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The review of the theory of electromagnetic field together
with the special and general theories of relativity has been
made. The similar theory of gravitation has been presented
which has the property of Lorentz-invariancy in its own
representation in which the information is transferred at the
speed of propagation of a gravitational field. Generalization of
the specified gravitation theory on noninertial reference
systems has been made with the help of the mathematical
apparatus of the general relativity. It allows to avoid some
drawbacks of the standard general relativity theory and to
expand its applicability. The possibility of complementary
descriptions of the physical phenomena with the help of
simultaneous use of theories of gravitational and
electromagnetic fields has been shown.
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1. Introduction

The essential feature of the relativity theory is that the results of
physical measurements depend on the technique used and the
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procedure of measurements. For example, in [1] the difference in
results obtained is shown, which arises as the consequence of various
wave representations used. Here it means, that as the carrier of the
information in terms of time and distances measurements not only
electromagnetic wave but other waves can be used as well. It results
in the change of the relativity theory, though most formulas remain
the same.

Therefore in the beginning we shall describe the formalism used in
the classical theory of the electromagnetic field and in the relativity
theory. Then we shall thoroughly consider the Lorentz-invariant
theory of gravitation. Its form in inertial and noninertial reference
systems depends on the wave representation used in which the basic
role is played by gravitational waves. In conclusion the comparison of
the standard general relativity theory and the Lorentz-invariant theory
of gravitation in noninertial reference systems will be made. One of
conclusions is that the energy-momentum tensor of gravitational field
should be present as one of the sources for definition of the metrics.
Another conclusion concerns the essence of the general relativity
theory as such. In the classical approach it is represented as the theory
of gravitation. Whereas in the new approach the general relativity is
intended for the description of the phenomena for the conditions
when the extending waves carrying the information on geometry of
space-time, are exposed to a certain deforming effect of the existing
fields.

2. Relativity and electromagnetism

The theory of electromagnetic field is rightfully considered to be one
of the most fruitful physical theories today. The Special Relativity
theory (STR) has appeared as the consequence of the fact that the
equations of movement and interaction of bodies should correspond
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to transformations of electromagnetic forces in different reference
systems. For nonmagnetic substance in the absence of electric
polarization the differential equations of Maxwell for intensities of
electromagnetic field have the following standard form:

v.e=f,  v.B=o0, (1)
80
vxE=-B  wyxg-J.,%E
ot g ot

where E — the vector of intensity of electric field,
B — the vector of magnetic induction,
&, — the electric constant,

P, — the density of charges of the element of substance,

C — the speed of propagation of electromagnetic field (speed of
light),
j = p,V, — the vector of density of the current of the charges,

dependent on the speed V,, of movement of the element of

substances.
The expression for the electromagnetic force acting on the point

charge q: F,=qE +q[V,x B]. For density of the force acting on
the element of substance, the force has the form:
f,=p, E+[]xB].

Through E and B, the density of energy, the density of the stream
of energy (as the vector of Poynting), and also the density of the
momentum of electromagnetic field are determined:

w:g—zo(E2 +¢’BY), S,=5C[ExB], K,=—2. (2

p CZ
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For the case of rectilinear distribution of radiation in vacuum for
intensities of the field in a flat electromagnetic wave the relation

E . . . .. .

B = — is carried out, and intensities of the field are perpendicular to
Cc

each other and to the direction of distribution of the wave. Then from

(2) it follows, that K :ﬂ. If the similar flat wave falls on the
Cc

surface of a body it will cause the pressure p upon the surface:
p= W(l + a), where o — the factor of reflection.

From (1) it follows, that the intensities of field can be expressed
through the scalar ¢ and the vector A potentials of electromagnetic
field:

E=-V _G_A, B=VxA. 3)
ot

If we connect with one another the potentials of field using the
1 op

gauge condition V - A+_ZE =0, then substituting (3) in (1) we
C

will obtain the well known wave equations for potentials:

109 P 1 0°A j
Vip-——=-9_ vA- = : 4
¢ it ot? & i ot goﬁz @

According to (4) the electromagnetic waves as fluctuations of
potentials in space-time are possible even in the absence of charges
and currents (free waves). The presence of nonzero potentials in the
wave means, that in the wave there are periodic fluctuations of
intensities of the field (it follows from (3)), so the waves transfer
energy and momentum according to (2). However, the wave
equations for of the intensity of field vectors can be obtained directly
from (1):
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vg_ LOE 0°E _v(qu 1 9j

i ot? g ) & ot
10°B  Vxj
2
VB-G—5=——3
n° ot &N

The solution to the equations of the Maxwell (1) is reduced to the
solution to the equations (4), then with the known potentials the
intensities of the field from (3) are found. The common solution for
potentials in (4) has integral form'

/0 - 12/C)
p(,t)= q— av,,
j dre,r, 2
Al t) = jj—lz/c) dv,,
dre,Cr,

the potentials at an any point 1 at the moment of time t are determined
by integration of contributions from the elements of volumes dV, . In
the elements of volume it is necessary to take the density of charge
and currents at an earlier moment of time equal t —r,, /c, where r,, —
the distance between the element of volume and point 1 at the early
moment of time. Thus it is taken into account that electromagnetic
influence has the limited speed of the distribution C.

If there is a small charged moving body with the charge q for
potentials, the Liénard-Wiechert solution is:

_ q
P = 47[6‘0[I’0 -V, I’O/C)] ’
AL ) = Vo

4re,C* r,— (v, -1,/0)]
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and the distance r, between the charge and point 1 and the speed V,

of movement of the charge should be substituted at the early moment
of time t,. Assuming that the charge goes only forward with constant

speed V  along the axisX, t,=t-r,/c, and also

r, = \/(X—Vto)z +y + 7, expressing I, and t, through X, vy, z,t,
then for the potentials it is possible to find:

o(X, Y,z t)= d yas , &)
4reg1-V?/C \/(X_ zt)z +y +7
1-V3/c
A:Vf), and also: BZVXZE.
C C

In own reference system K' in which the charge is at rest, the
speed V =0, and from (3) and (5) we obtain the Coulomb law:

q __ 9

o(X,y,Z)= = _. A=0, (6)
Ame X+ Y222 4meT
E=—T B=0.
drre,r

Comparison of (5) and (6) shows, how the coordinates should be
transformed between the reference system K' (moving together with
a charge) and the motionless reference system K so that the record of
expression for the potential remains unchanged:

, X -Vt ,
X

Zm, y=y, 7=z (7)

© 2007 C. Roy Keys Inc. — http://redshift.vif.com



Apeiron, Vol. 14, No. 4, October 2007 391

Relations (7) are specific Lorentz transformations of the STR for
spatial coordinates. The characteristic feature of the STR is that
measurements of coordinates and time in it are made with the help of
invariant — the speed of light, identical in all inertial reference
systems. In addition to (7) it is necessary to add transformation of
time:

po t=we ®)
J1-Vv?/c?

Expression (8) can be obtained, for example, from (7), after
application of the principle of relativity. If K’ moves against K along
the axis X then on the contrary, K moves against K', but with the
speed V against the axis X . Then it should be in the following way:

X +Wt'
X=—rerooeoo— ., y=Yy, 2z2=27. 9
J1-Vv?/¢? )

Combining (7) and (9), we come to (8). Transformations of
coordinates and time have forms (7) and (8) owing to the limited
speed of light. It results in different course of time and difference in
the sizes, which are observed in moving bodies at different speeds.

It appears, that the equations of electromagnetism will not change
its form if during transition from one inertial reference system into
another the transformations of Lorentz of the type (7) and (8) for all
physical functions are used, and not only for coordinates and time.
According to this we can say, that electrodynamics is invariant
regarding Lorentz transformations.
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3. Electrodynamics in the four-dimensional
world of Minkowski

From (7) and (8) it is evident, that coordinates and time will be
transformed simultaneously. In STR corresponding time and spatial
functions taken as some scalars and common 3-vectors, make
together a 4-vector or are part of 4-tensors. For any four-dimensional
vectors and tensors the uniform law of transformation from one
inertial reference system in another is introduced. In particular, if the
event is described by 4-vector of position of a point in 4-space of
Minkowski X' = (Ct, XY, Z) = (Ct, r), then Lorentz transformation (7)

and (8) can be written down in the following way:

XIk:Lki Xi,
1 -V
0 0

\/I—VZ/CZ ch—vz/c2

~V

where LY = ! 0 0]

ch—vz/c2 \/I—VZ/CZ

0 0 1 0

0 0 0 1

The tensorial value LY allows making transformations of 4-

vectors. For transformation of the component of the tensor of the
second rank M™ | L should be used twice, that gives the formula

of the following kind: M'™ = L™ L", M™ . Generally it is necessary

to use L as many times, as many non-repeating indexes the

transformed tensor has.
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Consider the most common 4-variables in electrodynamics. The 4-
vector of density of the current is determined as the product of the

density of the charge p,, taken in system at rest, for 4-speed:
CPo, V p i
i = poul —{ = = }—(Cpq, i) o)

J1-Vv3/et1-v?/e?

The 4-vector of potential connects scalar and vector potentials:
A = [Q, Aj . (11)
Cc

The four-dimensional operator of the gradient is determined as a
covariant vector:

grad —a = ai = i’i’i’i = i’v .
0X cot ox 0y o0z cot
In STR transition from contravariant to covariant vector and vice
versa is carried out by simple change of the sign for spatial

coordinates, for example A = [%, - Aj. 4-divergence of the vector

is determined as scalar product of the gradient’s operator and the 4-
vector. In particular we have:

.0 :
aij':%+v-j:0, oA=L vy Az,

' ¢’ ot
that corresponds to the law of preservation of the electric charge and
the gauge condition for potentials of the field accordingly.
The scalar 4-operator d'Alembertian is obtained as scalar product
of operators of the 4-gradient:
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2
0°=0,8' Lo v

c? ot?

It is easy to check, that the following equation is equivalent to the
wave equations (4) for potentials:

H
D2 A\I = J—z '
&,C
It is possible to

construct
electromagnetic  field

an antisymmetric tensor of
of 4-potential by the formula:
F. =0, A —0,A. With the help of (3) we find for non-magnetic
substance in absence of electric polarization:

E E

0 . S E
c c c
By -B, B,
E = Cc
) 5 B 0 B
C 4 X
E -B, B, 0
c

The tensor F, is expressed through the coordinates of the vector
of electric field E and the vector of magnetic induction B. Therefore

the equations of field (1) can be expressed through F, in the
following way:

0.F +0,F, +0.F, =0, o, Fk=—1

£,C"
As E and B are components of the tensor F, their Lorentz's
transformations are carried out not according to vector, but to
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tensorial law. On the basis of the tensor F, it is possible to construct
the energy-momentum tensor of electromagnetic field:

Wikzczgo[gim FmrFrk_%gikFrmFmrj’ (12)

where g™ — the metric tensor. It is possible to expand the tensor

ik
W™ to components:
w pr i SDZ
Cc Cc Cc

o w-g(Ef+C’BY)  —¢,(E.E,+C’BB,) —¢,(EE,+c’B,B,)

wn

Wik —

UmO

Y g (EE,+C°B,B,) W-5,(E2+C°B2) &, (E,E, +C*B,B,)

mo‘

o

© & (E,E,+C’B,B,) —&,(EE,+CBB,) W-g (E2+C’B?)
Cc

It is evident, that the structure of the tensor includes the
components of intensities of fields, and also the density of energy w

and the components of the vector of the stream of energy S,

according to (2).

Connection between the substance and the field is that forces act
on the substance in the field and in the substance stress and pressure
appear. We shall take the energy-momentum tensor of the substance

t* for compressed liquid or continuously distributed substance
without taking into account the shift viscosity:

tk :[p0+%jui u“+(L-P)g"*, (13)

where P, and p, —the pressure and the density of substance at rest,

u' — 4-speed of the elements of volume,
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L= '[ % dp, — the function determined in [2], so VL = &V Lo s
0

0

and also %:&8/00 )
py Ot

Assuming that if in some area of space there is substance,
electromagnetic field, as well as some additional forces contributing

to the pressure P, in the tensor t*, then 4-divergence of the sum of

the energy-momentum tensors of substance and the field should equal
zero for each element of volume:

8, (t +W™*)=0. (14)

Equality (14) is equivalent to the fact that the total balance of
inflow and outflow of energy and momentum between the substance,
the field and extraneous forces is always carried out. We shall transfer

O W™ in (14) to the right part of the equality, that gives:
0, " =—0,W™ . 1t is easy to check, that 8,t™ here is the speed of
change of 4-momentum of the substance and extraneous forces, and
0,t° is proportional to the speed of change of their energy in a unit
of volume. At the same time the vector f'=-8, W™ is the vector of
density of 4-force acting from the electromagnetic field. The
components of f' are the following:

fl = [i, qj , f'= £ is proportional to the capacities of
C C

the field’s work in a unit of volume, and f, = p, E + [] X B].

Thus, (14) — are equations of movement of the substance and the
electromagnetic field with presence of the additional forces creating
pressure.
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Remember that according to STR any physical results depend
considerably on the procedure of space-time measurements. The
interval AS between two events is understood as the module of

difference of two 4-vectors marking these two events:
AS = Xlz - X1I = (Ctza %5 Y25 Zz)_ (Ctl’ X5 Yo Zl): (CAt,AI’),

2
AS’ = A§AS =C’At’ —Ar* =c’At? 1—% : (15)

C" At
Suppose events 1 and 2 are the presence of some body at close to
each other points 1 and 2 at the moments t, and t,, and the body goes

between points 1 and 2 at average speed V . Then in (15) it is possible

to assume, that V :%, ds=cdt/1 —VZ/C2 . In STR the module of

4-vector and the speed of light do not depend on the choice of

reference system, from this the invariants for inertial systems are both

the interval ds, and the proper time of the moving body

dt, _ds_ dt\/1-V?/c* . In other words, in different reference
Cc

systems the speeds of the body V and the recorded time dt
corresponding to dt,, will be different, but the calculated value dt,

remains the same.

In space-time measurements with the help of light of the interval
between any measuring points always equals zero. Light (and any
particles moving with speed of light) in STR are universal carriers of
the information about measured subjects. Any physical values are or
can be functions of coordinates in space-time. Therefore the whole
physics becomes depending on procedure of measurements of
coordinates and time. In available means of measurements (from a
human eye and to lasers and atomic clock) the electromagnetic
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phenomena are used or calibration is done on the basis of
electromagnetic waves. It is accepted, that any correct physical theory
must be compatible with principles of STR, first of all with the
relativity principle and with measurability of the phenomena with the
help of light. Thus it is possible to state, that now the paradigm of
physics and scientific outlook are based entirely on the
electromagnetic picture of the world.

4. General relativity

In the General Theory of the Relativity (GTR) the basic equations are
the equations of Hilbert-Einstein for finding the components of the

metric tensor g, . The given tensor is used to describe the phenomena

in space-time distorted under action of energy-momentum of
substance and fields. In the left part of the equations for the metrics
there are geometrical tensorial values connected to the tensor g, and

its derivatives of the first and second order by coordinates of space-
time. In the right part of the equations there are tensors of density of
the energy-momentum of substance and the field, that are physical
tensorial values. From the equality of the left and the right parts of the
equations, with a certain multiplier of proportionality, it follows, that
a curvature of space-time in direct proportion to energy-momentum
tensors in this space-time.

Historically it has developed so, that the equations of Hilbert-
Einstein have always been solved only for tensors of substance and
electromagnetic field. The found components of the metrics actually
have been viewed as potentials of the gravitational field having a
tensorial form. This resulted from the fact that features of
gravitational field have been treated in terms of geometry as a space-
time curvature.

The equations for the metrics in the simple case are the following:
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8ry

Rik_%gik R— = (tik +Wik)’ (16)

where R* — Ricci tensor,
R= R, 9"~ scalar curvature.

The covariant derivative from the left part (16) is equal to zero
owing to symmetry to the tensor g, . The zero value of the covariant

derivative from the right part (16) is due to the properties of energy-
momentum tensors and follows from (14). The speed of light in the
multiplier of proportionality in (16) corresponds to the fact, that at

tensors t" and also W™ there is speed of light. Thus in case of the
weak field the equations (16) turn into the wave equations for those
amendments to the metrics which distinguish the metrics of the
curved space-time from the flat space-time of Minkowski. From here
we can conclude, that fluctuations of the metrics as the equivalent to
fluctuations of gravitation, propagate also with speed of light.

It is obvious, that equality of speed of propagation of gravitation
and speed of light in GTR is not the property of gravitation itself, but
the consequence of construction of the theoretical apparatus of GTR
on the basis of the electromagnetic paradigm.

5. The Lorentz-invariant theory of gravitation

Unusualness of reduction of physical gravitational force to the
properties of space-time, following from GTR impossibility to present
gravitational energy as covariant tensor, difficulty in attempts of
quantization of gravitational field within the framework of GTR
caused numerous attempts of developing theories of gravitation
different from GTR. We shall describe here one of the new
approaches, the Lorentz-invariant Theory of Gravitation (LITG)
according to [2]. The essence of LITG is that the force of gravitation
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is considered the real physical force. Thus the speed of propagation of
gravitational influence ¢, is not necessarily equal to the speed of light

C.
The equations of gravitational field in LITG are the following:

V.-G=-4zyp, V-Q=0, (17)

VxG=—-——=, 02V><.Q=—47r7/J+@,
ot ’ ot

where G — the vector of intensity of gravitational field or

gravitational acceleration,

€2 — the vector of intensity of torsion of gravitational field or
simply torsion,

y —the gravitational constant,

o —the density of the mass of substance,

J =pV — the vector of density of the current of the mass,
dependent on the speed of movement V of the element of
mass.

Gravitational force depends on the intensities of field and on the

mass M of the particle on which the force acts: F = mG + m[V x 2].

Accordingly, for the density of force we have: f = pG + [J X .(2].

The density of energy, the vectors of density of the stream of
energy and the density of the momentum of gravitational field are
equal to:

CZ
u=-1 @+ @), s,=——2 [6Gx0a], K, = . ()
8ry 4y C,
o . G u
For a flat gravitational wave in vacuum Q=— Sy =C,4U, Kg =—.
C C
9 9
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The intensities of gravitational field are expressed through scalar
w and vector D potentials:
D
ot
From (19) and (17) the wave equations for potentials of gravitational
field follow:

G=-Vy - Q=VxD. (19)

1 0%y 1 8°D 4rny
Vig —— =4rzyp, VD-——0>=-""-7J, (20
v c, ot e c, ot ¢, @0)
. 10
under gauge condition V-D+———=0.

c, ot

The equations (20) predict freely propagating gravitational waves,
which can have vector character and dipole origin. As opposed to it in
GTR the gravitational field is considered tensorial, being derived in
the simplest case in a quadripole way. We compare the given
situation to the situation in electrodynamics. Radiation of the system
of charges is usually calculated as the sum of dipole electric, dipole
magnetic, quadripole electric and the subsequent multipole radiations.
In a closed neutral system consisting of particles with the identical
relation of the charge to the mass, dipole and magnetic radiations
disappear, so that only the quadripole member and the next multipoles
remain. We shall take now a closed gravitationally connected system,
like two neutron stars, moving one near the other. For them the total
dipole radiation also tends to zero, however quadripole radiation is
not equal to zero. In the given particular case the results of LITG and
GTR coincide.

The solution Liénard-Wiechert of the equations (20) for potentials
of a moving point particle with mass mis the following:
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ym ymv,
w(Lt)=- . D(b=- :
I’O—(\/O-I’O/Cg)] ng; [I’O—(\/O-I'O/Cg)]
the potentials at any point 1 at the moment of time t depend on the
distance r, between the particle and point 1, and on the speed V, of

movement of the particle. And it is necessary to calculate r, and V,
at an earlier moment of time t, =t—r,/ C, - Expressing all physical

values at the early moment of time through the values at the present
time t, similarly to (5) for uniform movement with the speed V we
obtain the following formula:

W(Xa Y, Z, t):_ (7th)2 ’ (21)
X_
J1-vi/e \/1—\/2’/c§+ y' +7
D=V;//, and also: .Q—VXG
G Cg

Now own reference system K’ connected with the particle should
be introduced. In K’ the speed V =0, and from (21) and (19) we
come to the law of Newton:

, , ym ym
W(X,y’,Z)Z— =T DZO) (22)
\/X12+y12+212 r
c=-/m" 0-0.

rl3

Outside a rotating sphere, torsion can be expressed through the
moment of momentum | ofthe sphere by means of dipolar formula:
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o7 [I__3(I-r)-rj
2¢c; \r? re '

Owing to this 2 the rotating sphere in addition to Newtonian
force influences bodies if they have any speed concerning the center
of sphere.

From (21) and (22) it is evident, that for Lorentz-invariancy of the
potential in reference systems K’ and K it is necessary, that the
coordinates and the time should be transformed as follows:

x=— XV yly z-a (23)
J1-v’/c
t —\V/X/c?
L (24)

J1-vie

Equations (23), (24) are specific Lorentz transformations for the
case when the information about lengths and time in different inertial
systems is determined with the help of measurements of events by the
time of arrival of gravitational waves. We shall assume, that we have
learned to detect gravitational waves, to create receivers and
transmitters of gravitational signals, and also measuring devices on

their basis. Then provided that c, =const in inertial reference

systems, we come to the special relativity theory within the
framework of LITG. The difference of gravitational STR from
electromagnetic STR then consists in substitution of the speed of light
by the speed C,, but the basic formulas of STR remain the same.

Logical consideration of the gravitational STR leads to the formula
for the energy of motionless bodies as: U, = mcé. Meanwhile in

usual STR the rest energy of a body is calculated so: U = mc’.
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Which formula from these two is true? Most likely, both formulas are

true, but each one is true only within the framework of gravitational
or electromagnetic representation. For the proof of validity of the
expression U, = mcé it is possible to consider conditional
disintegration of a gravitationally bound body of the mass m under
influence of two counter directed gravitational-wave energy quanta.
For the rest body the total energy of quanta falling on the body is
equal to U . If the same body goes with the constant speed V' along
the line of distribution of quanta, the total energy of quanta from the
point of view of the reference system of the body will change due to
the Doppler effect. As the speed of quanta equals cy, it will be

present in the formula for the shift of wave frequency of these quanta.
g

J1-vie

Equating the difference of energies of quanta to the kinetic energy of
2

From here the energy of quanta will be equal to

u
the body: ——2— ~U_ =
O vie

the energy of the motionless body: U, = mc; .

, we will come to the formula for

Upon formation of a single gravitationally bound body from a set
of particles, it generates energy equal by the module to the energy of
connection of these particles among themselves. If we proceed from
the theorem of virial, half of the gravitational energy of the body is
spent for heating the particles making up the body, and the other half
of energy is carried away from the body by gravitational radiation. In
its turn, the heated body radiates actively electromagnetic waves and
then cools down. Thus, the energy of gravitation performing the work
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of aggregation of substance is partially transformed into
electromagnetic form of energy.

6. LITG in the four-dimensional world of
MinkowsKki

Lorentz-invariancy of LITG is achieved, if all physical values are
presented in an invariant form regarding gravitational STR and in all
formulas the speed of propagation of gravitation ¢, will be used. In
particular, the 4-vector of position has this form:
X = (Cgt, X, Y, Z): (Cgt,r). For transformation of 4-vectors and
tensors from one inertial reference system into another during the
movement of reference systems along the axis X it is possible to
introduce the tensorial value of the type N :

1 -V
0
J1-V2/cl ¢ 1-Vv?/c]
Nki_ _Vz 2 12 2 00 >
Coyl-Virel  |1-Vi/c
0 0 10
0 0 0

so, for example, X' = N¥ x'.

The 4-vector of the density of the mass current and 4-vector of the
potential are included into the equations of gravitational field:

Cy Lo Vo,

v v
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where p, —the density of mass in system of rest,
D' {K, Dj. (26)
C

The equations of field (20) for potentials get the following form:
4yl

-
Cq

Iszi - _

The tensor of gravitational field can be found by the formula:
@, =0,D,—-0,D,. It is expressed through the components of the

vector of gravitational acceleration G and the vector of torsion 2 :

0 Gx i Gz
Cg Cg Cg
20 -0 Q
o =| =
1S g 0 g
Cg
& o 0 o
C

With the help of the tensor @, it is possible to write down the

equations of the field (17) another way:
4y’

2
Cg

an¢ik+ai¢kn+ak¢ni=0’ ak(ﬁk:

The energy-momentum tensor of the gravitational field:
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_ c? _ _
Ulk :_4;7[glm¢mr¢rk _%glk¢rm¢mrja (27)

where the difference of signs before the tensor U™ and the tensor
W in (12) is determined by the fact that the masses are attracted to
each other, and the electric charges of the same sign repulse from
each other.

The components of the tensor U™ include the density of energy u
and the components of the vector of density of the energy stream S;:

u S i Syz
Cg Cg Cg
S, Gi+c, 2 GG, +c;20, GG,+c; Q0
u+
Uk Cy 4y 4y 4y
- 2 2 2 2 2 .

i G,G, +¢, 2.0, quGerchy G,G,+¢c, 2,0
C, 47172/ 47217/ 4;717/ .
S GG, +¢, 00, GG,+c, Q0 quGZ +C, 02
Cq 4y 4y 4y

Similarly to (14) we shall write down the interrelation of energy-
momentum tensors for the substance situated in gravitational field:

ot =-0U'™, (28)
The relation (28) expresses the equations of the movement of

substance in the field. In the left part of (28) there is the tensor t* for
compressed liquid or continuously distributed substance according to
definitions (13). We shall notice, that in this case 4-speeds in this
tensor are expressed not through the speed of light, but through the

speed . The derivative from the tensor t* is the change of the
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momentum of substance and extraneous forces in time unit. In the
right part (28) there is gravitational 4-force:

Cq

f! =—8kUik={ﬁ, fj, where f =pG+[Jx Q).

Proceeding from above-stated, LITG is completely compatible
with gravitational STR. In other words, the gravitational phenomena
will be invariant in different inertial reference systems if the
gravitational field having speed c; is used as the carrier of
information. Thus we come to the fact that it is possible to build a

gravitational picture of the world. The difference of gravitational and
electromagnetic pictures of the world follows from the difference of

speeds of carrying of information ¢, and C.

7. LITG and general relativity

To begin with we will assume that there is only the substance and the
gravitational field, described by the tensors t* and U™ accordingly.
We want to use again the equations of Hilbert-Einstein to find the
components of the metric tensor g, . The common idea here as well
as in GTR is that curvature of space-time in direct proportion to
energy-momentum tensors in this space-time.

The equations for the metrics are similar to (16):
Rik_lgik R=8727 (tik+Uik)’ (29)
2 o

the difference is only in the use of speed ¢, and in substitution of the

tensor W™ by the tensor U™
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However there is already no sense in treating the components of
the metric tensor in curved space-time as the potentials of tensorial
gravitational field. Really, LITG allows to determine all
characteristics of gravitational field in the covariant way already
within the framework of gravitational STR. As a result the metrics
obtained from (29) simply shows the degree of curvature of space-
time in relation to the flat space-time of Minkowski. The metrics
becomes only geometrical parameter as it should be. The fluctuations
of the metrics in (29) occur with the speed of propagation of
gravitation C, . The solution to the equations (29) for determining the

metrics inside and outside a motionless massive sphere was made in
[2]. The contribution to the metrics from the energy-momentum of the
own gravitational field of the massive body makes an amendment of
the second order in relation to the form of the Schwarzschild solution
in GTR.

8. Conclusion

The presence of the energy-momentum tensor U™ in (29) leads to the
fact that any gravitational field, external or internal, stationary or free,
makes contribution to the metrics, in addition to the energy-
momentum of moving or motionless substance. And what is possible
to say about the contribution of electromagnetic field to the metrics
from the point of view of LITG? The given question demands more
thorough examination. We will be limited here to that possible case
when the speeds of distribution of gravitation and electromagnetic
influences C, and C are equal, reflecting thus two sides of one

phenomenon. Then the energy-momentum tensor of the

electromagnetic field W™ simply can be added to tensors t' and U™
in the right part of the equations for the metrics (29). The sum of the
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components t%, U®, and W® as of the densities of the
corresponding energies, will be equal to the sum of the rest energy of
the substance, the kinetic energy of mass-energy of differences of
pressure forces, the energy of pushing apart of charges and the
currents from electric and magnetic fields, and also the negative
energy of the gravitational field. Such order of summation of energies
corresponds to the fact that the integrated gravitational mass is made
up by all kinds of energy of substance and fields and is responsible for
the curvature of space-time.

It should be noted that even Einstein pointed at essential
asymmetry between the field of gravitation and other fields in GTR.
As each field has energy and momentum, it has mass and
consequently it contributes to gravitation. Gravitation is created by
any field and in this sense it is inseparable from other fields. But
occurrence of gravitation in GTR is possible without other fields, and
gravitation is must not create other fields or somehow influence them.

In LITG the addition of the energy-momentum tensor of
electromagnetic field W™ to the equations (29) results in symmetric
entering of gravitation and electromagnetism in solutions for the
metrics. Each field makes its own contribution to the metrics, the
fields are equal by the importance as the sources for determining the
metrics. If in GTR gravitation as the result of curvature of space-time
is not subject to quantization, in LITG the same procedure of
quantization of gravitation is possible, as in electromagnetism.

Addition of W™ in (29) and the use of three tensors essentially
enriches and changes the contents of LITG in comparison with GTR.
The general relativity in LITG serves as the means of description of
physical phenomena in conditions when any masses, energies and
momentums of the matter influence the distribution of
electromagnetic and gravitational waves. Waves are the basic source
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of information about the events and the phenomena. The account of
the metrics allows to restore the exact information about the rate of
clocks, the measured sizes and physical values in non-inertial
reference systems. By this the distortion of the phenomena caused by
the matter in our physical observation is overcome.

In GTR there is no reason why such extreme objects as black holes
should not exist, as the gravitational field in GTR is simply the
consequence of the space-time curvature on which is restricted by no
limiting conditions. However black holes as signs of singularities of
space-time signify, that the field equations and the known laws of
nature are not applicable to them. If GTR admits the existence of such
objects and cannot describe them, it means either weakness of GTR
as of a complete physical theory or inconsistency of GTR. In LITG
not only the substance, but also gravitational field determines the
metrics. It is here that the boundary condition arises. It follows from
the fact that the degree of maximum aggregation of substance is
determined by the interaction of gravitational and electromagnetic
forces with the substance. In their turn these forces are generated by
the matter on lower scale levels, from the level of elementary particles
to deeper structural levels of the organization of substance. In this
case gravitation can not be infinitely large.

It is possible to assume that gravitation and electromagnetism are
the consequence of radiations from the set of the smallest particles of
matter. At the level of stars a characteristic example of similar
processes is the collapse of a neutron star when spherical gravitational
waves, streams of neutrino, electromagnetic radiation are radiated
from the star, there are emissions of substance at relativistic speeds.
Then we should expect, that the forces of possible gravitational and
electromagnetic influence on the substance are limited in their effect
by the nature, at all levels of matter. Reasoning by induction, the
black holes should either exist or not exist simultaneously at all scale
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levels. Besides the existence of black holes contradicts their capability
to absorb particles and radiations. If the black holes absorb everything
but release nothing from themselves, in the end they would absorb all
matter on lower scale levels. But in this case the source which causes
gravitation observed at our level of matter would vanish.

There is also a number of the observational data contradicting the
existence of black holes. For example, the progenitor of neutron star
CXO0 J164710.2-455216 is a very massive star with the mass of about
40 masses of the Sun [3]. Earlier it was considered that such massive
stars should generate black holes at the end their evolution.

We should note that the necessity of presence of the tensor of
gravitational field in the right part of the equations (16) can be proved
even within the framework of GTR. For this purpose it is enough to
accept the following statement: As in GTR the metrics appears to be
the function of potentials of gravitational and electromagnetic fields
and additional external forces (it is well observable within the limits
of the weak field) then the addition of the tensor of the gravitational
field in the equations of Hilbert-Einstein for the metrics is equivalent
to self-action of the gravitational field through the metrics. The effect
of self-action in general should be considered to be the law of the
nature so it is possible to postulate the following: if the object creates
any change around itsdlf, this change inevitably influences object.
Hence, if the matter creates in GTR a metric field as the equivalent of
gravitational field this gravitational field should also influence
somehow the matter, in its turn changing the metric field. It is
possible to say in another way — for achievement of self-coordination
by the metric field in GTR, it is necessary as well to take into account
its contribution through the source of the metric field as the
appropriate tensor.

Now we will return to the heading of the given article. In the
beginning we have shown the likelyhood of existence of two similar
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Lorentz-invariant theories — electromagnetisms and gravitation. For
each of these theories we can find corresponding special relativity
theory depending either on the speed of light, or on the speed of
propagation of gravitation accordingly. From the electromagnetic
approach the General Relativity theory (GTR) appeared while from
the gravitational approach the Lorentz-invariant Theory of
Gravitation (LITG) first developed, followed by the generalization of
LITG for relativity in non-inertial reference systems, similar to GTR.
The common form of equations for electromagnetism and gravitation,
the symmetry of their presence within the framework of LITG and
GTR as the sources for finding the metrics mean an opportunity to
develop a more general theory of fields. From the stated above it is

evident, that under condition of c= C, the uniform

gravielectromagnetic field is obtained by simple summation of the
appropriate physical values in the equations. Thus we come to the
alternativeness and mutual complementarity of electromagnetic and
gravitational pictures of the world.
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