDt =D Dy, + P +D DY, =
=2+ D7+ + 2+ 207 + 37 -y Yl
Note that equation (16) changes its type dependmthe amplitude of the
field¥ :

(16)

1) In the regiol0 <¢ <lequation (16) is of elliptic type;

2) In the regiory >1equation (16) is of hyperbolic type;

3) In the regio¥ =1 equation (16) has a parabolic type - see [30].

In all regions signature metric does not changegeas from expression (15).

In solving the problem of the decay of clusterghia model (16), such as
shown in Fig. 1 for a hyperbolic equation (8), dfe@ that prevents spread of
vibrations to the region where eq. (16) has etliptpe - Fig. 2.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Figure 2. The perturbations of finite amplitude tre model (16). Initial
perturbation is given in the fo (0,r) =¢, +exp(-r?),0<¢, <1. Value of the

constary, is indicated above each figure.

Specifying the initial distribution of the field imthe form of a normal
distributiory (0,r) =g, +exp(-r?),0<¢, <1, we find that the wave perturbations
do not penetrate to the regil0<¢ <1 and size of this region depends on the

paramete ¥, - see Fig. 2.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Another effect that is due to the properties of tnadel (16) - is the decay

and merging of finite amplitude waves - Fig. 3.

0.5

Figure 3: Disintegration of finite amplitude wavesthe model (16). Initial
perturbation is given in the fo(Or)=1+y, exp[—rzsin(kr)J, W,>0,

Wavenumbek indicated on the drawings.

If in the hyperbolic model (16) to create a disambe at the initial moment
of finite amplitude, then over time the crest otleavave splits into two waves.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Waves produced by the decay of adjacent ridges enexgr time, creating a
complex picture of the wave field, typical for no@ar systems - Fig. 3. This type
of processes may be responsible for the formatidheoobservable matter.

In the region where model (16) has an elliptic tyjpshows the main feature
of our world arising and disappearing phenomena é¢vary object has a finite
lifetime.

Therefore, in general relativity there are grawtaal fields that are defined
on the whole space - time, but in one area, thet#sfare defined on the basis of
elliptic equations, and in another area - basedyperbolic equations. As you
know, this kind of problems arises in aerodynamiben body moving through the
speed of sound, as well as in problems of bendimigastic shells [30]. Note that in
equation (16), the transition is not associatedh whe speed of light, and with the
critical amplitude of the gravity poteni¢ =1,

In this regard, we note that in the case of thest€in equations is usually
assumed that these equations can be reduced &stieufar choice of the metric to
the equations of hyperbolic type, so they can fdabeuthe Cauchy problem with
initial conditions [24-28, 30-33], which is congst with the principle of causality.
Some authors have suggested that Einstein's figltht®ns are hyperbolic in
general [30-31], referring to the known resultsaiitd under certain restrictions
by de Donder [32] and Lanczos [33].

However, the metric type (15) allows us to redue Einstein equations to
equations of mixed type (16), for which we can nlefihe regions of the hyperbolic
and elliptic type. The question arises about thegimiof these equations and their
relation to other phenomena in physics. We assinaiethe change in the type of
the field equations due to a phase transition ok @mergy into dark matter and

other matter.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Thefield equations of mixed type and the equation of state
We consider the question of the origin of mixedetgguations in the metric

ds® =¢(t, r)dt® + 2bdtdr — p()dr? —d* —sin® Sd¢7
Joo =9/ (t,1),

9., = —PW),

Jo1 = Yo =D

Jo2 = 913 = 923 = Yoz = 0,

d,, = -1, g, =—Sin’J

(17)

Nonzero components of the Einstein tensor in thigioW@d7) are equal to

Gy =¢(t,r), Gy, =G, =b
G, =-pW).

G,,SIN°d = Gy,

Gy, =G, W ¢ ¢, W W)

AssumingG,, = —1we find the field equation

(18)

, _ op2 pp —2(0° +pY)p"+ YW . PprPY .,
- W T, =2 b” + - 2 v YooY, 19
P+, = =20° + py) 207+ p) e op? (19

Note that equation (19) changes its type dependimgthe sign of the
derivative p':

In the regior P’ <0equation (19) is of elliptic type;

In the regior P’ >0 equation (19) is of hyperbolic type;

In the regior P' = 0equation (19) has a parabolic type.

Signature of the metric (19) does not change ifeggiire furthe p(¢) >0,

In the standard theory of gravity - see, for examp]24-28, 31],
communication between the components of the Emsaisor Gy, Gi; is due to

equation of state of the matter, which is the seun€ the gravitational field.
Studied above metrics were constructed based omduel (3), in which matter

does not affect the geometry of space - time. Hawdhese results remain valid in

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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the original Einstein's model (1), in which the gyyemomentum tensor of matter

coincides with the metric tensor up to a constaatdr.
Therefore, the alleged connection between the ooemt:Gy: Gy, in the

form P=p) >0 means that there is the equation of state of somgemor
energy that produces a gravitational field. In nradastrophysics energy of this
type is called dark energy. It is believed thatkdamergy is the ground state of the
universe. Assuming that there is an equation déstae thus endow dark energy
specific properties that allow comparing the damkrgy to other forms of energy
and matter.

For ordinary matter change in the sign of the deie P indicates the
presence of a phase transition. Consequentlyeifidrk energy can make a phase
transition than in this case arise above regiomypkrbolic and elliptic type of field
equations. One would assume t P’ > Ofor all values of the argument, and hence
equation (19) is of hyperbolic type in the wholasp - time. But this would mean

that we attach some properties to dark energy,wibicould not have.

Gravitational geon

Note, the sign of the functii P = P(¢) does not affect the type of the field
equations (19), but, of course, affect its decisamal topology. As noted by the
authors [26], if all the space-time is globally kypolic, it has a very boring
topology. On the other hand, if we assume thatdigeature of the metric is
changed, then the space - time has a complex tgpolodeed, consider the static
solutions. In this case equation (19) takes theafor

2 p+py
. =200+ pY) - 20
o =220+ P+ Y (20)

Integrating (20), we find

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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(b* + py)(C - 4p) =y (21)
From here C is an arbitrary constant. For any gifiarction ¢ =¢/(r),
equation ( 21) allows to define a funct P = p(r), and thus defined in parametric

form the equation of ste P = P(¢). For example, the gravitational field of a point
mass in the metric (17) corresponds to the solution
w=-2mr®+r? (22)
Here m - arbitrary constant. Reduce (17) to the form sghfly symmetric
metric. To do this, multiply the first equation §11/r* to make the substitution
r — 1/t and using (22) we obtain
r?ds® =r2y@/r)dt?® — p()dr®/r? —r?d9? - r?*sin® Jd¢”
2m (23)

rzt//(llr)=1—T

This last equation (23) allows us to determine dbestants in the solution
(22). Using the solution (22) we can determine #wgation of state, which
corresponds to the gravitational field of a poiriss and the parameters of the
metric (23) — see Fig. 4.

Schwarzschild solution [34] is typically used foricdence of gravitational
collapse of a spherical body [24-28, 31]. Collap$estars and black holes form
both are a significant part of modern researchstnoghysics. It is believed that
during the collapse of the matter is irreversildgtlinside a black hole. However,
this phenomenon can be seen from another poiniesv,vas the mechanism of
generation the observed matter from dark energledd, the metric (23) depends
on the equation of state of dark energy (21). mm,tthis equation relies on two
constants that allow reproducing particles havirayidy mass. But by virtue of the
principle of equivalence such a point mass hadimerherefore, a black hole can

be regarded as an elementary particle of mass

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Figure 4. Equation of state and parameters of thgien(23) - on the left,
and the metric (17) - on the right, which correspom the field of a point mass:
C=10m=0.0125b=0.

The existence of such a patrticle is first pointedeéaler [6], who gave name
geon or mass without mass [8]. Wheeler [6-8] sugpgethat geon formed by the
gravitational interaction of electromagnetic fieltater it was shown that solutions

describing geon exist in the theory of gravitafi®df] and in quantum gravity [36].

Unsteady galactic field

Given that in our part of the universe and galalxgters are removed from
each other by the Hubble law, which is a consequeidahe quadratic potential
(12), we can assume that this whole area of spamei$ an area in which the field
equations have elliptic type. But in this caseltdwal gravitational field should not

only depend on the coordinates, but from time tand this dependence is

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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determined by solutions of elliptic equation (18).the case of the metric in the
galaxy scale equation (19) can be greatly simplifig replacing it with a linear

equation. Introduce new coordinates and time foasul

t >t /ﬂ r - ry2p,p'<0
-Pp

Then in the case (b =0equation (19) can be written as
Yo+, =y (24)
Note that in this approximation, the superpositiomnciple holds. For
equation (24) there are the following solutiongjavith the idea of the origin and
evolution of galaxies
Y=g cos@nr)sin(tm), m<1 (25)
Y=g cos(mr)sinh(t\/mz——l), m>1
We assume that the gravitational potentials of tiyge (25) may be
associated with the formation of galactic nuclal gts. As an example, consider
the motion of stars in the nonrelativistic approatman in the gravitational field
with potential (25). The equation of motion in thaigproximation has the form

% mg sintv1- m?) sin(mr) % m<1

dor 1
_— “/: 2
dt? ZD ( 6)

% mg sinh¢v m* —1) sin(mr)L, m>1
r

Fig. 5-6 shows the trajectory of motion of testiesdn the casg =—-210°.

For a periodic potential :1-m* - 0,m<1, the trajectory begins at the periphery
of the system, the particle performs multiple vilmas toward the center. In this
case, a structure similar to the two-arm galaxy, with a decrease of attraction
movement occurs on the periphery of the systemgliyeforming a halo around

the original structure - the right and left figukesespectively.

http://ej.kubagro.ru/2014/01/pdf/28.pdf
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Figure 6 presented trajectories of test partialea monotonically increasing
potential aim* -1 - 0,m>1. In this case also, a structure similar to the-anm

galaxy and halo form particles that move at thepbery of the system - left and

right figures 6, respectively.

o[ m = 0999 'n“, Lofl| m = 0999997

Figure 5. The trajectory of a test particle in awtational field (25) at

1-m? - 0,m<1

Consider the class of gravitational fields definada circle in the polar
coordinate system

p=At>+r?, siny=t/p (27)
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oy 1oy 10w __, (28)

p° pop pox:
For equation (28) we can find exact solutions o ttylindrical Bessel

functions. We assume that the gravitational poddstof this type may also be
associated with the formation of nuclei and gataggts. In addition, based on
equation (28) can be carried out simulations ofefiect of an event on the metric

system. These include, for example, the decaykofentary particles.

[
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Figure 6: The trajectory of a test particle in awtational field (25) at

m?-1-0m>1
Finally, we note that for any kind of gravitationgbtential set of spiral
galaxies on the basis of experimental data [37]came specify the corresponding

solution of (24), dependent on time.
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Hadrons metric model
Consider a centrally symmetric metric of the fo88][
Y=p,ae =-dt® +e”dr® +do” + o*(6)dg’

d?o _ (29)
v

Here /7; =n"- the metric tensor of Minkowski space of signat(ire + +),

K =const . Gaussian curvature of a quadratic forid8” +co?*(8)d¢?,

functior =V (r,t) is determined by solving the Yang-Mills equatiof88].
Among all the solutions of the Yang -Mills equasoim the case of the metric (29),
there is one that is expressed in terms of the Mtesss elliptic function [38]. In

this case, the model equations reduce to the 383 B]:

A, =%(A2—K2),e” =A, T=txr+r,

A=3120(r/312;9,,9,), (30)
1 K 1 K
bll = —b22 :gA_E, b33 = b44 :EA_E, b12 = b21 =0.
Here indicated: 9,,.9; - invariants of the Weierstrass function,

ancg, =«k°%12, T,- free parameter related to the choice of origin,

b, +b; - 2(n" b, )7; =T, - energy-momentum tensor of matter. Note thahis t
notation, the Einstein equation (1) has the form
b, +b; +bn; =R,

b=7"b; R - Ricci tensor.
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Metric (29-30) was used to simulate the dynamicgjwdrks and hadrons
composed of atomic nuclei as well as preons congposéeptons and quarks [39-
43]. We show that a similar metric, depending oe WWeierstrass function,
contained among the solutions of equation (21)dd ¢his we assume that the state

equation can be written as

b* 9, . 9
PW) =g+ 31
v A At (1)
Then, in cas/C =0 the solution of equation (21) has the form
¢ =0(r-ry,9,,9;) (32)

Thus, it was found that the periods of the Weiasstrfunction in the metric
(32) are associated with the equation of stateaok énergy. Note that the metric
depends on the Weierstrass elliptic function, fax@nted out by Delsarte [18].

Invariants of the Weierstrass function in the nee{80) may coincide with
those of the metric (32). This coincidence mearsd the Yang-Mills equations
describe the behavior of dark energy equationaieswith a given type (31) under
certain restrictions imposed by the gauge symmetry.

Indeed, the constant is a solution of the firstagiqun (30), but this decision
in the case of a constant equal to unity correspomdhe execution of the equation
(19). Hence, the difference in the modeling of nfetric in terms of the model (3)

and in Yang-Mills theory is the choice of the cam{ 9., 95, which in the case of
Yang-Mills theory are arbitrary, and Einstein'sahedepends on the equation of
state.

Consider the motion of particles in a gravitatiopatential (32) in the
nonrelativistic approximation. Using the equatidrtype (26), we find that in this
case there are trajectories that depend not onlthercoupling constant and the
initial data, but also on the invariants of the W'sirass function - Fig. 7. Note that
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some cases of trajectories in a conformal spaceerding on the Weierstrass

elliptic function, obtained in [44].

By
Soo=S
by b i B

Figure 7: The trajectory of a test particle in awgtational field (32). Above

figures are invariants of the Weierstrass func9,, 9s.

It is known that Yang-Mills theory is the basic nebdfor quantum
chromodynamics, and Einstein's theory is the basidel for a quantum theory of
gravity [7-8]. In this and in the other case thisra problem of quantization due to
the nonlinearity of the models [45]. The above theallows us to combine the
Yang-Mills theory and Einstein's theory in solvitite problem of quantization.
This kind of association may be based on the métiig with the field equations of

mixed type and the equation of state, permittind singular solutions of the type
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of geon, and solutions of the type (32). This apphoallows capturing the diversity
of matter, which produces nature.

Finally, we note that the theory of fields with mdtype equation (19) can
be compared with the theory [46], which are imposed-commutating variables,
allowing distant parts of the universe instantasgoaommunicate with each other.
In the case of the field equations of elliptic tyihes interaction means that the
metric is defined on the whole time interval of teristence of the material
universe. However, consideration of these issubsysnd the scope of this paper.

References

1. Einstein A. Kosmologische Betrachtungen zur allgeere Relativitdtstheorie.
Sitzungsber. preuss. Akad. Wiss., 1917, 1, 142—A&LRGept Ditnmreiin. Cobpanue
HayuHbIX TpynoB. T. 1. —M., Hayka, 1965,c. 601.

2. Einstein A. Prinzipielles zur allgemeinen Relatitgtheorie. Ann. Phys., 1918, 55,
241—244;Anv6ept DitnmreiiH. CoOpanue Hayunbix TpyaoB. T. 1. —M., Hayka,
1965,c. 613.

3. Einstein A. Zum kosmologischen Problem der allgereeiRelativitatstheorie.
Sitzungsber. preuss. Akad. Wiss., phys.-math.1031, 235—237A160epT
Oiinmrrerin. CoOpanue Hay4yHbIX TpyAoB. T. 2. —M., Hayka, 1966,c. 349.

4. Adam G. Riess et all. Observational Evidence frarpe8novae for an Accelerating
Universe and Cosmological Constant// arXiv: astn9805201, 15 May, 1998.

5. Einstein A., Infeld L., Hoffmani. Gravitational Equations and Problems of Motion
/I Ann. Math., 39,65-100, 1938.

6. Wheeler J. A. Geons// Physical Review 97 (2), 1955.

7. Wheeler J. A. On the Nature of Quantum Geometroahyee/ Annals of Physics 2,
No, 6 (Dec 1957): 604 — 614.

8. John A Wheeler. Neutrinos, Gravitation, and Geoytétr Rendiconti della Scuola
internazionale di fisica "Enrico Fermi." Corso Xl L. A.Radicati. Bologna:
Zanichelli, 1960, 67 — 196.

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 24

9. Zeldovich, Y. B. The Cosmological Constant andTheory of Elementary Particles//
Soviet Physics Uspekhi vol. 11, 381-393, 1968.

10. Steven Weinberg. The Cosmological Constant Prolileansiv:astro-ph/0005265v1
12 May 2000.

11.F. J. Amaral Vieira. Conceptual Problems in Cosmgl@arXiv:1110.5634v1
[physics.hist-ph] 25 Oct 2011

12.S.E. Rugh and H. Zinkernagel. The Quantum Vacuutntla® Cosmological Constant
Problem//Studies in History and Philosophy of MadBhysics, 33(4), 2002.

13.C.P. Burgess. The Cosmological Constant Probleny M#hard to get Dark Energy
from Micro-physics//arXiv:1309.4133v1 [hep-th] 1652013

14. Trunev AP. Metric of virtual worlds / / Scientifimurnal KubGAU, 2013. Ne 09
(093). S. 1569 - 1589. - IDA [article ID]: 09313@#L - Mode of access:
http://ej.kubagro.ru/2013/09/pdf/109.pdf

15.Trunev AP General relativity and the metric of the local Swhester / / Scientific
Journal KubGAU, 2013.Ne 10 (094). Pp. 893 - 916. - IDA [article ID]: 0941(R61.
- Mode of accessittp://ej.kubagro.ru/2013/10/pdf/61.pdf

16.Alexander P. Trunev. General relativity and theroetdf the local group of
superclusters// Chaos and Correlation, Decembe2@173.

17.Alexander P. Trunev. COSMOLOGY OF INHOMOGENEOUS ROING
UNIVERSE // Chaos and Correlation, January 3, 2014.

18.Delsarte J. Sur les ds2 d'Einstein a symetrie exidParis, 1934; Delsarte J. Sur les
ds2 binaires et le probleme d'Einstein, Journ Mathies Appl. 13, 19, 1934.

19.Godel K. An example of a new type of cosmologicdlison of Einstein’s field
equations of gravitation// Rev. Mod. Phys. 21,449.

20.P. Szekeres. A class of inhomogeneous cosmolagicdels/Comm. Math. Phys.
Volume 41, Number 1 (1975), 55-64.

21.Anthony Walters & Charles Hellaby. Constructing Ree Szekeres Models from
Initial and Final Data// arXiv:1211.2110v1 [gr-d&Nov 2012.

22.G. Scharf. Inhomogeneous cosmology in the cosmsicframe// arXiv:1312.2695v2
[astro-ph.CO] 13 Dec 2013.

23.Distances//arXiv: 1309.5382v1 [astro-ph.CO] 20 36p3.

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 25

24.Steven Weinberg. Gravitation and Cosmology. — Jolay & Sons, 1972.
25.A.Z. Petrov. New methods in general relativitiMescow: Nauka, 1966.

26.S.W. Hawking, G.F.R. Ellis. The large scale struetof space-time. — Cambridge
University Press, 1973.

27.Martin Rees, Remo Ruffini, John A Wheeler. Blackelso gravitational waves and
cosmology: an introduction to current researchwN®rk, Gordon and Breach,
Science Publishers, Inc. (Topics in Astrophysia$ Space Physics. Volume 10),
1974.182p

28.L.D. Landau, E.M. Lifshitz (1971). The Classicalebmy of Fields. Vol. 2 (3rd ed.).
Pergamon Press. ISBN 978-0-08-016019-1.

29.MM Smirnov Mixed-type equation. Moscow: Nauka, 1970

30.VD Zakharov. Gravitational waves and Einstein'©tlieof gravitation. - Moscow:
Nauka, 1972.

31.VA Fok. Theory of Space, Time and Gravitation (2ub). - M. GIFML, 1961.
32.de Donder T. La gravifique einsteinienne. Pari2119

33.Lanczos C. Ein vereinfachendes KoordinatensysterdiéuEinsteinschen
Gravitationsgleichungen//Phys. ZS. 23, 537, 1922.

34.K. Schwarzschild. On the Gravitational Field of asd Point according to Einstein’s
Theory//arXiv:physics/9905030v1 [physics.hist-pR]May 1999.

35.Brill D. R., Hartle J. B. Method of the Self-Congist Field in General Relativity and
its Application to the Gravitational Geon//Physi&aview,135 (1B): B271, 1964.

36.Sundance O. Bilson-Thompson, Fotini Markopoulowe Benolin. Quantum gravity
and the standard model//arXiv:hep-th/0603022, 24 2007.

37.Trunev AP General Relativity and galactic metri¢$Stientific Journal KubGAU,
2013. -Ne 10 (094). Pp. 360 - 384. - IDA [article ID]: 0941(27. - Mode of access:
http://ej.kubagro.ru/2013/10/pdf/27.pdf

38.L.N. Krivonosov, V.A. Luk’yanov. The Full Solutioof Yang-Mills Equations for the
Central-Symmetric Metrics, J. SibFU, Math. And BM(2011), no.3, 350-362 (in
Russian).

39.Trunev A.P. Hadrons metrics simulation on the Yfitis equations// Network
electronic scientific journal of the Kuban Stater&gan University (The Journal

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 26

KubGAU) [electronic resource], Krasnodar KubGAU(3412), no. 10, 874-887.
Mode of accessttp://ej.kubagro.ru/2012/10/pdf/68.pdf

40.A.P.Trunev, Dynamics of quarks in the hadrons roetith application to the baryon
structure// Network electronic scientific journdltbe Kuban State Agrarian
University (The Journal KubGAU) [electronic resaefidKrasnodar KubGAU,
85(2013), 525-542. Mode of accesgtp://ej.kubagro.ru/2013/01/pdf/42.pdf

41.Trunev A.P., Dynamics of quarks in the baryons roetnd structure of
nuclei//Network electronic scientific journal ofelKuban State Agrarian University
(The Journal KubGAU) [electronic resource], KrasaolubGAU, 85(2013), 623—
636. Mode of access: http://ej.kubagro.ru/2013/049.pdf (in Russian).

42.Trunev A.P. Quark dynamics in atomic nuclei andrigshells/Network electronic
scientific journal of the Kuban State Agrarian Usmsity (The Journal KubGAU)
[electronic resource], Krasnodar KubGAU, 86(20Myde of access:
http://ej.kubagro.ru/2013/02/pdf/59.pdf

43.Trunev A.P. Preon shells and atomic structure//Ndetvelectronic scientific journal
of the Kuban State Agrarian University (The JoulkabGAU) [electronic resource],
Krasnodar KubGAU, 87(2013), no. 03. Mode of access:
http://ej.kubagro.ru/2013/03/pdf/61.pdinRussian).

44.Leonid N. Krivonosov, Vyacheslav A. Luk’'yanov,Lubdv Voloskova. Extremal
Curves in the Conformal Space and in an Associatedlle//Journal of Siberian
Federal University. Mathematics & Physics 2014 ),768—78.

45.Vladimir Dzhunushaliev,V. Folomeev,Burkhard Kleilsadutta Kunz. Modified
gravity from the quantum part of the metric// ardi®12.0225v2 [gr-qc], 9 Jan 2014.

46.Stephen L. Adler. Where is quantum theory headeaXiv:1401.0896 [quant-ph], 5
Jan 2014;Incorporating gravity into trace dynamihs:induced gravitational
action//Class. Quantum Grav. 30, 2013.

References

1. Einstein A. Kosmologische Betrachtungen zureatiginen Relativitdtstheorie.
Sitzungsber. preuss. Akad. Wiss., 1917, 1, 142—A8Rert Jejnshtejn. Sobranie
nauchnyh trudov. T. 1. — M., Nauka, 1965, s. 601.

2. Einstein A. Prinzipielles zur allgemeinen Refatitstheorie. Ann. Phys., 1918,
55, 241—244; Al'bert Jejnshtejn. Sobranie nauchnytiov. T. 1. — M., Nauka, 1965, s.
613.

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 27

3. Einstein A. Zum kosmologischen Problem der allgmen Relativitatstheorie.
Sitzungsber. preuss. Akad. Wiss., phys.-math.1031, 235—237; Al'bert Jejnshtejn.
Sobranie nauchnyh trudov. T. 2. — M., Nauka, 196849.

4. Adam G. Riess et all. Observational Evidencenf@upernovae for an
Accelerating Universe and Cosmological ConstamKiva astro-ph/ 9805201, 15 May,
1998.

5. Einstein A., Infeld L., Hoffmann V. Gravitationgquations and Problems of
Motion // Ann. Math., 39,65-100, 1938.

6. Wheeler J. A. Geons// Physical Review 97 (25519

7. Wheeler J. A. On the Nature of Quantum Geomgtrachics// Annals of Physics
2, No, 6 (Dec 1957): 604 — 614.

8. John A Wheeler. Neutrinos, Gravitation, and Geyi In Rendiconti della
Scuola internazionale di fisica "Enrico Fermi." €oiXI, by L. A.Radicati. Bologna:
Zanichelli, 1960, 67 — 196.

9. Zeldovich, Y. B. The Cosmological Constant amel Theory of Elementary
Particles// Soviet Physics Uspekhi vol. 11, 381,39858.

10. Steven Weinberg. The Cosmological Constant|Bnudd/ arXiv:astro-
ph/0005265v1 12 May 2000.

11. F. J. Amaral Vieira. Conceptual Problems inf@olegy//arXiv:1110.5634v1
[physics.hist-ph] 25 Oct 2011

12. S.E. Rugh and H. Zinkernagel. The Quantum Varcand the Cosmological
Constant Problem//Studies in History and Philosophlylodern Physics, 33(4), 2002.

13. C.P. Burgess. The Cosmological Constant Prablény it's hard to get Dark
Energy from Micro-physics//arXiv:1309.4133v1 [hdg-16 Sep 2013

14. Trunev AP. Metric of virtual worlds / / Sciefiti Journal KubGAU, 2013. Ne 09
(093). S. 1569 - 1589. - IDA [article ID]: 09313@#L - Mode of access:
http://ej.kubagro.ru/2013/09/pdf/109.pdf

15.  Trunev AP. General relativity and the metri¢hed local Supercluster / / Scientific
Journal KubGAU, 2013.Ne 10 (094). Pp. 893 - 916. - IDA [article ID]: 0941()61. -
Mode of access: http://ej.kubagro.ru/2013/10/pdfiéi

16.  Alexander P. Trunev. General relativity andriegtric of the local group of
superclusters// Chaos and Correlation, Decembe2@173.

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 28
17. Alexander P. Trunev. COSMOLOGY OF INHOMOGENEORGTATING
UNIVERSE // Chaos and Correlation, January 3, 2014.

18. Delsarte J. Sur les ds2 d'Einstein a symetiaea - Paris, 1934; Delsarte J. Sur
les ds2 binaires et le probleme d'Einstein, JouathMPures Appl. 13, 19, 1934.

19. Godel K. An example of a new type of cosmolabsolution of Einstein’s field
equations of gravitation// Rev. Mod. Phys. 21,449.

20. P. Szekeres. A class of inhomogeneous cosntalagiodels//Comm. Math. Phys.
Volume 41, Number 1 (1975), 55-64.

21.  Anthony Walters & Charles Hellaby. ConstructiRegalistic Szekeres Models
from Initial and Final Data// arXiv:1211.2110v1 {gc] 9 Nov 2012.

22. G. Scharf. Inhomogeneous cosmology in the cosesit frame//
arXiv:1312.2695v2 [astro-ph.CO] 13 Dec 2013.

23. Distances//arXiv: 1309.5382v1 [astro-ph.COS&p 2013.
24. Steven Weinberg. Gravitation and CosmologyhnJViley & Sons, 1972.
25.  A.Z. Petrov. New methods in general relafivitMoscow: Nauka, 1966.

26. S.W. Hawking, G.F.R. Ellis. The large scaledture of space-time. — Cambridge
University Press, 1973.

27. Martin Rees, Remo Ruffini, John A Wheeler. Rlaoles, gravitational waves and
cosmology: an introduction to current researchwN®rk, Gordon and Breach, Science
Publishers, Inc. (Topics in Astrophysics and Sglegsics. Volume 10), 1974. 182 p

28. L.D. Landau, E.M. Lifshitz (1971). The Classitaeory of Fields. Vol. 2 (3rd
ed.). Pergamon Press. ISBN 978-0-08-016019-1.

29. MM Smirnov Mixed-type equation. Moscow: Nauk8y0.

30. VD Zakharov. Gravitational waves and Einstetinéory of gravitation. - Moscow:
Nauka, 1972.

31. VA Fok. Theory of Space, Time and Gravitatidnd ed.). - M. GIFML, 1961.
32. de Donder T. La gravifique einsteinienne. Ra%21.

33. Lanczos C. Ein vereinfachendes Koordinatensy$te die Einsteinschen
Gravitationsgleichungen//Phys. ZS. 23, 537, 1922.

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 29

34. K. Schwarzschild. On the Gravitational Fieldadlass Point according to
Einstein’s Theory//arXiv:physics/9905030v1 [physst-ph] 12 May 1999.

35. Brill D. R., Hartle J. B. Method of the Self-@dstent Field in General Relativity
and its Application to the Gravitational Geon//PlogtReview, 135 (1B): B271, 1964.

36. Sundance O. Bilson-Thompson, Fotini Markopoulae Smolin. Quantum
gravity and the standard model//arXiv:hep-th/06@3@L Apr 2007.

37.  Trunev AP General Relativity and galactic nostvi/ Scientific Journal KubGAU,
2013. -Ne 10 (094). Pp. 360 - 384. - IDA [article ID]: 0941(27. - Mode of access:
http://ej.kubagro.ru/2013/10/pdf/27.pdf

38. L.N. Krivonosov, V.A. Luk’yanov. The Full Solon of Yang-Mills Equations for
the Central-Symmetric Metrics, J. SibFU, Math. ARtdys, 4(2011), no.3, 350-362 (in
Russian).

39.  Trunev A.P. Hadrons metrics simulation on tlead-Mills equations// Network
electronic scientific journal of the Kuban Stater&gan University (The Journal
KubGAU) [electronic resource], Krasnodar KubGAU(3312), no. 10, 874-887. Mode
of access: http://ej.kubagro.ru/2012/10/pdf/68.pdf

40. A.P.Trunev, Dynamics of quarks in the hadroesrimwith application to the
baryon structure// Network electronic scientifiajoal of the Kuban State Agrarian
University (The Journal KubGAU) [electronic resoel;dKrasnodar KubGAU, 85(2013),
525-542. Mode of access: http://ej.kubagro.ru/20W/df/42.pdf

41.  Trunev A.P., Dynamics of quarks in the baryardric and structure of
nuclei//Network electronic scientific journal ofeliKuban State Agrarian University (The
Journal KubGAU) [electronic resource], KrasnodabGAU, 85(2013), 623-636. Mode
of access: http://ej.kubagro.ru/2013/01/pdf/49 (mRussian).

42.  Trunev A.P. Quark dynamics in atomic nuclei godrk shells//Network
electronic scientific journal of the Kuban Stater&gan University (The Journal
KubGAU) [electronic resource], Krasnodar KubGAU(3813), Mode of access:
http://ej.kubagro.ru/2013/02/pdf/59.pdf

43. Trunev A.P. Preon shells and atomic structNesivork electronic scientific
journal of the Kuban State Agrarian University (Tdwairnal KubGAU) [electronic
resource], Krasnodar KubGAU, 87(2013), no. 03. Moflaccess:
http://ej.kubagro.ru/2013/03/pdf/61.pdf (inRusgian

http://ej.kubagro.ru/2014/01/pdf/28.pdf



Hayunernii xypran Kyol'AY, Ne95(01), 20140x1a 3C

44. Leonid N. Krivonosov, Vyacheslav A. Luk’'yanoufov V. Voloskova. Extremal
Curves in the Conformal Space and in an Associatedlle//Journal of Siberian Federal
University. Mathematics & Physics 2014, 7(1), 68-78

45.  Vladimir Dzhunushaliev,V. Folomeev,Burkhard iKkeus, Jutta Kunz. Modified
gravity from the quantum part of the metric// ardi®12.0225v2 [gr-qc], 9 Jan 2014.

46. Stephen L. Adler. Where is quantum theory hé@dearXiv:1401.0896 [quant-
ph], 5 Jan 2014;Incorporating gravity into traceamwics: the induced gravitational
action//Class. Quantum Grav. 30, 2013.

http://ej.kubagro.ru/2014/01/pdf/28.pdf



