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Relativistic Alpha Field Theory — Part Ill:
Does Gravitational Force Becomes Positive if
(GM/rc?) > 17

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 = (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, and d) unification of electrical and gravitational
forces can be done in the standard four dimensions (4D).
Predictions a) and b) are presented in the second part of this
theory, while predictions ¢) and d) are considered in this (third)
part of the theory. In the first part of the theory we present the
solution of the field parameters in RAF theory. In this (third)
part of the theory we present the solution of the geodesic
equations employing alpha field parameters in RAF theory.
This solution for a gravitational field gives the prediction c) of
RAF theory, while the related solution for unified electrical and
gravitational field gives the prediction d) 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.

Index Terms: Relativistic alpha field theory, Field parameters,
Geodesic equations, Unification of electrical and gravitational
forces

. 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, ¢) 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 the
second part of this theory, while predictions c) and d) are
considered in this (third) part of the theory.
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The solution of the field parameters in RAF theory is
presented in the first part of the theory. In this (third) part of
the theory we present the solution of the geodesic equations
employing alpha field parameters in RAF theory. This
solution for a gravitational field gives the prediction c) of
RAF theory. The related solution of the geodesic equations
for the alpha field parameters of unified electrical and
gravitational field gives the prediction d) of RAF theory.

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? Here we show that RAF
theory predicts the unification of electrical and gravitational
forces in the standard four dimensions (4D). This unification
is based on the geometric approach. In that sense, the concept
of the two dimensionless (unitless) field parameters o and o’
is introduced in the first part of the theory [30]. These
parameters are scalar functions of the potential energy of a
particle in electrical, gravitational and unified fields.

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 o and o’ of a particle in the electrical, gravitational
and unified fields should satisfy the Einstein’s field equations
and the Einstein’s geodesic equations. The proposition,
related to the satisfaction of the Einstein’s field equations is
proved in the second part of RAF theory [31]. The
proposition, related to the satisfaction of the Einstein’s
geodesic equations is considered in this (third) part of RAF
theory. In the first part of RAF theory [30] we create the field
parameters o and o’ as the dimensionless (unit-less) functions
of the potential energy of a particle in an alpha field. This
opened the capability of determination of the field parameters
a and o of electrical, gravitational and unified electrical and
gravitational fields. The obtained relations for the electrical,
gravitational and unified forces generally describe the
interactions in the strong fields. In the case of the weak fields,
the force relations are reduced to the well known
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descriptions. 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.

This paper is organized as follows. Sec. Il shows the
procedure for unification of gravitational and electrical fields.
Unification of electrical and gravitational forces in 4D is
presented in Sec. Ill. In the subsection A of Sec. Ill it is
considered the proof of the prediction d) of RAF theory:
unification of electrical and gravitational forces can be done
in the standard four dimensions (4D). Derivation of electrical
force equations is presented in Sec. IV. Derivation of
gravitational force equations is pointed out in Sec. V. In the
subsection B of Sec. V it is considered the proof of the
prediction c) of RAF theory: the gravitational force becomes
positive (repulsive) if (GM/rc®) > 1. Finally, the related
conclusion and the reference list are presented in Sec. VI and
Sec. VII, respectively.

1. UNIFICATION OF GRAVITATIONAL AND ELECTRICAL
FIELDS

The basic problem of this (third) part of RAF theory is to
unify the gravitational and electrical forces in the Einstein’s
four dimension (4D) by using of the gravity (geometric)
concept. In order to do this we have to unify gravitational and
electrical fields, a priory. In that sense the following
propositions are introduced.

(a) Proposition 1. Let my is a rest mass of a particle, U is a
potential energy of the particle in an alpha field, c is the speed
of the light in a vacuum and (i) is an imaginary unit. In that
case the field parameters o and o' can be described as scalar
dimensionless (unitless) functions of the potential energy U
of a particle in an alpha field [30]. There are four solution for
both parameters o and o' in an alpha field that can be
presented by the following relations:

2
f(U)=20/mec® +(U 1 mc?), -

a, =1+i JF(U) , a4, =1FiJT(U), @
age =141 JT(U), a0y, =—1Fi [F(U).

The product of the field parameters oo’ is an invariant related
to the four solutions of the field parameters o and o’

2
U .
aia'i =1+ > =oo’ , =1,2,3,4 . (2)
moC
For calculation some of the quantities in an alpha field we
often need to know the difference of the field parameters
(a-a):

a—ay =2iT(U), o,—op=—2iT(U),
az—a'y=2iJT(U), ay-a/,=-2if(U),>

(g —a'y)=(az-0a'3), (ap;—0a'y)=(a,—a'y).

@)
It should be pointed out that equations (1), (2) and (3) are
valid generally and for their calculation we only need to know
potential energy U of a particle in the related potential field.
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The proof of the proposition 1 has been presented in the first
part of this theory [30].

In order to proof that field parameters a and o' satisfy of the
Einstein’s geodesic equations, we can start with the general
line element in an alpha field. This line element is described
by the nondiagonal form with the Riemannian metrics [32,
33-35]

ds? = —aa'cdt? — K(a - a')x cdt dx*

—K((x—(x’)y cdt dx? —K(oc—a')z cdtdx® (4

2 2 2

+(dx1) +(dx2) +(dx3) .
Here parameter k is a constant with values ik ==1 (see the
first part of this theory [30]). The differential form of the

contravariant displacement four-vector in an alpha field, dX,
can be defined in the frame K by the relations:

dX —> K(cdt,dx,dy,dz):{dx“}, 1=012,3, 5
dx’ =cdt, dx'=dx, dx®=dy, dx’=dz.

Following the equations (4) and (5) one can derive a matrix
expression of the components of the general covariant metric
tensor g,, valid for the line element (4) and the coordinate
system (5)

v Ay N A
b 1 0 0

= 6

lon]=] 3 0 1 o ©
A, 0 0 1

The non-null components of the metric tensor (6) are
determined by the following relations:

’ —K(oc—oc')x
Joo =—V=—00a', go; =G1p =2 :f,
—Kk(a—o')
y
Jo2 =920 =2y :f'
R ,
Jo3 =030 =hA; = 011 =192 =1,033=1.

2
()

The metric tensor (6) is symmetric and has ten non-zero
elements, as we expected that should be. The matrix
expression of the metric tensor (6) has nondiagonal form and
belongs to the well known Riemannian metrics. Therefore,
the related line element (4) is called a nondiagonal line
element. The components of the contravariant general metric
tensor g in an alpha field can be derived by inversion of the
covariant one using of the matrix (6)

goo g01 goz gos

[gw}: glo gll glz g13 ®
gzo gzl gzz gz3 '
_g30 g31 g32 g33_
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Here the values of the elements of the contravariant metric
tensor (8) are given as follows:

oo__ -1 o_ 10_ M 0 My
= lg =g = g g =T o
v+12 var? VL2
B _ .30 M 1 V+7w a5 oa —hxdy
g% =¢¥= gt=— gt =g
VA2 v+A2 v+k2
glg_ggl —Mx Az 22_V+7»x2+7\,22 923—932 —Ky?x.z
v+k2’ verZ v+k2
33=%, W22l + g2+l
v+
9)

The determinants of the matrices of the metric tensors (6) and
(8) are presented by the relations:

det[gw} (v+k2) det[g““}=—1/(v+k2). (10)

Now, we recall the well known condition that should be
satisfied by any metric tensor [1-6, 34]

N2
\/—det[gw] =\/v+k2 =Jaa’+M =1,

4

(11)

N2
virZ=1 K2=l,—)(a;aj -1,

The condition (11) gives the important relation between field
parameters o and o'. This relation has been employed in the
procedure of determination of the field parameters oc and o' in
the first part of this theory [30]. Including the condition (11)
the values of the elements g of the contravariant metric
tensor (9) can be presented in the simplified form:

9002_1l 901=g10=7»x, 902292027\%

903 = g30 =)z, A2 =0 + M2 + A,

gll =v+iy?+0, gl2 = 921 =—7»x7»y,gl3 = 931 =—Ax\z,

922 =V+7\.x2+7\.22 ) 923 = 932 =—7\,y7nz,g33 =V+7\,x2+7\,y2.
(12)

Further, the simplified form (12) of the elements g of the
contravariant metric tensor (9) has been employed in the
following sections of this (third) part of RAF theory.

(b) Proposition 2. If an alpha field is described by the line
element (4), then the non zero second type of the Christoffel
symbols F%” of the metric tensors (6) and (8) for y=0 are
given by the following relations:

=0 — T =—(A"Nx+Ay’Ly+A22\"2),

Fgl = FSO =—MxA'x, ng = Fgo =-MyA'y,

r83 = rgo = —7\‘Z>\,,Z y r](_)l = _7L,X| ng = _7\‘,Yl (13)
=\, O _ A'x, ] =AY, P =\'z.
OX oy E3

The non zero second type of the Christoffel symbols FZW of

the metric tensors (6) and (8) for y =1are presented by the
expressions:

v/
NF.(‘.leg(,‘ll

y=1-Tgy= L Ax(AxP)'x
C

+ 02Ny + 2 P), TSy =Ty = b,
T8, =Ty = dy'y, Thy = Thg = bdhalz,
1—‘%1 =\, FJQZ = KXXIVVFES =M\,

Dx M A ., Oy .,
= }\' Xy, —/— = }\' Y,
oct ¢ ox oy F3

The non zero second type of the Christoffel symbols Ffw of

(14)
=Az.

the metric tensors (6) and (8) for y=2are given by the
equations:

y=2—-T%= M pghy+ Ol + g2y 4 0220,
c

T8 =Tf =hhd'x, T =I5 =1Ly,
F(2)3 = Fgo =AyAzA'z, 1“121 = Xy?u’x,rgz = Kyk'y,ré =AyA'z,
Ay _dy O Ohy Ohz

T~ :)\',Xu T~ 27\«'3’,

, =z
ot ¢ ox oy E3

(15)
Finally, the non zero second type of the Christoffel symbols
F%u of the metric tensors (6) and (8) for y = 3 are presented
by the following relations:

y=3-> Fgo = M AzAz+ Ao( AP x+ Ay 2Ry + Az%N 2 ),
C

rgl = rfo = Mhxh'x, 1"32 = Fgo =AzhyAly,
T3 =T50 = ANz, T3 =hak'x, T3, =hal'y, T35 =Aal'z,
Ohz 7\,2 OMx o\ Oz

) :7\',)(1 y_xy, _—7\.,2.
at ¢ ox oy oz
(16)

(c) Proof of the proposition 2. In order to prove of the
proposition 2, we can start with the well-known relation for
calculation of the second type Christoffel symbols [1-6] of
the metric tensors (6) and (8)

r 97
T :T[gmu *Gaun gmhKJ’ Kymp=0123

a7
Thus, if an alpha field is described by the line element (4),
then the non zero second type of the Christoffel symbols

F%u of the metric tensors (6) and (8) for y =0 are given by
the following relations:
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+Ay (ZMH}' xj+ly(2&+v'yj
c c
+7uz[2k+v'zj
c

o<

'Y:0—>F80=

N | =

Fgl = F?O - ,ng ngo oA, :ng = Fgo = E’F& ==L,
2 2 2
R

ot c ot ¢ ot ¢ ot ¢
a—vzv'x,ézv'y,ﬁzv'z,%zw aly =My, Oha — =\
OX oy oz OX oy 0z
(18)

The non zero second type of the Christoffel symbols 1“y of

the metric tensors (6) and (8) for y=1 are given by the
equations:

—ka+(v+ 7\.y2 + }\.22)[2&+v' xj—

1] ¢ c
'\/ = 1 —> F]do =— . . y
2 Ay, Az,
—Axhy| 2—+V'y |=Axhz| 2—+ V"2
Cc Cc
1 1 7\,XV X 4 —Axv'y
Lo =T10 = oo =T = >

(19)
The non zero second type of the Christoffel symbols FZW of

the metric tensors (6) and (8) for y=2 are given by the
relations:

—Xxy—my(zﬁw' x]

C C

+(v+ AP +xz2) 2&+v'y
C

—ky?uz[zE + V'z]
C

y=2 ﬁrgo:%

2 2 ' —}\,yV'X
T2 =y\'x, T3, =gy, T35 = AyA'2, 3 =TZ, = >
2 2 —AyV'y 2 2 —AyVv'z
Pop=Ty=—"F"—,Tgs=I5= 5
(20)

Finally, the non zero second type of the Christoffel symbols
FTYW of the metric tensors (6) and (8) for y =3 are given by
the following expressions:

v/
Nﬁ(‘.xl}k‘n
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—sz —Xxkz[zﬁ-}—v' x]—?xylz[zﬂ+v'yj
1l ¢ c c

Y=3—>F80=§ i :
+(v+kx2 +ly2)[2—z+v’zj
c

Fll —7\427\,X Fzz —szy, r33 —7\127\42 FO]. F].O = }\‘;VX ’

! !
3 —AzV'y 3 3 —AzV'z
I —on = v Tg=Tg5=

(21)
Now, including the condition (11) we can derive the
following relations:

v+x2 =1—>v:1—x2 =1 (W + 0% +022),

= —2(xx— +hy by
c
V' ==2(M\'x + 7\,y7\. y+Az\'z).
If we apply the relations given by (22), then the Christoffel
symbols from the previous equations become the functions of
the parameter A and its time and space partial derivations,

A and A/, only. In that case the non zero second type of the
Christoffel symbols of the metric tensors (6) and (8) for
v =0,1,2,3 shown by the equations (18), (19), (20) and (21)
are transformed into the simplest relations given by (13),
(14), (15) and (16), respectively. On that way the proof of the
proposition 2 is finished.

a2y, (22)
C

(d) Proposition 3. If an alpha field is described by the line
element (4), then the geodesic equations, related to the non

zero second type of the Christoffel symbols FY from the

equations (13) to (16), have the forms given by the relations
(23) and (24). Thus, the geodesic equation for the coordinate
x% =ct is described by the relation:

xO:ct, XO:C, 5(’0:0, -

A=1x(Axc+%) + 2y (hyc+Y) + 22 (rz c+2)° =0,
(23)
On the other hand, the geodesic equations for the coordinates

Xt = X, X2 = Y, x2 = 7z are described by the relations:

R+ IxC — A 'xC2 = 0, y+ XyC - Kyk'yCZ =0,

7 +hC—hN2¢?=0.
For the time-invariant, or very slowly changeable alpha field,
the parameters Ax = Xy =hz=0 , and the relations 24 are
transformed into the simplest forms:

X —MAxc? =0, Y—ayAyc2 =0, 7—AzN2c? =0. (25)
The related force equations for a particle with rest mass mg
can be obtained by using of the relations (24):

(24)

F == MyAxC + myhok'xc?, Fy == MghyC + mohyLyc?,

F, =— MyhzC +mohz'zc?.
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For the time-invariant, or very slowly changeable alpha field,
the force relations (26) are transformed into the simplest
forms:

F, =mehi/xc?, Fy

—moAyAyc®, F, =myhzAzc?.
@7)
(e) Proof of the proposition 3. In order to prove of the
proposition 3, we can start with the well-known relation for

calculation of the geodesic equations [1-6]:

Y T yMyH — _

X +FWX X" =0, y,p=02123. (28)
Applying (28) and parameter y=0 we obtain the first
geodesic equation
y=0-%°— (xxzx'x + 2Ny + ez )( x0 )2
—2( 2% )XOXE = 2( Ay 'y )XO%% — 2(Azh 2 )XO%3

WX )2 = Ay(X2 ) =2 (P )P =0.
Taking into the account parameter y =1 and the relation (28)
we obtain the second geodesic equation

& —AxA'x
y=1,>%+| C
+7\.x(7ux27u'x + 7\.y27\.'y + A0 )

(29)

(XO )2

F2( 0RO + 20y ly )XO%2 + 2( ka2 )XO%3

+ (%) (K2 + (y ) (X2 )2 + (k2 )(x3)? = 0.
(30)
If we include parameter y = 2 into the relation (28), then we
obtain the third geodesic equation

=2 (x0)?

+7uy(7nx27\.’x + kyzk'y + AP0 )
+2( ok IXOKE + 2( Ay ATy IXO%2 + 2( Ay 'z )XOX3

+ (X)) + Ay ) (X2 )2+ (MA'z)(x3)? =0,
(31)
Finally, if we include parameter y =3 into the relation (28),
then we obtain the fourth geodesic equation
E —AzA\'z
+| C

+Az (szl'x + 7\.y27u’y + 2%\ 2 )

y=3>% (x°)?

+2( Mok 5 )XORE + 2( Aoy ly )XOXZ + 2( 222 )xXO%3

HAAX)(X)? + (MY ) (X2 )? +(Aad'2)(X3)? = 0.
(32)
Now, we can introduce the following coordinate system
into the previous geodesic equations:
(xo,xl,xz,XS) o (ct,x,y,2,),

0 1. 2 . .3

X =C, X =X, (33)

5(.0:0, 5(.1:5(.’ L2 . .3
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Applying the relations (33) to (29) we obtain the new form of

the geodesic equation for the coordinate x0 =ct (the first
geodesic equation)

y=0 — (xxzx'x A2y + A2z )c2
+2( A x)ex+2(AyA'y)cy + 2(AzA'2)C 2

F (X2 +AY(Y)? +12(2)? =0.
This relation can be transformed into the form of the first
geodesic equation, given by parameter A in (23). Thus, the

(34)

geodesic equation for the coordinate x° =ct (the first
geodesic equation) given by (23) is proved.

Further, applying (33) to (30) we obtain the new relation of
the geodesic equation for the coordinate Xt =x (the second
geodesic equation)

& — A x

y=1->%X+| C c
+7\,x(7\,x27\,'x + 7\.y27\,'y + 7\,227\.’2 )

2

+2( MAX)CX + 2( My e Y + 2( AxhzA'z ) C 2

HO X)X + (MY )(Y)? +(h'2)(2)? = 0.

Including the condition given by (23) (A= 0) this relation can
be transformed into the new form of the second geodesic
equation, given by the first relation in (24). On that way, the

(35)

geodesic equation for the coordinate Xt =x (the second
geodesic equation) is proved.
The new relation of the geodesic equation for the coordinate

X2 = y (the third geodesic equation) can be obtained by
applying (33) to (31)

y=2—>y+| C c?
+7»y(7ux27u'x + 7Ly27»'y + A2\ )

+2( yhx)CX + 2(Ay2Ay e Y + 2( Aydad'z ) e 2

+H ) (X)? + (A ) ) +(hy'z)(2)? =0,

(36)

Including the condition given by (23) (A= 0) this relation can
be transformed into the new form of the third geodesic
equation, given by the second relation in (24). Thus, the form
of the geodesic equation for the coordinate X2 = y (the third
geodesic equation) is proved.
Applying (33) to (32) we obtain the new relation of the
geodesic equation for the coordinate X3 =1 (the fourth
geodesic equation)
E — Az
y=3—>7+|C c
+Az (szl'x + 7\.y27\.’y + 7\.227\.'2 )

2

+2( k% )C X+ 2( AahyAy )C ¥ + 2( he?Nz)c 2
HA%)(X)? + (A )(¥)? +(Aah'2)(2)? =0,

37)

Including the condition (23) (A= 0) this relation can be
transformed into the new form of the fourth geodesic
equation, given by the third relation in (24). On that way, the
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geodesic equation for the coordinate x® =z (the fourth
geodesic equation) is proved.

Finally, multiplying the relations (24) and (25) by the rest
mass m, of a particle in an alpha field, we obtain the related
force equations given by (26) and (27), respectively. On that
way the proof of the proposition 3 is finished.

In order to apply the force relations (26) and (27) to an alpha
field we have to know the parameter A and its partial
derivations in space A'and time A . Applying (3) and (7) we
obtain the following equations for calculation of the
parametersA ,A/and A in an alpha field:

2 2
2U U 2U U
mec”  { mgc mec® |\ myC

oo i Ll vl
or [ mgc? or U mge

VT T |
ot J mgc” ot myC

A==ik

(38)
Here U and m, are the potential energy and the rest mass of
the particle in an alpha field. The related components of the

parameters A , A" and A in x, y and z directions are given by
the following equations:
X z X
=22 =2 =l =y =,
r r r r r (39)

z

YL T S WY b A W
r r r r

I11. UNIFICATION OF ELECTRICAL AND GRAVITATIONAL
FORCES

Let the source of the unified electrical and gravitational
fields is an object with mass M, electric point charge Q and
radius r. Thus, if a particle is an electron with a rest
mass my and an electric charge g , then the potential energy

of the electron in the unified field U is described by the
relation [37-39]
U=y, +Ug =

GM
99 MM _ g ag+meAye.  (40)

r

Here U, is the potential energy of a particle in an electrical
field, Uy is the potential energy of the particle in a
gravitational field, A is a scalar electric potential, Ay is a
scalar gravitational potential and G is a gravitational constant.
The potential energy function f(U) for this unified field can be
obtained by using equations (1) and (40):

2
2U u ] myGM
fU)= 2+[ 2]’ 2 qu_ . 2
mec?  (mpe? | ‘mpc®  mgre?  mgre
G.Q GM Mg q
< 2T o9 G- (41)
e re? 2 omy

2 2

2

My, (M
Mgy =G,Q-GM, - f(U)= eg+( eg] .
rc rc

v/
N{‘.xl?gcn
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Here parameter G.= g/my is the Kaluza-Klein constant [6-8],
obtained here on the natural way. Now including equations
(40) and (41) into (38) we obtain the following relations for

the parameters A, A'and A , valid for the unified field:

2M M ik | M M
h=zik [—2| 1+ —2 PYEELS — | 1+ ||,
rc 2rc \/_ rec rc

o Mg [ My M (. M,
A=tik— 1+ A= 9114+ %9 |
8t\/ rc? 2rc? rc? 2rc?

(42)
Thus, including (42) and (39) into (24) we obtain the geodesic
equations valid for the unified field. Further, including (42)
and (39) into (24), with the substitution

Mgg — M, =GQ,we obtain the geodesic equations valid

for the electrical field. Finally, including (42) and (39) into
(24), with the substitution Mgy — M =—GM , we obtain

the geodesic equations valid for the gravitational field.

Following the relations (42), (39) and (24), and the
mentioned substitutions, we can see that the field parameters
o and o' for the electrical field, gravitational field and unified
electrical and gravitational field satisfy the Einstein’s
geodesic equations. On that way the proof of the satisfaction
of the Einstein’s geodesic equations, is finished.

Now, applying (42) and (39) to (26) we obtain the force
equations for a particle rest mass m, valid for the unified

electrical and gravitational field:

: s 0 2Meg Meg X
7»¢0,—>FX=mOx=+|kmoa\/ |1+ — ?c

rc 2rc
mOIVIeg I"Ieg X
+t—— |1+ — T

r rc
2M M
Fyzmoyziikmo2 zeg 1+ ei e
ot rc 2rc r
+m0'\;|eg 1+ Mezg X,
r rcc )r

2M M
F, =m0'z'=$ikm0é 1+ — Ze
ot rc 2rc r

+ MoMeg [1+ Meg ]E.

r2 rc )r

(43)
For the time-invariant (or very slowly changed) alpha field
the parameters Ax= Xyz Az=0. In that case we should apply

the relations (27) for derivation of the force equations for the
unified electrical and gravitational field:
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. meM M
Jo=0, Fy =mpX = — eg[u ngf,

r? re? )r
F, = moy=—Mea [1, Meg |V (44)
y— o r2 rc2 )r’
myM M
F, =mZ= Ozeg(u ezgji.
r rc2 )r

Thus, the equations (43) and (44) show that the
gravitational and electrical forces are unified in the Einstein’s
for dimension (4D) by using of the gravity (geometric)
concept. An analog approach to derivation of the unified
electromagnetic and gravitational forces in 4D has been
realized by using generalized relativistic Hamiltonian in an
alpha field [36, 46].

A. Proof of the Prediction d) of RAF Ttheory

In prediction d) RAF theory predicted: unification of
electrical and gravitational forces can be done in the standard
four dimensions (4D). Following the previous consideration
we can conclude that the gravitational and electrical forces
can be unified in the standard for dimension (4D) by using of
the gravity (geometric) concept. The main consequence of
this approach is that the obtained relations for the unified
forces generally describe the interactions in the strong fields.
In the case of the weak fields the force relations are reduced to
the well known descriptions of the interactions in the weak
fields.

The previous consideration theoretically confirms
prediction d) of RAF theory: unification of electrical and
gravitational forces can be done in the standard four
dimensions (4D). Of course, this should be proved by the
related experiments.

IV. DERIVATION OF ELECTRICAL FORCE EQUATIONS
Applying the substitution Mgy —> M, =G,Q to the

relations (43), we obtain the force equations for a particle rest
mass m,, valid for the electrical field:

X;«rsO,FX:mOX':?ikmo2 @(HGQJ Xe
ot \ rc 2rcc ) Jr
+ mOGZeQ [1+ GE?JK :
r rcc )r
L ol 12G,Q G.Q) |y
F, =myy =F ikmy — X114+ =2 =c
y =Moy Oat(\/ rcz[ 2rc2nr
+ mOCzeQ [1+ GeZQJX,
r rce )r
. .o [26.0(. G.0Q))z
F, =my7 =F ikm, — X1+ —= —c
+ mo(ieQ (1+ Ge?jz.
r rce )r

(45)

v/
chl?gcn

Re:

For a time-invariant (or very slowly changed) alpha field, the
relations (45) are transformed into the form valid for the
electrostatic field:

. myG.Q G.Q\y

F, =mgy =—>—¢ (1+ ¢ j—, (46)
y 0 r2 rc2 )r
F, =my? = mOG;Q (1+ Ge?ji
r rcc Jr

() Remarks 1. The electrical force relations given by (45)
and (46) generally describe the interactions in the strong
fields. In the case of the weak fields the force relations are
reduced to the well known descriptions of the interactions in
the weak fields. Thus, from (46) we can see that the electrical

field is a weak for(G,Q/rc?)~0. In that case the term
(GeQ/rcz) can be neglected. On the other hand, the
electrical field is a strong for (G,Q/ rc2)>>0. For an

example, in the case of the hydrogen atom the amount of this

termis (G,Q/ rcz) ~5.3250-10°® ~ 0..Thus, the electrical

field of the hydrogen atom belongs to the weak fields. In the
extremely strong electrical fields and extremely short
distances [40-43,47], we may have situations where the

term (G,Q/ rcz) is close to unit(G,Q/ rcz)zl, or even
greater than unit(G,Q/ rc?)>1. For those situations the

term (G.Q/ rc) cannot be neglected.

V. DERIVATION OF GRAVITATIONAL FORCE EQUATIONS

Applying the substitution Mgy > Mg =-GM , to the

relations (43) we obtain the force equations for a particle with
arest mass myg valid for the gravitational field:

. o| |2GM GM ) | x
A=0,F, =myX=tkm, — 1-—— | |—cC
mOGM( GM]X
- 1-— =,
r? rc’ )r
rc 2rc r 7)
myGM GM \y
— 1-— |2,
r’ rc? Jr
ol |2GM GM z
F,=mZ=xkmy—| [——|1-——= | |—C

myGM GM )z
-—|1-— |
r recc Jr

For the time-invariant (or very slowly changed) alpha field,
the relations (47) are transformed into the form valid for the
gravitational static field:

45 www.ijntr.org



Relativistic Alpha Field Theory — Part Ill: Does Gravitational Force Becomes Positive if (GM/rc?) > 1?

f=0,-> F, = myx = — oCM (1— CM jf

r2 re? Jr’
. myGM GM \y
Fy=mgy=- > (1— Z ) (48)
E :m_:_mOGM 1_GM z
20 r? e Jr

B. Proof of the Prediction ¢) of RAF Theory

The gravitational force relations, given by (47) and (48),
generally describe the interactions in the strong fields. In the
case of the weak fields the force relations (47) and (48) are
reduced to the well known descriptions of the interactions in
the weak fields. Thus, from the relations (48) we can see that
the  gravitational force is negative (attractive)

for (GM/rc?)<1 . This is the case in the weak
gravitational field, where the term (GM/I’CZ) can be
neglected. On the other hand, the gravitational force becomes
positive (repulsive) if (GM / rc? )>1. This is the case in
the extremely strong gravitational field [40-43,47], where the
term (GM / rc? ) cannot be neglected. In our solar system

the term (GM / rc? ) is too small and can be neglected. For
an example, on the surface of our Sun the amount of this term
is(GM / rc? )~ 2.1193-10° <<1. On the surface of our
planet Earth the related influence of the Sun to this term
is (GM /rc?)~0.989-10® <<1 . Including mass and

radius of the planet Earth in this term we obtain that the
related gravitational influence of the planet Earth on its

surface is (GM /rc?)~0.695-10° <<1. The presented

amounts of the term (GM / rc? ) in our solar system could

be the answer to the question: why our experience is that
gravitational force is only negative (attractive) force?

Further, if the term (GM / rc? ) =1, then the gravitational
force is equal to zero. This is happened at the gravitational

radius r =(GM / c? ). This radius separates the attractive

and repulsive forces in a gravitational field. At the minimal
radius rm, gravitational force is positive (repulsive)

A= ( 4mOC4 / GM ). We can say that the nature protects

itself from the singularity by producing positive (repulsive)
gravitational force Frmin at minimal radius ry;, . From the

relations (48) we can see that the gravitational force is
positive (repulsive) in the region I, <r<r, , where
Iin =(GM / 2¢? ) (see the second part of this theory [31] )
and ry=(GM /c?) . At the Schwarzschild radius
Ieeh =(2GM /c?) the gravitational force is negative

(attractive) Fy =—(moc4/8GM) and belongs to the

v/
chl?gcn

Re:

negative (attractive) set of gravitation forces in the

regionry <r<oo.

On the Planck’s scale one can substitute M by Planck’s
mass M, and r by Planck’s length L,. Thus, on the Planck’s

scale the term (GM , / chz)zl. Following the relations

(48) we can conclude that the gravitational force of the
Planck’s mass M, is positive (repulsive) if the radius r is

smaller than the Planck’s length L, I < Lp . On the other

hand, if the radius r is greater than the Planck’s length L,
r> Lp , then the gravitational force of the Planck’s mass M,

is negative (attractive).

The previous consideration theoretically confirms the
prediction c) of the RAF theory: the gravitational force
becomes positive (repulsive) if (GM/rc?) > 1 that could be a
source of a dark energy. Of course, this should be proved by
the related experiments.

V1. CONCLUSION

It is well known that 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. Further in this paper we considered and
theoretically proved two of the four predictions of RAF
theory: 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). It is also shown that
positive (repulsive) gravitational forces belong to the
extremely strong gravitational fields. On the other hand,
negative (attractive) forces belong to the weak gravitational
fields, like in our solar system. This could be the answer to
the question: why our experience is that gravitational force is
only negative (attractive) force? Further, it is presented that at
the minimal radius rn, gravitational force is positive

(repulsive) F =(4mOC4/GM ). Therefore, we can say

that the nature protects itself from the singularity by
producing positive (repulsive) gravitational force Frmin at

minimal radius rp;,. 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. Of course, the predictions of RAF theory
should be proved by the related experiments.
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