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Abstract

In this paper one investigates consequences of the four-component
vacuum medium model following from its application to description of
phenomena in cosmological scale. To this end the black hole state of the
four-component vacuum medium is defined and discussed. Definition of
this state is basing on description of interactions between electromag-
netic and gravitational fields, also expressed as properties of the vacuum
medium. All discussed particles are extended. Therefore gravitational
field can take finite values only. As a result we are able to discuss pro-
cesses which can happen on the inside of black holes. Concept of proton
disintegration considered in the framework of the four-component vac-
uum medium model admits annihilation of electron and proton under
large gravitational compression in core of the black hole. Such a process
is proposed to be a source of explosion of space in its center. This leads
to a concept of expanding and accelerating Universe on the inside of suf-
ficiently large black hole. Thereby this Bing Bang description is based
on annihilation processes and differs from considered hitherto and based
on creation of particle-antiparticle pairs processes. Gamma ray burst
are interpreted in such a case as effect of collisional processes of black
holes which could happen near to internal black hole wall. Assymetry
of matter and antimatter appears in natural way in such an Universe.

1 Introduction

Black holes represent extremal states of the vacuum medium which are charac-
terized by a system of particles generating sufficiently strong gravitational field
which does not allow to emit electromagnetic waves from this system. Deeper
understanding of black hole states seems to be posssible by development of
vacuum medium models.
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A four-component vacuum medium model has been introduced in the paper
[1]. Assumptions introduced there enable to discuss unification of all four
elementary particle interactions including gravitation. This in turn gives an
opportunity to discuss various aspects of the black hole states.

In this paper we define the black hole state by means of description of
electromagnetic and gravitational fields as well as interactions between them
basing on assumptions related to the four-component vacuum medium.

In the Section 2 we formulate main assumptions applied in description of
the medium. The Section 3 is devoted to modelling electromagnetic field. As
a result Maxwell equations [2] are derived as equations of the four-component
medium. They differ from classical equations by fact that charge is not in-
troduced here as elementary notion. Instead of this boundary conditions on
surface of charged particle are imposed.

In the Section 4 we discuss mechanisms of motion of charged particle in-
duced by gravitational field. This section provides also premisses for modelling
gravitational field within the medium which is discussed in Section 5.

The black hole state is defined in the Section 6 and in the Section 7 we
discuss a description of processes on the inside of the black hole. It is pro-
posed there a mechanism of Universe generation as an explosion of the four-
component medium creating space on the inside of the black hole.

In Section 8 we introduce a classification of processes on the inside of black
holes. The Section 9 is devoted to discussion of the Bing Bang description
based on annihilation processes. In Section 10 discussion of reasons why the
relativistic description is relinquished in modelling the vacuum medium is car-
ried out.

2 Assumptions related to the vacuum medium

structure

The vacuum medium is considered here as a mixture of four components [1]
creating three-dimensional space. Motivations for assuming four components
follows from observation that the Maxwell equations exhibit a symmetry with
respect to electric and magnetic field. This induces considering at least two
components. However, observed experimentally creation of electron-positron
pair indicates that a separation of components is associated with electric field
only. Therefore, two components are assigned to electric field. By analogy to
observed symmetry between electric and magnetic fields two other components
are also assigned to the magnetic field.

It is further assumed that these components constitute four-component
elementary units, represented by points of space, which create a stable medium
for low energy states. Thereby, we identify our medium with three-dimensional
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space E3, where we introduce a Cartesian coordinate system X = {Xi}, i =
1, 2, 3, X ∈ E3.

We introduce densities which represent an amount of component related
to a volume which can be discussed owing to the introduced coordinate sys-
tem. Thus, we assume that �v, �v̄, �w, �w̄ and � stand for densities of the
components and the density of the united media, respectively. We have then

�v + �v̄ + �w + �w̄ = � . (1)

Symbols of these densities will be applied also as names for corresponding to
them media.

State of each elementary unit is described by displacements or a kind of
polarization of discussed components within units. They are represented by
vectors v, v̄, w, w̄. We assume that two pairs of the components are dis-
criminated by special interactions. Components within each pair are able to
move with respect to each other. As a result, we can reduce in some cases the
number of variables by introducing the new ones: u = v − v̄ and q = w − w̄.
At this moment it is also assumed that v̄ = −v, w̄ = −w.

Considering state of the elementary unit we come to the natural question.
To what degree such a polarization has a geometrical representation associated
with classical displacements. This question is also associated with status of
classical geometry for such a small scale.

It seems reasonable that direction in space could be well defined within the
elementary unit. Indeed, our intuition related to geometrical interpretation of
space follows from straight propagation of light. In discussed model propa-
gation of light is connected with transfer of interactions between elementary
units. Therefore, it seems to be reasonable that such interactions determine
direction within the elementary unit.

Interpretation of polarization within the elementary units as displacements
is perhaps not entirely convenient. Length of vector representing polariza-
tion should be in accordance with a size of the elementary unit what imposes
constraints on degree of polarization. Therefore, we introduce a relation be-
tween degree of polarization and assigned to it displacements. We do this by
functions

vG = Gv(v) , v̄G = Gv̄(v̄) , (2)

and

wG = Gw(w) , w̄G = Gw̄(w̄) . (3)

The functions Gv, Gv̄, Gw, Gw̄ assign geometrical displacements to vectors de-
scribing state of the elementary unit as vectors having the same directions.
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Assignation of displacements to each kind of polarization allows one incor-
porating of results of classical continuum mechanics into our methods of mod-
elling. Consequently, we can introduce interpretation that each component
deforms separately during interactions with the remaining ones. We are able
to describe such a deformation by means of the deformation function which is
considered in continuum mechanics [3]. This is formally possible since we have
introduced the coordinate system.

Consequently, deformation of each component is described by deformation
functions xv = χv(X), xv̄ = χv̄(X), xw = χw(X), xw̄ = χw̄(X), where X are
points of a reference configuration. As a result we can consider displacements
given by (2) and (3) in connection with the deformation function by expressions

vG = xv − X, v̄G = xv̄ − X, wG = xw − X, w̄G = xw̄ − X . (4)

In the paper [1] we have assumed that the medium � can be decomposed
into the sum � = a + b for higher energy, where a = �v + 1

2
(�w + �w̄) and

b = �v̄ + 1
2
(�w + �w̄). This decomposition appears as a result of attaining

by u a critical value u∗ characteristic for the discussed medium. Rotating
components a and b create medium of electron and positron respectively.

The variables u and q are identified with the vector of the electric field
intensity E and the magnetic induction vector B, respectively.

We assume that each component �v, �v̄, �w, �w̄ considered separately
attracts its own elements. Components a and b have the same property. At-
traction between various kinds of components takes place for sufficiently small
energy what leads to formation of the elementary units. Components a and
b after separation also exhibit attraction which can lead, for some conditions,
to recovering of the elementary units and thereby the four-component vacuum
medium structure.

We admit furthermore an additional kind of deformation represented by the
displacement vector hG which is related to the whole medium. Then, the vector
hG represents geometrical displacement in the elementary unit containing all
four components which can be at this moment in polarized or relaxed state.
We introduce the deformation function

xh = hG + X (5)

and the function

hG = Gh(h) . (6)

Then, the function h represents a state of the medium which is not interpreted
as geometrical displacemnt and is designed to description of gravitational field.
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Let us note that the refeence configuration X is difficult to determination when
the whole medium deforms. This problem willl be discussed in the sequel.

We could distinguish several energetic levels in the medium which corre-
spond to various methods of description. The lowest energy is connected with
displacements u and q only. Higher energy levels are associated with ele-
mentary particles. Consequently, electron and positron are viewed as rotating
a and b-media separated from � by a discontinuity surface [1]. Interactions
between particles and electromagnetic field are determined with the help of
boundary conditions given on the discontinuity surface.

3 Description of the electromagnetic field

The electromagnetic field is considered for sufficiently low energy of the vac-
uum medium when no separation of components happens. We tends towards
equations which describe electromagnetic field and have interpretation within
the four-component medium.

We introduce the following notation: ϕi = εijk
∂uj

∂Xk
, ξi = εijk

∂qj

∂Xk
, eu =

ui,i, eq = qi,i. Thereby eu and ϕi represent deformation related to two com-
ponents �v, �v̄ and eq, ξi represent deformation related to pair of components
�w, �w̄.

We postulate the energy density function for the two components �v, �v̄

by

ψ =
1

2
Ce2u +D(

1

2
ϕiϕi −mqiϕi) +

1

2
kuiui, (7)

and the energy density function for the two next components �w, �w̄ by

ψ̃ =
1

2
C̃e2q + D̃(

1

2
ξiξi − nuiξi) +

1

2
kqiqi , (8)

where mqi and nui are constants for the moment. In this case no separation of
components is taken into account.

Then, total energy density is expressed by

E = Ψ + Ψ̃ = �ψ + �ψ̃, (9)

We assume that the whole space is not deformed during evolution of component
states. Consequently, we postulate the conservation of energy law by means
of the equation

d

dt

∫
V
EdV = 0 (10)

which is satisfied for each subset V of the whole space. Time t is introduced
here formally as an additional variable in classical sense.
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The balance equation (10) can be rewritten directly into the form

∫
V

∂

∂t
(Ψ + Ψ̃)dV =

∫
V
�{Ceuėu +D(ϕiϕ̇i −mqiϕ̇i) + kuiu̇i+

+C̃eqėq + D̃(ξiξ̇i − nuiξ̇i) + kqiq̇i}dV = 0 . (11)

Let us notice that such a form of balance of energy equation should lead to
second order equations describing electromagnetic field whereas the Maxwell
equations are differential equations of first order. Description having second
order equations is discussed in [4]. Then, important role is assigned to the func-
tion Gv. In considered here case we would like to discuss the simplest possible
description since this paper is devoted mainly to black hole state interpre-
tation. Therefore we introduce the way of derivation of equations discussed
below.

Let us divide both sides of the equation (11) by C. Assuming that k
C

�
min(1, D

C
, C̃

C
, D̃

C
) the equation (11) can be approximated by

∫
V
�{euėu +

D

C
(ϕi −mqi)ϕ̇i +

C̃

C
eqėq +

D̃

C
(ξi − nui)ξ̇i}dV ≈ 0 . (12)

The assumption k
C
� 1 means that the attractive interactions between compo-

nents �v, �v̄, described by the term 1
2
kuiui, and similarly between components

�w, �w̄, are relatively soft in comparison with interactions within separate com-
ponents represented by gradients of u and q.

Processes ėu, ϕ̇i, ėq, ξ̇i are regarded to be independent. Then, from the
equation (12) one obtains

eu = 0 , (13)

ϕi −mqi = 0 , (14)

eq = 0 , (15)

ξi − nui = 0 . (16)

Derived above equations are considered together with boundary conditions
imposed on surfaces of particles. We have u = u∗, where u∗ is maximal
intensity of electric field which is admissible in the vacuum medium. The field
q is determined on the boundary surface of particle by its internal dynamics
[1].
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The fields mq = {mqi} and nu = {nui} represent interactions between two
selected groups of components. We assume that these interactions depend on
time and are introduced by the following expressions

mqi = A
∂qi
∂t

, (17)

nui = B
∂ui

∂t
, (18)

where A and B are constants. If we assume that A = −1
c

and B = 1
c
, where

c is the speed of light. Then we obtain by means of (13)-(16) and (17), (18),
the Maxwell equations which are referred to the discussed medium.

We can also interpret A and B by means of Puq =
√
εoμo. Then, A =

−Puq and B = Puq. Introduced notation accentuates that A and B represent
interactions between two groups of components.

Formulas (17), (18) consider time in relation to processes in the smallest
scale discussed within this method of modelling. They describe processes be-
tween elementary units which are considerably smaller than extended particles
discussed here. Thereby we obtain by postulates (17), (18) an interpretation
of time within this model which is related to the smallest scale.

The energy density Ψs related to the static case is obtained from (7)-(9)
and (11)-(16) by putting there mq = 0 and nu = 0. Then we have

Ψs = �(ψ + ψ̃) ≈ 1

2
�k(uiui + qiqi) . (19)

This expression agrees with the formula well known from classical electrody-
namics given for instance by Jackson [2], if we put here 1

2
�k = 1

8π
.

Let us note that electromagnetic waves derived from (13)-(18) in the well
known way are described by equations

∂2ui

∂X2
1

+
∂2ui

∂X2
2

+
∂2ui

∂X2
3

− P 2
uqüi = 0 (20)

∂2qi
∂X2

1

+
∂2qi
∂X2

2

+
∂2qi
∂X2

3

− P 2
uq q̈i = 0 , (21)

where P 2
uq = 1

c2
. Introduced notation accentuates that propagation of electro-

magnetic field is associated with interactions between groups of components
�v, �v̄ and �w, �w̄. On the other hand static electric field is predominatly
associated with attraction within one kind of component and is described by
equation (13).
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4 Motion of charged particle in gravitational

field

We discuss first some general aspects of modelling motion of charged particle
within discussed here four-component vacuum medium.

Electron or positron appear as a result of separation of components a and
b from �. Electron is characterized by rotation of single component a which is
separated by a surface Sa from remaining part of the medium which does not
rotate. Then, positron is represented by rotating component b separated by
corresponding surface Sb. Consequently, motion of electron is associated with
motion of the separation surface Sa.

The surface Sa is considered as a discontinuity surface for various fields
describing state of the medium. In particular densities of components are
changing on Sa in a discontinuous way.

Velocity of the surface Sa can be analyzed by means of balance of energy
or balance of amount of components equations which take into account the
discontinuity surface [14].

We discuss here equation of balance of amount of the component � with dis-
continuity surface for derivation of conditions which determine velocity of Sa.
We admit here the deformation in the medium � which is described by means
of the deformation function xh. Then, the corresponding balance equation is
postulated in the form

∫
xh(U)

∂�

∂t
dV +

∫
∂xh(U)

�ẋimid(∂V ) +
∫
S
[[�]]Vinida+

+
∫

∂xh(U)
W �

i mid(∂V ) −
∫
S
rSda = 0 (22)

and is valid for each subset xh(U) of E3.
We have introduced in (22) the following notations: m = {mi} stands for

unit and normal vector to ∂xh(U), n = {ni} is such a vector related to S, S
is a discontinuity surface, W �

i are components of efflux of balanced quantity
through ∂xh(U), rS is surface source of �, [[�]] = �−− �+, where �+ is value of
� on +-side of S determined by positive sense of the vector n and �− is value
of � on negative side of S.

We assume here that [[�ẋi]]mi = 0 and W �
i = 0 on the boundary of xh(U),

because the medium is stable and the surface ∂xh(U) deforms together with
the medium. Furthermore, in the case S = Sa we have �− = 0, �+ = � and,
finally, [[�]] = −�.

The equation (22) is valid for all xh(U). Thus let us consider a family of
sets {Pk} with property Pk+1 ⊂ Pk, S ⊂ Pk for each k ∈ N and

⋂
k Pk = S.

When we apply this sequence of sets with condition xh(U) = Pk then all terms
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of (22) having xh(U) tend to zero when k → ∞. Finally we obtain local form
of balance of amount of component � on the surface S = Sa as follows

Un = −rS

�
, (23)

where Un = Vini.
The equation (23) shows that the surface moves in positive sense of vector

n when rS is negative. It means also that such a motion is associated with
decomposition of �.

Two particles attract each other by gravitational forces which they gen-
erate. Thereby, their motion is realized in direction of weaker gravitational
field considered on surfaces of these particles. Indeed, the gravitational field
considered on the surface has two components. The first component represents
constant on the surface field generated by the particle and the second term
represents external field generated by the second particle and considered on
the surface of the first one. Such fields have opposite signs on this part of the
surface which is closer to the second particle and the same sign on the part
which is further from the external particle. Thus attraction of particles means
just motion towards weaker field considered on the surface of particle.

Let us note that we have assumed that the gravitational filed on the surface
of the particle is finite due to its finite size.

Let us postulate the property rS = rS( ∂ui

∂xj
) < 0. Then,

Un = −1

�
rS(

∂ui

∂xj
) . (24)

Let us note that u has direction towards particle due to attraction within
component constituting electron. We assume that the form of rS is such that
when the absolute value of gradient of |u| increases, the absolute value of rS

decreases. Consequently, larger absolute value of gradient of |u| makes more
difficult separation of components from � into a and b.

On the other hand we also assume that stronger gravitational field h in-
duces stronger decreasing of absolute value of electric field |u| near the particle.
Thus, weaker gravitational field induces lower value of gradient of |u| and in-
creasing of absolute value of rS. As a result, the velocity of the surface Sa

increases in the direction of a weaker gravitational field. Then, we obtain a
noncentrosymmetric expansion of the particle, because it is surrounded by the
gravitational field generated in part by an external point source. However,
particle has its own integrity determined by internal dynamics of the com-
ponent a and its interaction with environment through the surface Sa. Such
mechanisms also influence motion of Sa and are responsible for averaged mo-
tion of the whole surface considered on boundary of particle towards the lowest
gravitational field [1].
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We have discussed, by the relation (24), motion of the surface Sa for a
given its point. When we differentiate the equation (24) with respect to time
we obtain acceleration of the surface in this point.

Motion of the whole particle is represented by averaged motion of the whole
Sa. Let Φh be a functional dependent on electric, magnetic, gravitational fields
and velocity field va representing here internal dynamics of the particle. Then,
evolution of velocity UP of the particle could be expressed by the equation

U̇P = Φh({u(X), q(X), va(X)} : h(X), X ∈ U(Sa)) . (25)

where U(Sa) is a neighbourhood of the surface Sa. The gravitational field h is
distinguished here in order to accentuate it as a source of motion.

We could discuss similar functionals in relation to other external sources
of motion. Let us consider

U̇P = Φu({u(X), q(X), va(X)} : u(X), X ∈ U(Sa)) , (26)

U̇P = Φq({u(X), q(X), va(X)} : q(X), X ∈ U(Sa)) (27)

as equations which describe motion induced by external electric field and ex-
ternal magnetic field correspondingly. Then, functionals Φh, Φu, Φq represent
averaged effects which in classical description are expressed by averaged force
and mass.

Consequently, mass is viewed as resistance against change of velocity of
particle when an external force acts. In natural way we could distinguish
mh, mu, mq as various types of mass corresponding to functionals Φh, Φu,
Φq. Let us note that we can also distinguish gravitational mass Mh as source
of gravitational field provided by a given particle which is not considered as
resistance against acceleration.

Within this context the functional Φh can be approximated by the expres-
sion

Φh ≈ G
M

(2)
h

r2
= γ , (28)

where M
(2)
h stand for gravitational mass of extrnal particle.

The formulas (28) and (25) express the Newton law interpreted within
four-component vacuum medium model by means of the functional Φh.

Let us note that gamma should also take into account gravitational mass
M

(1)
h . Indeed, total field h discussed on the surface of the particle has two

components generated by both particles considered. Consequently, we should
have

γ = γ(M
(2)
h , M

(1)
h , r) . (29)
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Above discussion provides a framework for modelling gravitational field
within the four-component vacuum medium approach.

5 Description of gravitational field

Gravitational field is responsible for motion of particles in accordance with
Newton law. Such a field is represented within the four-component vacuum
medium model, by field of vectors h(X).

Let us note that we have considerable freedom in modelling gravitational
field interpreted within the four-component vacuum medium description since
the only law which is well experimantally confirmed is the Newton law. Thereby,
premisses for modelling corresponding state of the vacuum medium are not too
reach.

We can consider an equivalence class MGR of models which is defined
by conditions (25), (28). In other words MGR contains such descriptions of
gravitational field which satisfy (25), (28). Thus they could differ considerably,
if they satisfy the Newton law only, in the context of dynamical properties of
the four-component vacuum medium expressed by (25).

Such a discussion suggest necessity of looking for additional assumptions
which we could introduce. We have discussed mechanisms of attration between
particles based on properties of gravitational field on the surface of particle.
Consequently, motion of particle towards weaker gravitational field on its sur-
face suggest that on this surface the vector h has the same length and has
opposite sense on both sides of particle. Only then external field differentiate
h in way expected for generation of motion basing on mechanism considered
previously.

Discussed property is in fact a premisse for modelling. Assumed distribu-
tion of h on the surface suggest a description which consider a deformation of
the medium towards the particle.

Then, the next question is related to character of deformation. We have
expressed this by introduction of two fields h(X) and hG(X) in the Section
2. Then, the field hG is interpreted as real deformation interpreted within
geometry and is viewed as assumption that such a change is associated with
gravitational field. However we should decide whether the deformation is asso-
ciated with a change of state within the elementary unit or total displacement
of the elementary unit. The first case describe changes of state of the ele-
mentary unit and the space remains flat. We call then that xG describes an
internal deformation. In the secondd case whole space could be deformed.

Summarizing, the field h(X) is designed to describe the Newton law and
by the field hG(X) and especially by the function Gh we introduce a freedom
for speculations in modelling of possible change of geometry.
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Another question which we should discuss is what the gravitational field
on the surface of particle is dependent on. In case of electric field we postulate
that maximal value of it given by u = u∗ is constant with respect to length of
this vector, which is property of the vacuum medium. Such an assumption is
justified since the medium � can be separated into a and b. Then, u∗ reflects
strength of the medium against separation of components.

In case of gravitation we do not discuss any corresponding separation of
components. Thus values of length of h constant by assumption on the whole
separation surface, could be various for different kinds of particles. Thereby,
gravitational mass Mh would characterize h just on boundary of the particle.

We can introduce a model of gravitational field in a possible simlple way
by postulating

Γ =
1

2
Ghe

2
h , (30)

where eh = hi,i, and total energy in the form

Eh =
∫

xh(V )

1

2
Ghe

2
hdv . (31)

Then, the balance of energy in this case is expressed by equation

d

dt

∫
xh(V )

Γdv = 0 . (32)

We introduce simplification which states that h = hG. Neglecting geometrical
interpretation in treating (32) we approximate this equation by

∫
xh(V )

Ghehėhdv = 0 (33)

valid for each time process ėh which leads to

eh = 0 , h(X) = C , X ∈ Sp , (34)

where Sp is considered as boundary of the particle. Then, we have to do
with classical version of gravitational field where h is interpreted as vactor of
intensity of gravitational field [5].

Introduced above model satisfy the assumption on constant value of length
of the vector h on the surface Sp and on direction of this vector parallel to
radius of the particle. Then, external gravitational field can induce motion of
particle in accordance with mechanisms discussed previously.

In introduced model we have no gravitational mass introduced directly.
Such a mass is considered intermediately by means of the condition h(X) =
C , X ∈ Sp.
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We can start postulating of the balance of energy equation for description
of gravitational field from geometrical interpretation. To this end we introduce
such an equation in the form

d

dt

∫
xh(U)

EhdVx + Wh = 0 , (35)

where Eh = Ωh(xhi,M )+Kh(ẋhi) and Wh represents an efflux of energy through
the boundary of considered region of space xh(U). Thus, the term Ωh is
responsible for elastic type of deformation and Kh is responsible for dynamical
effects. The term Kh is considered formally since we do not have any premisses
for discussion of dynamics of such a field. We transform (35) into the equation

∫
xh(U)

∂

∂t
EhdVη +

∫
∂xh(U)

Ehẋhimida+
∫

∂xh(U)
Whimida = 0 . (36)

Assuming that the equation (36) is valid for arbitrary subset xh(U) of E3 we
obtain from (36) local form of balance of energy equation

−(�
∂Ωh

∂xhi,M

),M + �
∂2Kh

∂ẋhj∂ẋhi

(0)ẍj = 0 . (37)

The equation (37) describes evolution of hG. By means of postulated func-
tion Gh we can also express the field h(X). Within this approach we can also
satisfy the property of parallel gravitational field of free particle to radii of this
particle which is responsible for description of character of particle motion.

Summarizing, we have proposed two kinds of description of gravitational
field belonging to MGR. The last statement means that for each model we
have to adjust form of the functional Φh in order to obtain finally the Newton
law of motion. Consequently, modelling of internal dynamics of particle as
well as electric and magnetic fields near the particle which determine mass of
the particle, conditions also modelling of the gravitational field.

We can also admit modifications of Newtonian law of motion. In particular
we do not know if the gravitational field has the same form near the particle
and on larger distances. In our description properties of gravitational field
derectly near the particle are dominant in determination of its law of motion.

In literature the MOND theory which admit nonlinear dependence between
acceleration and force is discussed [6]. In accordance with MOND acceleration
of particle increases more quickly for weaker external gravitational field than
for more stronger one. It imposes condition on the functional Φh. In such a
case weaker difference of fields h considered on both sides of particle on its
surface changes UP more quickly then the larger difference appearing with
increasing of the external field. In other words, it would be easier to destroy
uniform motion of particle by low external gravitational field.
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6 Definition of the black hole state

Black hole state of the vacuum medium is characterized by a set of elementary
particles which generate sufficiently strong gravitational field which is an ob-
stacle for emission of radiation from this system of particles. Thereby, in order
to define more precisely such a state we should describe interactions of gravita-
tional field with electromagnetic field, especially in the context of propagation
of electromagnetic waves.

Another property of the black hole state is connected with its motion. We
should decide whether the black hole can move or not. If we accept point of
view that black holes are frequently present in center of galaxies, then they
have to move together with galaxies. Thus, we assume here that the black hole
state is also characterized by possibility of motion of the black hole.

We have introduced in the Section 2 description of electromagnetic field.
Several types of interactions between components is responsible for evolution
of such a field. In particular we distinguish atraction between elements of the
same components. This interaction, viewed as relatively strong, is responsible
for propagation of static electric field of charged particle and also for dynamics
of separation of components a and b from �. Thereby, attraction between
elements of the same component is responsible for motion of charged particle.

On the other hand we have described interactions between two groups of
components �v, �v̄ and �w, �w̄ which are characterized by time dependent con-
stitutive equations (17) and (18). In particular the constant Puq characterizes
intensity of such interactions.

We see that motion of charged particle has qualitatively different mecha-
nism than propagation of electromagnetic wave.

In order to modell stopping of electromagnetic wave emission, we postulate
dependence of Puq on h. We assume namely that Puq = Puq(h) is positive and
increasing function of length |h| of vector h for |h| ∈ [0, hc], hc > 0, and
Puq(h) → ∞ for |h| → hc, Puq(h) = ∞ for |h| > hc.

When |h| > hc we assume that Puq(h) = ∞. Placement of Puq in equations
(20), (21) means that c(h) = 1

Puq
as well as Puq(0) = 1

c
. Thus, we have that

c(h) = 0 for |h| ≥ hc, c(0) = c.

We also have interpretation that Puq = εoμo, where εo and μo are electric
and magnetic permeability of free space. We give up this interpretation. Then,
Puq has an independent status and εo and μo are referred now to attraction
within pure, single components only.

We expect that εo undergoes a change in presence of gravitational field
having interpretation connected with motion of particle. It means that εo(h)
can also be interpreted as responsible for distribution of electric field around
the particle. By this εo(h) influences conditions for separation of components
and motion of particle. However, method of description of static electric field



Processes related to black hole state 49

is not exactly given by the equation (13) as in classical electrodynamics. In
the paper [4] such a field is more complex and is not considered as a Coulomb
field directly near the particle.

In order to avoid too complicated discussion at this moment we assume only
that dependence of u on gravitational field consists in increasing of absolute
value of gradient of |u|, with increasing of |h| in direct neighbourhood of
particle. We also assume that |grad|u||S < ∞ for |h| < huc. In other words
attraction within component �v is not blocked by gravitational field weaker
than the assumed value huc.

Let us consider a system of particles BH = {Pi} represented by a subset of
space E3. We can consider such a subset since particles have defined regions
which they occupy by means of corresponding separation surfaces. Let SPi

be
surface which determine boundary of the particle Pi. Let BH ⊂ UBH , where
UBH is bounded subset of E3 and SBH be boundary of UBH .

Definition We say that the system of particles is in the black hole state when
|h|(X) > hc for all points X ∈ SBH . Furthermore, |h|(X) < huc for all points
X ∈ SPi

.

The first condition esures stopping of emision of light from the system of
particles BH on the outside of the region UBH . The second condition ensures
possibility of motion of discussed system of particles.

Let us consider a region UHZ of space placed between SBH and the surface
SHZ . SHZ is placed on the outside of SBH . If |h|(X) = hc for X ∈ SHZ

then SHZ can be interpreted as the horizon of events and the set UBH ∪ UHZ

represents region of the black hole on the inside of horizon of events.
We assume that |h|(X) < hc for X ∈ S, where S is boundary of a single

elementary particle. In other words no single elementary particle in absence
of external gravitational field is in the black hole state.

Let us notice that possibility of motion of the black hole means also that
a single particle which belong to it can leave the black hole. This can happen
when the particle obtain sufficiently large energy.

7 A description of processes on the inside of

the black hole

Having definition of the black hole state of particles we can discuss proceesses
which could happen on the inside of the black hole. Discussed system of
particles can undergo gradual gravitational compression overcoming various
types of interparticle barriers.

In particular we can imagine the case when gravity is sufficiently strong
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in order to force electrons into protons. Interpretation of such a situation is
connected with interpretation of proton structure within the four-component
vacuum medium model.

In the paper [1] we have discussed proton as composed of three positrons.
Positrons are then sufficiently close. As a result of this we consider one sepa-
ration surface Spr for components b and � for the whole proton instead of three
separate surfaces corresponding to three positrons. The surface is interpreted
as boundary of the particle. Then, we have by assumption constant value of
electric field u = u∗ on Spr. However, size of Spr and separation surface Sa

for electron should be different which makes difficult to maintain the same
absolute value of charge for both particles.

Description of electric field near the charged particles has been discussed
in [4]. In this paper equations describing electric field as non-Coulomb field
directly near the particle and as Coulomb field at larger distances are intro-
duced. Discussed description is based just on properties of the four-component
vacuum medium. As a result it is shown there that the same charge can be
maintained for electron and three-positron proton. By this step a framework
for description of breaking of charge conservation law during disintegration of
proton is introduced.

If positrons are very close then they undergo strong electrostatic repulsion.
In order to accept three-positron proton we have to discuss a confinement hy-
pothesis. In the paper [7] we discuss such a hypothesis basing on vacuum
medium states responsible for generation of the wave function of charged par-
ticles. Thus, three positrons in proton are in the chain state of three particles
with the same charge. The chain state bonds the three positrons in proton
despite of electrostatic repulsion. It is shown in [7] that three positron state
can be stable and four positron state should be unstable.

Summarizing, we assume here that the proton consists of three positrons
in a dynamical state. Thereby, if electron is forced into proton it destroyes its
structure and can annihilate with one positron. The remaining two positrons
become free.

Final conclusion leads to acceptation of point of view that sufficienly high
compression induced by gravitation creates conditions for annihilation pro-
cesses basing on interaction of electron and proton. Consequently, we can
imagine that on the inside of sufficiently big black hole we have to do just with
such annihilation processes.

We assume also that single particle composed of a component has consider-
ably smaller volume than corresponding � having the same amount of a. Then,
annihilation process which consists in joining particle with component a and
antiparticle with component b leads to increasing volume of space represented
by �.

For justification of above assumption we carry out the following considera-
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tions. Length of electromagnetic wave creating electron-positron pair is about
10−13m. Obtained electron has size below 10−20m. It is not evident which part
of length of the electromagnetic wave takes part in the creation process by at-
taining the criterion u = u∗ and subtraction of the a-medium from �-medium,
until to stage of stationarization of electron. Nevertheless it seems that in
above situation shrinking of volume of the medium during creation process is
very probable.

We come to the conclusion that we admitt fluctuation of space structure on
the inside of the black hole induced by annihilation processes. More interesting
question is if is it possible to happen annihilation of larger number of particles
in short time. Then, we could have to do with an explosion of space on the
inside of the black hole. Then the next question is how big such explosion could
be. In case when such an explosion can be big we consider two situations when
the black hole can be destroyed or not.

Let us carry out a qualitative description of discussed above situation. Let
us consider first gravitational compression of the black hole. We assume that
particles of the black hole are modelled by means of an elastic massive fluid
which in equilibrium is described by the equation

−σij,i = fj(h) , (38)

where σij = pδij and fj are components of resulting gravitational force and p =
p(d), where d is mass density. We assume also that the field d(X) is associated
with the deformation function xd(X, t) applied for continuum description of
mass distribution.

We postulate a critical stress pc which leads to gravitational compression
sufficient for starting annihilation processes on the inside of the black hole.
However, it seems that in order to provoke larger explosion we should admitt
also a kind of nonlocal criterion leading to annihilation in larger region of core
of the black hole.

Let us assume that coditions for annihilation are satisfied and an explosion
of space happens. Then, in the next stage we should describe evolution of
space structure.

We have discussed descriptions of gravitational field in Section 5. We in-
troduce here a version of the above description. We consider very averaged
description since the geometrical scale is big in comparison with size of single
particle. Therefore, we consider the mass density d representing density of
particles. Thus, components a and b representing charged particles are not
represented directly. Their presence is accentuated just by the field d(X).

At this moment we have to do with the field d(X) which coexists with
the field �(X) representing the four-component vacuum medium. We assume
furthermore that the medium �(X) can be deformed. This happens when
annihilation process transforms d(X) into �(X).
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It is assumed that volume of relaxed � medium which is created from a
and b during annihilation is larger then volumes of particles corresponding to
a and b. Therefore annihilation process reduces d(X) and produces �(X) in a
compressed form which has to relax in the next stage in order to increase its
volume.

Consequently we have to introduce the deformation function x�(X, t) in or-
der to describe deformation of the �medium. It is an open question whether x�

is related to gravitation described by xh. At this stage of considerations there
is too small number of premisses so that to treat both deformation functions in
the same way. We can expect for instance that gravitation is connected with
change of internal structure of the elementaru unit of � and interpretation by
xh appears owing to the function Gh from the relation (6) which transforms the
internal state into the deformation function. Thus xh is interpreted as internal
deformation in the sense discussed previously. Above discussion justifies the
fact that we will consider x� and xh separately in modelling.

We admit deformation of the �-medium related to x� by change of volume
only. We define � as ratio of an amount of component and corresponding
representative volume. We assume that the deformation of the medium is
connected with change of the representative volume with constant amount of
component within it. Then, determinant J� of the deformation function x�(X)
can be considered as measure of deformation. We have that J�� = Jo�o, where
�o is a reference density of the medium which corresponds with Jo. We express
energy density of the medium by

Ω� = C�(J�(X) − Jo(d(X)))2 , (39)

where C� is a constant. We consider description of evolution of x� by analogy
to (37) where we introduce also K�. At this moment we have neglected part
of energy K� associated with dynamics.

Determinant of the deformation function related to an equilibrium config-
uration Jo depends on d(X) in (39). Such a configuration represents geometry
of the �-medium in equilibrium, in presence of the density distribution d(X).

Formula (39) and (37) lead to the equation

ẋ�i = −(�
∂Ω�

∂J�

∂J�

∂x�i,M
),M + fd�i , (40)

where we have assumed that the force following from structure of the expres-
sion Ω� determines velocity of evolution of the medium. This is the simplest
assumption considered temporarily since we have not sufficient premisses for
determining K�.

In the equation (40) we have introduced force fd� which describe interaction
of the density field d(X) and the deformed � medium.
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The force fd� can be characterized by considerations at smaller scale where
the particle composed for instance from a is an extended object with and has
boundary represented by separation surface Sa. Then appearing of � medium
in a compressed state near the particle try to translate the particle. On the
other hand the particle has its own inertia and can move through the � medium
against this translation. We have no evidence how the particle moves in com-
pressed � medium. However we can expect that the force acting on the particle
will depend on difference of degree of compression of the mediou on both sides
of the particle. Then, in particular relaxed � medium would generate force
fd� = 0.

Summarizing it is suggested that

fd� = fd�(d(X),
∂J�

∂X
, fdA) , (41)

where ∂J�

∂X
represents change of compression of the � medium in region of d(X)

and the force fdA represents inertia properties for corresponding d(X).
Gravitational field evolves in accordance with change of xh which is in-

troduced by means of (39) and (37). We obtain neglecting also form of Kh

that

ẋhj = −(�
∂Ωh

∂Jh

∂Jh

∂xhj,N
),N . (42)

In order to solve the equation (40) we have to know equation which gov-
erns evolution of d(X). Such an equation is partially introduced by (38) for
describing gravitational compression. Consequently we can introduce general-
ized equation (38) in the form

−σij,i + dẍdj = fGj + fFj + fEj (43)

and

∂d

∂t
+ Jdi,i = cd , (44)

Jd = vd , v = ẋd − ẋ� , (45)

cd = cd(Φσ(σij)) , (46)

where cd is production of mass density due to annihilation process and pos-
sible creation of particles. The annihilation is dominant in this description
by assumption and is dependent on compressible stress which is expressed by
means of a functional Φσ.
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We distinguish now three kinds of forces acting on d. The first one, fGj

is gravitational force following from density distribution d(X), the second one
fFj represents interactions between photons generated during the annihilation
process and particles which are still present after the explosion of space, and
fEj represents an additional external force.

Particular forms of constitutive equatuations for forces discussed and quan-
tities Jd, Kh, cd are viewed at this stage of description as an open problem.

Summarizing, the gravitational compression of particles on the inside of
black hole is described by the equation (43) and evolution of d(X) is given
by (44). On the other hand evolution of d(X) needs in (45) description of
x� determined by (40). Furthermore, evolution of gravitational force depends
on solution of the equation (42) where Ωh depends on d(X) and its evolution
which in turn is connected with relation for cd given by (46).

Several questions appears especially connected with modelling gravitation.
Let us note that within description of four-component vacuum medium, neu-
trino is rotating part of the � medium. Thus, we can expect that such particles
can weaken gravitational field in dense medium. This is a factor which compli-
cates determination of critical conditions for starting the annihilation processes
on the inside of black hole.

Introduced equations are aimed at description of an explosion of space
in the core of the black hole due to high compression, sufficient for forcing
electrons into protons. We can consider various kinds of such a process. First
scenario is connected with relatively small number of not too big explosions.
Then, locally empty space would be quickly filled by external particles present
on the inside of the black hole.

The second scenario admits possibility of large explosion of space associated
with very large number of particles. Then, a big area of space would be
generated on the inside of the black hole. An open question is whether such
an explosion can destroy the black hole.

We discuss here the more interesting case when the black hole is not de-
stroyed. Since the explosion is big, time necesary for filling again the whole
generated space by dense structure of particles is sufficiently large. Then, we
can consider a comparison with the Bing Bang theory.

8 A classification of processes on the inside of

the black hole

Taking into account above discussion on processes which can happen on the
inside of black holes we can introduce a classification of them in relation to
some observed phenomena. We have shown that particles can leave the black
hole when they obtain sufficently large energy. On the other hand we ob-
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serve relativistic jets associated with microquasars or clouds of positrons near
supermassive black hole in center of our galaxy.

We assume that energy can be provided into particles of the black hole by
means of accretion disk of matter. The black hole is rather a dense hard fluid
or even superfluid. Then, energy provided into region of equator of the black
hole by hitting matter of accretion disc, can be transferred into its center. Next
it can be directed towards axis perpendicular to the plane of the accretion disc.
We can expect that such a process generates relativistic jets.

Consequently the first kind of processes rests on transfering of energy
through medium of the black hole and generation of relativistic jets induced
by elastic wave. An example of such a process is connected with microquasars.
Such objects are able to produce relativistic jets of particles which are observed
by means of X-ray induced by the relativistic jets.

We can imagine the situation when the black hole is big sufficiently and
gravitational compression is so strong that annihlation processes are close to
initiation. Then, the elstic wave induced by hiting matter of accretion disc
could initiate them. Thus, the second kind of processes wolud be considered
in case when process of induction of jets by elastic wave would be supported by
energy of annihilation processes. However, then the gravitational compression
would be too small in order to maintain annihilation when energy supply from
accretion disc would be stopped.

In case of processes of second kind we have to do with production of an
excess of positrons during the annihilation of protons and electrons. Then, we
could expect presence of consideranle number of positrons in relativistic jets.
This is the case in regions close to supermassive black hole in center of our
galaxy where clouds of positrons are observed [18], [19].

The third kind of processes is associated with a very giant black hole and
corresponds to the case when gravitational compression is so big that initiation
of annihilation can be maintained during longer time which is associated with
generation of large area of space within the black hole. Then the explosion of
space can be interpreted as a kind of Bing Bang based on annihilation of very
dense matter.

Furthermore, we can consider additionally collision of black holes. Then
we have to do with providing of energy to particles of both colliding black
holes. We can expect that then gamma ray burst could be produced owing to
ejection of large number of energetic particles.
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9 Big Bang description based on annihilation

processes

Within discussed above scenario an initial state for creation of the Universe
is dense state of barions and electrons as well as neutrinos. Explosion asso-
ciated with forcing numerous electrons into protons leads to destruction of
the dense mass. It is expected that pressure during such an explosion would
be rather nonuniform which follows that part of particles sholuld not be de-
stroyed. Thus, generated space could have a distributed mass not associated
with any creation of particle-antiparticle pairs. In particular we can admit in
discussed case, presence of smaller black holes at initial state of such an Uni-
verse directly after the space explosion. It is also admissible that supermassive
black holes are present at larger distances from the center of explossion in such
a young Universe. Let us note that existence of black holes in young Universe
is expected by astronomers [12].

Propagation of space within the black hole weaken the gravitational com-
pression. Thus, explosion of space should finally fade. This in turn follows the
fact that generated space is bounded by internal black hole wall.

Discussed above concept of Universe is consistent with many experimental
facts of contemporary astrophysics. Indeed within discussed above scenario,
on the outside of the Universe generated we have black hole environment or
an internal black hole wall. On the other hand the most energetic objects
of Universe observed such as quasars are placed at large distances. Then,
energetic character of such objects could be explained by interactions with
black hole wall environment or with larger number of separate black holes
which should happen with increasing distance form center of explosion.

The second aspect of experimental confirmation is connected with expand-
ing Universe. Experimental facts suggest that Universe expansion accelerates
[8], [9]. Let us consider the external black hole wall which surrounds our Uni-
verse as a sphere with distributed mass. Then, intensity of the gravitational
field increases uniformly from center of sphere with increasing radius and next
gradually increases from linear way.

It means that after the creation of space by the explosion, the remaining
in this space mass undergoes acceleration induced by external gravitational
forces associated with masses distributed in environmental black hole or on
internal black hole wall.

We have assumed that space generation described by equation (40) is much
more quick than possible velocity of paricles and perhaps velocity of light.
Thus, generation of space is immediate in comparison with age of Universe.
In such a case the medium � is in a stationary state and we have to do with
flat space of the Universe. Consequently, fact that space after explosion is
considered to be flat is in accordance with corresponding observations [10],
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[11].

Role of photons generated during annihilation processes seems to consist
in endowing the remaining particles rather with a constant velocity.

Let us note that within discussed here interpretation, expansion of Universe
is related to density field d(X) since we observe it as galaxies and other cosmic
objects. Thus, our expanding Universe can simultaneously diminish its size
due to filling the generated space by the black hole wall matter which is not
observed by experiments. This point of view seems to be supported by gamma
ray bursts [13] which have stochastic distribution on observed sphere. They
are also difficult to classification. Then they can be interpreted as collisional
processes between moving black hole wall and existing there other black holes.

Let us mention that discussed here model of accelerating Universe needs
perhaps reinterpretation of the red shift of moving galaxies. Within above
concept a part of the red shift can be caused by external gravitational field
generated by masses associated with the internal black hole wall. This in turn
can affect estimations of age of Universe and Hubble constant.

An interesting explanation of results obtained in [15] is possible within
above scenario of the Bing Bang. Large explosion of space could be rather
unstable. It means that when propagation of space encouner an obstacle then
the generation of space behind the obstacle is weaker. An obstacle can be pro-
duced for instance by local unsatisfying the critical condition for annihilation
process induced by expected large dynamics of such a process. Thus, we can
expect that on some directions of the Universe observed mass appears in larger
amount than in other directions.

The question is which directions should be distinguished for larger mass
amount. When we accept point of view that gamma ray bursts are induced
by collisions of black holes, as it was discussed above, then in these directions
we can expect larger amount of mass. In the paper [15] it is shown just that
in directions of gamma ray burst we observe four time larger amount of mass
then in quasar directions. Quasars which are visible, are much more light in
comparison with collided perheps very heavy black holes and thereby represent
directions with smaller amount of matter.

We are not forced now to assume that at the initial moment the Universe
was very small. The explosion of space could be initiated at a small region of
the black hole and next could be maintained by an energy front of annihilating
particles. It is also possible to admit that explosion could happen almost
simultaneously in large region of core of the black hole. This is possible when
compression force induced by gravitation would be almost flat at the center
of the black hole. Let us note that dense matter make difficult propagation
of gravitational field. Furthermore presence of neutrina in neighbourhood of
charged particles within the dense matter, which are described within the four-
component vacuum medium model [20], also make more difficult propagation of
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gravitational field. Above facts support the point of view that the gravitational
field could be almost flat in central region of the black hole.

In the last case we could have violation of critical condition for annihilation
in very large area of the black hole. Such a situation favours point of view
related to quick propagation of space during the explosion.

Introduced model proposes a solution of the problem of cosmic assymetry
between matter and antimatter. Laws of creation of particle-antiparticle pair
are assumed to be symmetric. However, creation of proton is also possible by
its synthesis under high pressure from three positrons. Then, conditions for
such a synthesis are rather stochastic and as a result are not symmetric for
proton and antiproton.

Furthermore, initial stage before explosion of space is already assumed to
be assymetric with respect to content of matter and antimatter. Annihila-
tion of electron with proton under high pressure produces excessive positrons.
Then, large explosion generates considerable assymetry of charge. In this case
electrostatic repulsion could transfer excessive particles into external part of
space near to the internal black hole wall.

Let us note that considerable amount of positrons is observed in center of
our galaxy near the supermasive black hole [18], [19]. They appear in rather
nonstationary way. Their presence could be explained just by processes of
gravitational annihilation of electrons and protons which considerably support
above concept of the above Big Bang theory. Presence of positrons near the
black hole can also be deemed as an intermediate proof for three-positron
structure of proton and disintegration of it with breaking of charge conservation
law.

10 Justification why this description is not rel-

ativistic

The most widespread mathematical models applied to cosmology and also to
description of elementary particle processes are relativistic. Therefore it is
natural to discuss the question why such an approach is not maintained in this
paper.

We can introduce the term ”status of assumption” as important in estima-
tion of status of applied theory for description of a physical reality. Conse-
quently in order to discuss whether relativistic approach should be considered
here we should discuss status of assumptions of the relativity theory.

Time is the most important notion in such a theory. Let us notice that time
is well defined classically in macroscopic world by comparison of processes.
If the reference process is stable then we have at our disposal possibility of
precise measurement of time. However the problem appears when we try to
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consider processes at very small scales when we are not sure whether we have so
convenient possibility of comparison of processes as this is done in macroscopic
world.

We can expect that a strange relation associated with time could appear
in modelling at so small scale as this one applied in this paper. Indeed scale
of averaging is less than size of particles since the particles are extended and
have boundary as a discontinuity surface. In particular this strange relation
could be the same as those ones obtained in special relativity theory following
from invariance of space-time interval.

If we accept relations from relativity theory then we have to discuss status
of the space-time interval invariance assumption. Invariance of space-time
interval follows from invariance of the Mxwell equations with respect to Lorentz
group and application of results of the Michelson-Morley experiment. Let
us notice that this assumption is extended from electromagnetic waves into
particles.

Treatment of particles in the relativity theory is classical in the sense that
they are point particles. It means that the model applied there is related to
considerably larger scale than that one applied in this paper. Indeed model
of point particles averages properties of particles through the whole particle.
Therefore scale of averaging exceeds in this case size of particle. On the other
hand we have similar treatment of electromagnetic waves in relativistic model
and in that one in this paper since decreasing of scale does not influence con-
siderably on form of equations in case of linear equations.

The conclusion is the following: particles and electromagnetic waves are
phenomena with different quality. Particles are modelled in relativistic theory
in simplified way. Thereby, we need more serious justification for extention of
invariance properties from electromagnetic waves into particles. Summarizing,
status of the space-time interval invariance assumption is rather low in case of
particles.

Let us note that invariance of the Maxwell equations with respect to Lorentz
group is related to linear equations. The question is whether equations describ-
ing electromagnetic field are linear in general. In papers [4], [16], [17] nonlinear
equations describing electromagnetic fields are discussed.

Let us notice that there is a general and fundamental premise for consider-
ing nonlinearity in electromagnetic waves in classical description. Very strong
electromagnetic waves can create particles. This is undoubtedly associated
with separation of components within the vacuum medium. Consequently, it
is natural to suppose that when waves are strong sufficiently, still before of cre-
ation process, some effects of separation of components should be manifested
within waves. It suggest that equations describing electromagnetic waves are
nonlinear but are efficiently approximated by linear equation for lower energies.
Such nonlinear equations would not be invariant with respect to Lorentz group
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in general. If so than status of the space-time interval invariance assumption
is also low in case of electromagnetic waves.

The conclusion is that explanation of the Michelson-Morley experiment by
Einstain is too simple and needs deeper considerations taking into account
all circumstances of such an experiment. In particular it seems that process
of reflection of electromagnetic waves on matter should be first modelled and
it should be determined precisely what interferes exactly. Let us note that
within the model proposed in this paper we can introduce an explanation of
the Michelson-Morley experiment results.

Electromagnetic waves propagate within four-component vacuum medium
and are independent on moving particle. Indeed, particle moves in the mdium
by motion of penetrative boundary and the medium is resting around the
particle. Let us imagine that source of light in Michelson-Morley experiment
has a width. Then, the first ray of light is going towards a mirror placed on
direction of velocity of the system of mirrors. The second one goes in direction
perpendicular to the first one. However, the first one interferes with part of the
second one which is emitted from region of the source which ensure reflection
towards place of interference. However, then the way of the second ray is the
same as the first one. Therefore no interference striation should appear since
rays from various regions of source of light interfere in this case.

Above explanation of results of the Michelson-Morley experiment perhaps
should be more carefull and not all conditions of this experiment are pre-
cisely determined, however above considerations suggest that by introduction
of more complex models we can also obtain new possibilities in explanation of
experimental results.

Let us note that another, widely obseved relativistic effects can be described
within the four-component vacuum medium model. Increasing of mass with
velocity of particle is associated with kind of assumptions which we can made
on the vacuum medium level. Life time of particles can also be explained as
depending on velocity of particles.

Heavy leptons and mesons are considered as unstable bounded states of
electron or positron and neutrinos within the four-component vacuum medium
model [17]. Then, dynamics of such bounded states can depend on velocity
of particles and by this the velocity affects also the life time. Interaction of
gravitation field and electromagnetic waves can also be modelled.

Let us also note that description of neutrino within the Standard Model
by relativistic wave equations has also not too high status. There is no experi-
ment which would give evidence that neutrino has the wave function as this is
done for charged particles. Within the four-component vacuum medium model
neutrino has not the wave function which appears on natural way without any
extra assumptions. Status of modelling the neutrino is important in case when
we explain life time of unstable particles.
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Summarizing, I have decided to relinquish relativistic description since in
my opinion status of assumptions of relativistic theories is low. Instead of this
it would be better to construct theories with smaller scales of averaging which
would be able to describe all relativistic effects which are observed as well as
describe conditions for corresponding experiments in more precise way.

11 Final remarks

The aim of this paper is to investigate consequences of the four-component
vacuum medium model when it is applied to description of processes in cos-
mological scale. This is done especially in order to decide whether such a
formulation is not in contradiction with experimental facts related to cosmol-
ogy.

Above discussion shows that we obtain qualitatively new phenomena in the
framework of the model, which are in accordance with astrophysical observa-
tions.

We have introduced equations which are designed to description of explo-
sion of space within core of the black hole. The density field applied there
can be viewed as relatively homogeneous before the explosion. The equations
describe, in very averaged way, the mass distribution in generated space after
the explosion. Thus, such a distribution can be considered as initial conditions
for formation of various cosmic structures.

An interesting question, important for discussed here theoretical approach,
is connected with gravitational mass of proton and electron. Hitherto such
masses are identified with masses which in this paper are associated with re-
sistance against change of velocity.

Summarizig, qualitative accordance of consequences obtained from model
of four-component vacuum medium with astrophysical observations makes in-
creasing of confidence in introduced methods of description of the vacuum
medium.
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