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Relativistic Alpha Field Theory — Part II: Does a
Gravitational Field Could be Without Singularity?

Branko M. Novakovic

Abstract. General Relativity Theory (GRT) cannot be applied
to the extremely strong gravitational field at the Planck’s scale,
because of the related singularity. Here we show that
Relativistic Alpha Field (RAF) theory extends the application of
GRT to the extremely strong fields at the Planck’s scale. This is
the consequence of the following predictions of RAF theory: a)
no a singularity at the Schwarzschild radius, b) there exists a
minimal radius at r = i, = (GM/2¢?) that prevents singularity at
r = 0, i.e. the nature protects itself, c) the gravitational force
becomes positive (repulsive) if (GM/rc?) > 1, that could be a
source of a dark energy, and d) unification of electrical and
gravitational forces can be done in the standard four
dimensions (4D). Predictions a) and b) are presented in this
(second) part of this theory. It has been shown that the metrics
of the line element is regular in the region where radius is
greater or equal to rp,i, and less than infinity. The predictions c)
and d) are considered in the third part of the theory. The key
point for the predictions of RAF theory is the solution of the
field parameters presented in the first part of the theory. If RAF
theory is correct, then it could be applied to the both weak and
strong fields at the Universe and Planck’s scales giving the new
light to the regions like black holes, quantum theory, high
energy physics, Big Bang theory and cosmology.
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. INTRODUCTION

As it is well known, General Relativity Theory (GRT)
[1-6] cannot be applied to the extremely strong gravitational
field at the Planck’s scale, because of the related singularity.
Here we present a new theory that is called Relativistic Alpha
Field (RAF) theory. We show that RAF theory extends the
capability of the GRT for the application to the extremely
strong fields at the Planck’s scale. This is the consequence of
the following predictions of RAF theory: a) no a singularity at
the Schwarzschild radius, b) there exists a minimal radius at r
= (GM/2c?) that prevents singularity at r = 0, i.e. the nature
protects itself, c) the gravitational force becomes positive
(repulsive) if (GM/rc?) > 1, that could be a source of a dark
energy in the universe, and d) unification of electrical and
gravitational forces can be done in the standard four
dimensions (4D). Predictions a) and b) are presented in this
(second) part of this theory. It has been shown that the metrics
of the line element is regular in the region where radius is
greater or equal to ry;, and less than infinity. This means that
the metrics of the line element is regular at the Schwarzschild
radius as well as at the minimal radius. This proves
predictions a) and b) of RAF theory. The predictions c) and
d) are considered in the third part of the theory.
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The key point for predictions of RAF theory is the solution
of the field parameters presented in the first part of the theory.
This solution provides derivation of the energy-momentum
tensor for the electrical and gravitational fields as well as
their unified field, using of the geometric approach. Further,
we show that the mentioned field parameters satisfy the
Einstein’s field equations with a cosmological constant A =
0. In the case of a strong static gravitational field, the
quadratic term  (GM/rc?®)? generates the related
energy-momentum tensor T, for the static field. For that case
we do not need to add by hand the related energy-momentum
tensor T, on the right side of the Einstein’s field equations. In
the case of a weak static gravitational field, like in our solar
system, the quadratic term (GM/rc?)?is close to zero and can
be neglected. For that case the field parameters satisfy the
Einstein’s field equations in a vacuum (T,, =0, A = 0).

It is also well known, that for unification of the electroweak
and strong interactions with gravity, one can use the
following two possibilities [1-6]: a) trying to describe gravity
as a gauge theory, or b) trying to describe gauge theories as
gravity. The first possibility (a) has attracted a lot of attention,
but because of the known difficulties, this approach set
gravity apart from the standard gauge theories. The second
possibility (b) is much more radical. The initial idea has been
proposed by Kaluza-Klein theory [7, 8], which today has
many variations [9-14], and takes the place in the modern
theories like high energy physics (supergravity [15-17] and
string theories [18-29]). These theories use five or more extra
dimensions with the related dimensional reduction to the four
dimensions. Meanwhile, we do not know the answers to the
some questions like: can we take the extra dimensions as a
real, or as a mathematical device? Following the solution of
the two dimensionless (unitless) field parameters o and o' for
unified electrical and gravitational field in the first part of
RAF theory [30], the unification of electrical and
gravitational forces in the standard four dimensions (4D) has
been presented in the third part of RAF theory [31] . This
unification is based on the geometric approach.

RAF theory starts with the main preposition: if the
electrical, gravitational and unified fields (forces) can be
described by the geometric approach, then the field
parameters « and ' of a particle in the electrical, gravitational
and unified fields should satisfy the Einstein’s field equations
and the Finstein’s geodesic equations. The proposition,
related to the satisfaction of the Einstein’s field equations is
proved in this (second) part of RAF theory. The proposition,
related to the satisfaction of the Einstein’s geodesic equations
is proved in the third part [31] of RAF theory. If RAF theory
is correct, then it could be applied to the both weak and strong
fields at the Universe and Planck’s scales giving the new light
to the regions like black holes, quantum theory, high energy
physics, Big Bang theory and cosmology.
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This paper is organized as follows. Derivation of the
energy-momentum tensor for electrical and gravitational
fields is presented in Sec. Il. The proofs of the predictions a)
and b) of RAF theory is also presented in Sec. Il, as a
subsection A. Sec. Il shows the procedure of derivation of
energy-momentum tensor for unified electrical and
gravitational field. Finally, the related conclusion and
reference list are presented in Sec. IV and Sec. V,
respectively.

Il. ENERGY-MOMENTUM TENSOR FOR ELECTRICAL AND
GRAVITATIONAL FIELDS

The basic problem of this paper is to determine the
energy-momentum tensors for electrical, gravitational and
unified field in the Einstein’s four dimension (4D), by using
the gravity (geometric) concept. In that sense we started with
the general line element ds? in an alpha field, given in the first
part [30] of this theory

ds? = —aa'c?dt? - K(OL - OL')X cdtdx — K(OL - a’)y cdtdy

—x(o—a'), cdtdz +dx® +dy? +dz”.
@

Following the well known procedure [1-6], this line element
can be transformed into the spherical polar coordinates in the
nondiagonal form

ds® = oo’ ¢’dt® — (o —o') c dtdr +dr?

+1r2d0? +r?sin 0 d¢?.
The line element (2) belongs to the well known form of the
Riemann's type line element [32, 33-35]

@)

2 2
ds? = gog (dxo) +20g, dx%dx! + gll(dxl)
®)
2 2
+g22(dx2) +g33(dx3) :
Comparing the equations (2) and (3) we obtain the

coordinates and components of the covariant metric tensor,
valid for the line element (2):

dx’=cdt, dx'=dr, dx’®=do, dx’=d¢,

—x(a—a')
2

011=1 gp=r°, gg=r’sin’o.

Starting with the line element (2) we employ, for the
convenient, the following substitutions:

7»=K(oc’—oc)/ 2. (5)
In that case the nondiagonal line element (2) is transformed
into the new relation

Joo =—0', Jo; =0j0 = , 4)

v=o0o,

ds? = — v c2dt? + 2 cdtdr +dr?
+r2do? +r? sin26d¢2 .

(6)

Using the coordinate system (4), the related covariant metric
tensor g,, of the line element (6) is presented by the matrix
form
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-V A 0 0
A 1 0 0 @)
[gun] 1o 0 r?2 o
0 0 0 r?sin0

This tensor is symmetric and has six non-zero elements as we
expected that should be. The contravariant metric tensor g’
of the nondiagonal line element (6), is derived by inversion of
the covariant one (7)

“1/ (v+2%) Al(v+r®) 0 0
[gm}: M(vR2)  vi(v+A®) 0 0
0 0 1/rt 0

0 0 0 1/r?sin’ |

(8)

The determinants of the tensors (7) and (8) are given by the
relations:

det[gm] =—r4(v +k2) sin 0,

©)
det[g‘“‘} - r4(v +;2)sin26

(a) Proposition 1. If the electrostatic field is described by
the line element (6), then the solution of the Einstein field

equations gives the energy momentum tensor, Tun' of that
field in the following form:
T],n’] = (Too To1:T10: 11, T2 ,T33)
2
. G
:(v,—k,—k,—l,rz,rz sin? 9)( eQ)4 : (10)
8nGr
q Q
G, =—, =—,
o M

Here q and m, are an electric charge and a rest mass of the
electron, while A, is a scalar potential and Q is an electric
point charge of the electrostatic field. Parameter G, = gq/my is
a constant that remands us to the constant of motion in the
geodesic equation of the Kaluza-Klein theory [7-14].

(b) Proof of the proposition 1. In order to prove of the
proposition 1, we can start with the second type of the
Christoffel symbols of the metric tensors (7) and (8). These
symbols can be calculated by employing the well known
relation [1-6]

y 9"
rt, = 7[gw + Oun = O |+ ¥ MB=0123,

(1)
Thus, employing (6), (7), (8) and (11), we obtain the second
type Christoffel symbols of the spherically symmetric
non-rotating body:
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[y =(V+20+v)/ D, Tgy=Tfy =v'/ D, Tfy =-2'/ D,
ngz—ZMID, 1“(3)3=(—2xrsin26)/D,l“1 =(~¥h+ 2k+w')1 D,

. 1 . 1
F§3=(—2vrsm29)/ D, I, =F§1=—,F§3=—smecose, h=T% ==,
r

F§3—F32—Ctge D 2( +7\,2) av ‘, @=V', ai:}'\" a)\‘

—=)\
61 or ot or

(12)
For a static field the Christoffel symbols Fgo and F%)o are
reduced to the simplest form:
0 VA 1
Too

B , OA
- 2(v+l2) y

oW a
‘z(wv)’ar‘ or

(13)
In a static field, the other Christoffel symbols in (12) are
remaining unchanged.
As it is well known, the determinant of the metric tensor of
the line element (6) should satisfy the following condition
[33-35]

mz\jr“(v +l2) sin?@ =1.

Including the normalization of the radius, r = 1, and the angle
6 = 90 in (14) we obtain the important relations between the
parameters v and /:

VHLP=1,v =1-)12%,
vi=—2L A, v" :—2(x'2+m").

If we take into account the relations (15), then the Christoffel
symbols in (12) and (13) become the functions only of the
parameter A, .

For calculation of the

(14)

(15)

related components of the
Riemannian tensor Ré{nu and Ricci tensor Rnu of the line
element (6) we can employ the following relations [1-6]:
R =Tpun = Thna + Tonl pu ~Toulpn
Ry, = RT',TK” =R, xpBnuoc=0123.
Applying the Christoffel symbols (12) to the relations (16) we

obtain the related Ricci tensor for the static field of the line
element (6), with the following components:

(16)

200
Roo = —(1—=A2) | A2+ a0+ ,
o =-{1-32)] 2]
R01=R10=—7\. [7\4 +7\.7\4"+%j
r

A7)
Ry = (x'z g 2 j Ryy =2AA' T +A7
r
Ryy = (242" +27) sin®6.
The other components of the Ricci tensor are equal to zero.

The related Ricci scalar for the static field is determined by
the equation

v/
NF.(‘.leg(,‘ll

R=g"" Ry wn=0123 —

: D2 (18)
Ro2[aZeanrs 22 ) o 2 M
r ror?

In order to calculate the energy-momentum tensor T, for
the static field, one should employ Ricci tensor (17), Ricci
scalar (18) and the Einstein’s field equations [1-6] without a
cosmological constant (A = 0)

1 811G
Ran = 5 QR =Ty, k==7

o un=0123. (19)

pm

Here G is the Newton’s gravitational constant, C is the speed
of the light in a vacuum and T,, is the energy-momentum
tensor. Thus, employing the Einstein’s field equations (19)
we obtain the following relations for calculation of the
components of the energy-momentum tensor T,:

1 2 ! 2
kTOO = (1 }\/2) [27\)\’ }; ] kTOl = leO = _7\, [27\)\‘ 7\‘2 ],

r r r
20 A2 20
KT, =(-1)| 225 4 KT,, =(—r?)| A2+ a0+ ,
R LS (B
kT33=(—r2sin29)(w +w+%j k:@.
r c

(20)
For calculation of the components of the energy-momentum
tensor, T,, by the relations (20) we should know the
parameter A and its derivations A' and A" for the related
static field. Parameter A is defined by (5) as the function of

the field parameters o and o’
k:K((x'—a)/ 2=—K(OL—OL’)/ 2, k==l (21)
In order to determine the field parameters « and o’ in an
electrostatic field we need to know the potential energy of the
particle in that field. Thus, if a particle is an electron that is
present in an electrostatic field, then the potential energy of
the electron in that field, U,, is described by the well known
relation [37-39]

U.=qV =q4,.
Here q is an electric charge of the electron and V = Aq is a
scalar potential of that field. For calculation of the parameter

A in an electrostatic field we need to know the difference of
the field parameters (a-a'), given by the general form in the

first part [30] of this theory:
2
2U N U
mec? | myc? )

(22)

oy —a'y=ag—0a'3=2i
(23)
2
, , .| 2U U
OL2—0L2=(X4—OL4=—2I 2+ 2 .
MqyC myC
Here my is a rest mass of the electron. Including the

substitution U = U, into (23) we obtain the difference of the
field parameters (a-a') for an electron in an electrostatic field:

33 www.ijntr.org



Relativistic Alpha Field Theory — Part I1: Does a Gravitational Field Could be Without Singularity?

2
oy —a'y =05 —0a'y3=2i 2q\/2+ qu ,
myC myC
(24)
2
az—a’2 =OL4—OL'4=—2i 2q\/2 + qVZ .
mqC mqC

Further, for the gauge field one should use the well known
electrostatic ansatz [6]. Thus, including the electrostatic
ansatz and applying the relations (21) and (24) we obtain the
two solutions of the parameter A :

A=A(r)=V(r), A =Ay=A=0,
2

. 2qV qVv A _Q _9

A==ixk m002+[m0C2J ,V_Ao—r,Ge —

- A=tik

rc? rc?

2
ZENEET -

(25)
Here Q is a point charge of the electrostatic field, and G, is the
Kaluza-Klein constant [7, 8].

The all items needed for calculations of the components of
the energy-momentum tensor T,, in (20) are given by the
following relations:

2
&l

. Q [GQ |[GQ
A =Fig|l = € € /
[r c? [rzch{rcz j]
. 2 2 2
22 _, 80 (6Q] | 12 _ 260 (GO
r r3c? r2c2 "2 r3c? |\ r2c? ) |

. 1 GQ [ GQ || GQ
AL )
[r c? [rzcz][rc2 H
ZGEQ_3[ eQ]

KNI =(M) =

r3¢? r’c

(26)
Applying (26) to (18) and (20) we obtain the components of
the energy-momentum tensor T,, and Ricci scalar R in an
electrostatic field:

2
G.Q G.Q Q
KTy =(1-22 || = | =v| =2 | KT, =KTyg = -A| 2% | |
00 ( )(rgcz] [rzcgj 01 10 [ C]
2
8nG Q 2| GQ

c rlc rlc
oV
KTo. =(r?sin?0) - | R=
33 ( )(rzczj

mj [m xzj
12| —+—
r roor?
o[ SQ] a0

réc? réc?

v/
NF.(‘.leg(,‘ll

2 (}\‘IZ }\‘}\‘II

0.

(27)

From the previous relation we can see that the Ricci scalar is
equal to zero. Finally, included parameter k into the relations
(27), we obtain the components of the energy-momentum
tensor in an electrostatic field:

T = [Too To1:T10,T11,T22 1T33]
(28)

2
. G
=[vi~r,-2 1,07 P sin® 9]( eQ)4 L G=
8nGr my
Because the relation (28) is equal to the relation (10), the
proof of the proposition 1 is finished.

(c) Remarks 1. In order to make the solution (28) consistent
to the related solution in a gravitational field, we should

introduce the parameter k, =81G, / ¢*. On the other hand,
for the consistence to the Maxwell field theory, this parameter

should be k, =8nG? / c*:

8nG
ke = C4e T =[Too Toa-Ti0 11, 22 Taz ]
2
G
=[v,—>b,—x,—1,r2,r2sinze]—f3 EQ)4,
) Tl (28a)
8nG
ke = C4e v T =[Too Tor.Ti0/ 11, 22 Taz ]
2
=[v,—x,—x,—1,r2,r2 sinze} Q -
8nr

Further, the all items given by (2), (3) to (9) are also valid in a
gravitational field.

(d) Proposition 2. If the gravitational static field is
described by the line element (6), then the solution of the
Einstein field equations gives the energy momentum
tensorTHn of that field in the following form

T =(T T I T 1T )
un 00’ 01’ 10" 11’ 22" 33

( GM )2 (29)

8rnGrt

Here G and M are the gravitational constant and the
gravitational mass, respectively.

= (v ~A,—A,—1,r2 r?sin? 9)

(e) Proof of the proposition 2. In order to prove of the
proposition 2, we should start with the general relations given
by (1), (2) to (21). For determination of the field parameters a
and «'in a gravitational field one need to know the potential
energy of the particle in that field. Thus, if a particle with rest
mass my is in a gravitational field, then the potential energy of
the particle in that field Uy is described by the well known
relation [1-6]

U mOGM

:mO

(30)

g g =MoAyo =—

Here Vy =Ay is a scalar potentlal of the gravitational static
field, G is the gravitational constant, M is a gravitational
mass, r is a gravitational radius and my is a rest mass of the
particle that is present in a gravitational static field. For
calculation of the parameter A in a gravitational static field
we need to know the difference of the field parameters (a-a),
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given in the general form by (23). Including the substitution U
= Uy into (23) we obtain the difference of the field parameters
(a-a') for a particle in a gravitational static field:

2
, , 2GM [ GM
Otl—Ot1=OL3—OL3=—2 —2_ _2 1
rc rc
- (31)
, , 2GM [ GM
0(2—(12=OL4—0L4=2 2 _—2 .
rc rc

Applying the results from (31) to the relations in (21) we
obtain the two solutions of the parameter A in a gravitational

static field
2
2GM _{G_M J

A=Fx

(32)

rcz | rc?
Including (32) to (20) we obtain the all items needed for
calculations of the components of the energy-momentum

tensor T, in a gravitational static field

7 2
bz GM (oM )GM)| |26M (GM
r2c® | r?c? )\ rc? | re2 \rc? )
oM (GM )(GM )|
M =| - ,
{ r2c? (rzch(rch_
2 9 i 2
25,/ GM (GM )| 22 _|26M (GM
r r3 C2 r2 C2 ! r2 r3 CZ r2 C2 !
2GM GM _2
A = () =S -3 ——
y -23% o S

(33)
Now, applying the relations (33) to the equations (18) and
(20) we obtain the components of the energy-momentum
tensor and Ricci scalar valid for the gravitational static field:

2 2
2\ GM GM
o ={1-2 )(J (—J |

2
GM 8nG
KTy, =KTyp = —A| o |, k=2
01 10 (rzcz] C4
GM ? GM ?
KTy =(=1) | =% | | KTy =12 o2 |,
11 ( )(rzczl 22 (FZCZJ

2 54
KTa3 = (r2 sin? O)E%J :

1 1 2
R=2 (x'2+m"+ 20 J+2 (27‘7” +LJ

r r r2

2 2
GM GM
=-2 +2 =0.

From the previous relations we can see that the Ricci scalar is
equal to zero. Finally, included parameter k into the relations

v/
N{‘.xl?gcn
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(34), we obtain the components of the energy-momentum
tensor in the gravitational static field

T;m = [Too To1:T10:T11:Ta2 :T33]
(GM)? (35)
8nGr*

Because the relation (35) is equal to the relation (29), the
proof of the proposition 2 is finished.

=[v;&n—krlmzmzsm29}

(f) Remarks 2. The previous relations show that the field
parameters (31) satisfy the Einstein’s field equations with a
cosmological constant A = 0. In the case of a strong static
gravitational field [40-43,47], the quadratic term

2
(GM/rcz) generates the related energy-momentum

tensor T, for the static field. For that case we do not need to
add by hand the related energy-momentum tensor T, on the
right side of the Einstein’s field equations. In the case of a
weak static gravitational field, like in our solar system, we

2
obtain the quadratic term (GM / I’C2) ~ 0. For that case

the field parameters (31) satisfy the Einstein’s field equations
in a vacuum (T, = 0, A = 0). This corresponds to the well
known Schwarzschild solution of the line element.

The second interpretation could be that the quadratic term

2
(GM /rcz) generates the cosmological parameter A as a

function of a gravitational radius [44] for T,, = 0. It has been
shown in [45] that this solution of A is valid for both
Planck’s and cosmological scales. Further, the metrics of
RAF theory [32] has been applied to the derivation of the
generalized relativistic Hamiltonian [36] and dynamic model
of nanorobot motion in multipotential field [46].

A. Proofs of the Predictions a) and b) of RAF Theory

RAF theory predicts that: a) no a singularity at the
Schwarzschild radius and b) there exists a minimal radius at
r = (GM/2c?) that prevents singularity at r = 0, i.e. the nature
protects itself. In order to prove predictions a) and b) we start
with the solution of the parameters v and A in a gravitational
static field given by (15) and (32) and valid for the line
element (6):

o M OM
rc 2rc

2 2
vo132_q. 26M +[GM) :[1_01\4] |

2 2

rc rc rc
M 1 3
My =——=—,—>Veeh = —, Aeeh = FK,[—, 36
sch 02 sch 4 sch \/; (36)
GM

rmin :F,—)Vzl, 7L:0,r<rmin —)7\‘:7\‘”“,

r—>w,—>v—>1,k—>0,r:%, — v=0,A=1.
c
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Following the relations in (36) we can see that at the
Schwarzschild radius, ry,, parameters v and A are regular.

This proves the prediction a) no a singularity at the
Schwarzschild radius. Further, from (36), we also can see that

at the minimal radius r =r;, =GM / 2¢* parameters v and
A are also regular and for r < r.;, parameter A becomes
imaginary number A =;,, . This proves the prediction b)

there exists a minimal radius at r = (GM/2c?) that prevents
singularity at r = 0. It seems that the existence of the minimal
radius tell us that the nature protect itself from the singularity.
Thus, we can say that the metrics of the line element in (6) is
regular for a gravitational field in the region r,;, <r <co.On

that way the proof of the propositions a) and b) is finished.

1. ENERGY-MOMENTUM TENSOR FOR UNIFIED FIELD

In order to determine of the field parameters a and o' for the
unified electrical and gravitational static field we need to
know the potential energy of a particle in that field. Let the
source of the unified static field is an object with mass M,
electric point charge Q and radius r. Thus, if the particle in the
unified field is an electron with rest mass mg and an electric
charge g, then the potential energy of the electron in the
unified field U is described by the relation [1, 37-39]

U=U+Uy=0qV +myV
=0 A + MyAyg =
Here V. = Aq is a scalar electrical potential, Vy = Ay is a

scalar gravitational potential and G is a gravitational constant.
Now, following (37) we can calculate the dimensionless

termU / myc?

gQ myGM @37)

r r

U _ QQ _mOGM_GeQ_GM_Meg

merc>  rc®  rc?  rc?

mec?  mgrc? (38)
G, =, My, =G,Q-GM.
My

Here parameter Ge= g/mg is a constant well known in
Kaluza-Klein theory [7-14]. The four solutions of the field
parameters o and o' for the electron in the unified electrical
and gravitational static field can be obtained by the
substitution of the dimensionless term (38) into the general
solution of the field parameters o and o', given in the first part
[30] of this theory:

2
F(U)=2U 1 mge® + (U / myc?)
2
=2Mg, / rc? +(Meg/rcz) N

a1, =1+iJT(U) , oy, =1FiJT(U) ,
ags=—1+iJTU), a's, =—17FiJT(U).

It is easy to prove that the all aa’ pairs from (39) satisfy the
following invariant relations:

(39)

v/
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2

gQ myGM

+ 2 2
myrc mgrc

2 (40)

2

M

=(1+ﬂJ =aa’,i=12.34,
Ic

E, = myc®Joa’ =myc? [1+£— MoGM J

merc?  mgrc?
2
=MyC” +qV, +MyVy.

Here E. is the covariant energy of an electron standing (v = 0)
in the unified electrical and gravitational static field. For
calculation some of the quantities in that field we often need
to know the difference of the field parameters (a-a’) for an
electron in the unified electrical and gravitational static field:

2
2Mg, +( Megj

2 2
mec” | mgc

2
2Meg M ey

—2+ —2 .

myC myC

The all items given by (2), (3) to (9) are also valid for the
unified electrical and gravitational static field.

al_a'1=a3_a'3=2i

Oy —0'y =0, —0'y =-2I

(9) Proposition 3. Let the source of the unified electrical
and gravitational static field is an object with mass M, electric
point charge Q and radius r. Further, let a particle is an
electron with rest mass my and an electric charge q that is
present in this unified electrical end gravitational static field.
If the unified field is described by the line element (6), then
the solution of the Einstein field equations gives the energy

momentum tensor,THn , valid for that field

T = (Too To1:T10:T11:T22 ,T33)
2

M
=(v,—x,—x,—1,r2,r2 sin® e) 2. @
8nGr
Mg =G.Q-GM,  Gy=—.
My

Parameter G, is a constant that remands us to the constant of
motion in the geodesic equation of the Kaluza-Klein theory
[7-14] and G is the gravitational constant.

(h) Proof of the proposition 3. In order to prove of the
proposition 3, we should start with the general relations given
by (1), (2) to (21). Thus, applying (41) to (21) we obtain two
solutions of the parameter A, valid in the unified static field

2
2Meg N Meg
2 2 |
rc rc
The all items needed for calculations of the components of

the energy-momentum tensor T,, in (20) are given by the
following relations:

A=tik (43)
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2
200" _, Mg N Meg Ez_ 2Mg,
r e |22 | |

3.2 ric

2

2M M
MEEA = (W) == 39—3( ng.
rc

(44)
Now, applying (43) to (18) and (20), we obtain the
components of the energy-momentum tensor kT,, and Ricci
scalar R of the unified static field:

2 2

M M 8nG

= — 2 eg = eg =
KToo =(1-2 )(rzch v£r202] k="%"
2 2

M M
KToy =kTyg = —A| =% | KTy =(-1)| =2 | ,

01 10 [rgczj 11 ( )(I’ZCZ

2 2
M M
2 eg {2 2 eg
KT, =1 {rzch , kT33_(r sin 6)(r2 ZJ ,

C
' ' 2
R=2 (x'%mw%}z (27‘—7“+7‘—2J
r r r

2 2
M M
:-2( ZEQZJ +2[ Zegzj =0.
r-c r-c
(45)

From the previous relations we can see that the Ricci scalar is
equal to zero. Finally, included parameter k into the relations
(45), we obtain the components of the energy-momentum
tensor T, in the unified electrical and gravitational static field

T = [Too To1:T10:T11:T22 ,T33]

2 (46)
= [v,—x,—x,—l,rz r?sin? GJM—E% .
8nGr
Because (46) is equal to (42), we conclude that the proof of
the proposition 3 is finished.

(i) Remarks 3. The energy momentum tensor (46) is
general in the following sense: a) putting Mg = G.Q one
obtains the solution in an electrostatic field, b) putting Meg = -
GM one obtains the solution in a gravitational static field.
Using the dimensional analysis, dim((Ge= q/mp)?) =
dim((NG)?) = dim(G), the equation (28) can be transformed
into the new form:

v/
N{‘.xl?gcn

Re:

T = [Too To1:T10: 11, T22 ,T33]

2
:[v,—k,—x,—l,rz,rz sin? e]K(Q)4 :
8nr
2
G-, k=% dim(k)-=1.
mg G
(47)
Sometimes  (see [6]), the components of the

energy-momentum tensor T,, in an electrostatic field have
been described by the relations (47).

IVV. CONCLUSION

In this paper we proved that the field parameters o and o of
the electrical, gravitational and unified fields satisfy the
Einstein’s field equations and automatically generate the
related energy-momentum tensor in the standard four
dimensions (4D). This means that for electrical, gravitational
and unified fields we do not need to add by hand the
energy-momentum tensor to the right side of the Einstein’s
field equations. In a strong static gravitational field the
quadratic term (GM/rc?)? generates the energy - momentum
tensor on the right side of the Einstein’s field equations. In the
case of a weak static gravitational field, like in our solar
system, we obtain the quadratic term (GM/rc?)* close to zero.
For that case the field parameters satisfy the Einstein’s field
equations in a vacuum (T,, = 0, A = 0). This corresponds to
the well known Schwarzschild solution of the line element.
Further, we also proved two predictions of RAF theory: a) no
a singularity at the Schwarzschild radius, b) there exists a
minimal radius at r = (GM/2c?) that prevents singularity at r
= 0, i.e. the nature protects itself. The predictions c) and d)
are considered in the third part of the theory. If RAF theory is
correct, then it could be applied to the both weak and strong
fields at the Universe and Planck’s scales giving the new light
to the regions like black holes, quantum theory, high energy
physics, Big Bang theory and cosmology.
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