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1. Introduction

In my research “Old Mechanics, Gravity, Electromagnetics and Relativity in One
Theory: Part I”, I published in “Journal of High Energy Physics, Gravitation and
Cosmology (JHEPGC)”, I put some principles for a new theory in mathematics
“titled The Extended Fields Theory”, where I derived some of the physics equa-
tions that can be applied to the electric and gravitational domains without dis-
tinguishing in this theory, which means that there is similarity between the
Maxwell and Lorentz equations for the electromagnetic and gravitational fields,
and to generalization this principle. I published two other research explained in
the first that perihelion precession, deflection of light passing near to the sun,
and the black holes, are cosmic phenomena which can be theoretically proved
through classical method through symmetry principle between the electronic

and gravitational fields, far away from the concept of space-time [1]. In the
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second, we obtained a precise ideal value of the universal gravitational constant
[2]. The significance of this law lies in the fact that, it connects three different
physical disciplines together, which are mechanics, electromagnetism and ther-
modynamics [3] without the concept of space-time.

Generally, in this new theory, we can prove that the cross product of two vec-
tors in the R** is directly proportional to the famous Einstein’s field equations
in General relativity theory, where it is important for the unification of relativity
with quantum mechanics, as well as also important for understanding of the un-
iverse, especially the metrics of general relativity (Ze. Reissner-Nordstrom me-
tric), and the separation between the space-time structure and the big bang, be-
cause that prove there was a creator before the universe existed

As a special case, we will briefly in this paper to link the New Theory with
Maxwell stress tensor equation, and in the next research, we will link Einstein’s
tensor and quantum mechanics to our New Theory.

This research paper is part of several scientific research groups with different
names to unite the science of physics to understand this scientific area; reader

has to check the indicated references.

2. Electromagnetic Stress-Energy Tensor on A.E Filed

As shown in my last paper [4], we can rewrite the cross force F,  for the

electromagnetic field, and Conversion the mix cross-product of two vectors
JeR* and BeR*? to mix dot-product as

Lo _IxLF-yxE (2.1)

where
J : 4-electric current density
Joross : 4-E M Lorentz force density

Also we may rewrite the curlB for u, #1 as,

VXE:,UOJ
thus
f;ross _(J)XE:(J) §: inEJE:(ExiB] \v/
Ho Hy
2
:V|:L(BXE):|:V{C (BX _’):|:V f;m
Hy 4nk
where:

T, is the EM Maxwell stress vector, or electromagnetic stress vector, defined by

I, = (BxE) = (BxE)

» For example:
let, ¢ is a complex orthogonal unit vector, and
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B=-76q"+51q* +46¢° +41¢* +262¢° —151v°

E =-151¢' —262¢" +41¢° + 464" —51¢° - 764°

T=T

em

2. —
ce =1

As explained in my last paper we get
¢ ¢ ¢ ¢ ¢ 4
=|-76 51 46 41 262 -151
-151 262 41 46 -51 -76

e

Bx

Thus
T = BxE =27613¢"* +3830q" +2695¢"* +434384"° —17025¢"°
+14143¢>° +13088¢™* +66043¢™>° —43438¢™° + 4354
—13088¢™ +2695¢>° —14143¢*° +3830¢™° —27613¢>°

— uy
=44

where

4" =q'xq’
The magnitude or length of the Maxwell stress vector T is defined as

|7q’|2 =|E'><E|2 :Z(T )2, u=12--Sy=u+l,u+2,---,6

uy

|T"|=./Z(Tw)2 ~103619 (2.2)

We can calculate the absolute value of the stress vector T by using the clas-

Then,

sical way as following,
B-E =|B||E|coser = |B[ cosex

E’xE:E’Esinazézsina
[BE|=|B]|[sine 5]

thus
cosaz%z%:O%az%"
B B
Then,
7| =|Bx E|=|B[ sin90° =|B|" =103619 (2.3)
7 =[2 [ =|2] 8

P » The last equation equals the length of the Maxwell stress vector in Equa-
tion (2.2).

3. The Value of Lorentz force Density by Matrix Form

Let us suppose the equation,
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. oT,
f=V.T= S =57TW (3.1)

Y

T, is the matrix form of stress vector, or electromagnetic stress tensor, de-

fined by
T/‘ a (T)M/

We may conversion the mix cross-product of K e R*? and FeR** to

mix dot-product as shown in the master form bellow
ExF=K-F+M (3.2)

where:
M: orthogonal vector, M 1 ¢',i=0,1,2,3
for the electromagnetic field we have

K=B : F=E : T=KxF

Then we have
T=BxE=B-E+M=B-B+M=B+M
So,

V.I=V-B*+V-M=V-B’

fu=(VT), =(V-B), =0,(F)

uy uy

Or as the following
2
f/l :ay(Bw) (3'3)

» Now in the example at hand, suppose that

C=1e" +2¢' —4¢* +16°

V =C or as the form, 0,=C,

By rewriting the magnetic field vector B as the matrix in the form

0 =76 51 46
(17}) | 76 0 41 262
wo | =51 —41 0 -151
—-46 -262 151 O

we therefor get
J=VxB=CxB

0 76 51 46
i w 76 0 41 262
J,=(CxB) =C,B, =(1 2 —4 1) 4l 0 st
-46 -262 151 0

J,=(310 -174 284 1174)
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fuow =(I%xB) =J,B

wy HTHY

0 =76 51 46
76 0 41 262
-51 41 0 -151
—-46 262 151 0

foos =(~81712 342792 185950 —74212) (3.4)

=(310 —174 284 1174)

On the other hand, we can conversion the square of vector B to matrix form

as,

2

0 -76 51 46
2 76 0 41 262
(8,) =
-51 41 0 -151
—-46 -262 151 O
—-10493 -14143 3830 -27613
—14143 -76101 43438 2695
3830 43438 27083 -13088
-27613 2695 —13088 —93561

Then we obtain
—10493 -14143 3830 -27613
—14143 -76101 43438 2695
) 3830 43438 27083 -13088
-27613 -2695 -13088 -93561

c,(B,)=(1 2 -4

Thus
2
f,=C,(B,) =(-81712 -342792 185950 -74212) (3.5)

P > Here the last force density equals the cross force as shown in Eq. (3.4).

4. Calculate the Stress Vector 7T
In our theory we assume that
k:gg’ : ﬁ:gE : T:g([?xﬁ)
g =diag(£1,1,1,1)
On the other hand, from master form and the results above, we have
- —\2 )
KxF=(gB) +M=k>+M

Let, matrix A = (k) M,,, = —A/
Then we get

(RxF) =(k*) +(b), =(k, y+M, =A-aI

HY

Here the Lambda symbol A denote as Eigenvalue of matrix (K x F ) ,A equals the

average of the elements on the main diagonal of matrix A as follows:

Azitr(A)
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where:

tr(A): is the trace of a matrix A (or the sum of the elements on the main di-
agonal of A)

I unit matrix, [ =diag(1,1,1,1)

» For an example at hand, we will use the matter case where its assumed that,

g =diag(-1,1,1,1)

Then we get
100 00 76 51 46
0 1 00[7 0 41 262
Kw=880=10 01 0|51 —a1 0 -151
0 0 1)l-46 —262 151 0
0 76 51 —46

76 0 41 262
k,
o 1-51 -41 0 -151
46 -262 151 0

Taking the square of last equation

10493 14143 3830 27613

> | —14143 -64549 35686 9687

( ”7) 7| 3830 35686 21881 -8396
-27613 9687 —-8396 —89329

Il
Z

The eiginvalue A can be easily defined by equation.
1 1
A= Ztr(A) = 2(10493—64549—21881 —89329) =-41316.5

The cross-product of K and F is defined

10493 14143  -3830 27613 1 000
oL —14143 —64549 35686 -9687 | |0 1 0 0

(K><F) - 41316.5
w | 3830 35686 -21881 -8396 | |0 0 1 0
27613 -9687 -8396 -89329) (0 0 0 1

Then we obtain
-51809.5 —14143 3830 27613
I —14143  -23232.5 35686  —9687
w | 3830 35686 194355  —8396
27613  —9687  —8396 —48012.5

4.1. Calculate the Components of 7, by Master Form

P From last equation, we can now defined the components of the stress tensor

as

T,, = —51809.5 (4.1)
T, =T, = —14143,3830,-27613 (4.2)

i
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28577 35686 —9687
T, =| 35686 71245 -8396 |, i,j=1,2,3 (4.3)
-9687 -8396 3797

4.2. Calculate the Components of 7, by General Relativity Way

P As shown in my last paper and example above, we have

o & _E _E
C C C
0 -76 51 46 E
= 0 B, -B
(§)=76 0 41 262 | |
wo|=S1o-4L 0 SISL VB 0 B
—46 -262 151 0 c } !
E
= B, -B 0
C

Let, ¢, =1lc=1
By Comparing the middle-hand side with the right-hand side of the above

equation we can be easily calculated the electric and magnetic field

E =76 : E,=-51 : E; =-46
B =-151 : B,=-262 : B,=41
E =76e' —51e’ —46¢° : B=-15l¢' —-262¢° +41¢’
E*=10493 : B?=93126

In general relativity the components of the stress tensor shown as
T, = —l(E2 +B)
2

T, =T, =(ExB)

i i

T; = (E,.Ej +B.B, +5le00)

Then we get,

T, = —l(E2 +B”)=-51809.5 (4.4)
2
e' 62 63
ExB=| 76 51 —46/=—14143¢' +3830¢” —27613¢’
~151 -262 41
T, =T, =(ExB) =-14143,3830,-27613, i=12,3 (4.5)

28577 35686 -9687
T, =(EE, + BB, +5,T,,)=| 35686 71245 -8396 |, i,j=12,3 (4.6)
~9687 —8396 3797

P » The last Equations (4.4)-(4.6) are equivalent to the equations in (4.1)-(4.3).

This proves that there is no contradiction between this paper and the
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theory of general relativity, and this in no way happens if there is any mis-
take in new theory.

5.New Coordinate System @ of the Stress Vector T

5.1. By Using New Coordinate System @, We Can Rewrite the
Stress Vector 7 as the Following

T =51809.50,, +141430,, —38300,, +276130,, +141430,, +23232.50,,
> ~356860,, + 96870, —38300,, —356860,, —19435.50,,
+83960,, +276130,,396870;, +83960,, +48012.50,,

where O, isa orthogonal unit vector

5.2. The Length of the Stress Vector 7
» The length of the stress vector T is defined by,

|f|2 :Z(Tw)z’ u,y=0,12,3

IT|=\3(7,,) =103619 (5.1)

> > Note that the last equation equals the Equation (2.2)

Then,

6. General Stress Tensor
6.1. Electromagnetic Stress Tensor
As shown in the example above, in the Extended Fields Theory, the cross-product

of two electromagnetic vectors BeR** and E eR"*’ can be written as the

matrix in the form

Lo EE. 2
(BxE)'_z{ 12f+BiBj—%@,(f—2+BZH (i,7=0,1,2,3)

v Cc

Therefore

1
2 2 2 p2
T, =6, [EiEjJrc BB, -9, (E*+c’B )}

6.2. Generalization the Stress Tensor

In general, the cross force F, . can be written as

Cross

F()_ P _1E) 1,

&g d(a) &

Cross

SO

4
c

dnk

f’=c2fm=v-{ (éxg)}:v.f'

Suppose now that the vector G is defined by equation
G =2(BE)
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Then
4 4
f':c—Z(éxE)— el
8nk nk
The last equation can be written as the
(FO — @T’r
c
Or on the tensor form
8k,
=T, (6.1)

6.3. Gravitational Stress Tensor

As it is known there is similarity between electromagnetic and gravitational laws,
for example, the symmetry between the Maxwell equations for the electromag-
netic (EM) fields and Maxwell equations for the gravito electromagnetic (GEM)
fields, and the symmetry between the Lorentz’s force-law for EM fields and the
Lorentz's force-law for GEM fields [5].

s0, we can rewrite the Equation (2.1) as the following

S gcross :JX%Fg =J,xB,
where
F,=mE, +CKZ><mBg

112 The masses of the objects.

J, + 4-mass current density.

Seeross : 4-GEM Lorentz force density.

B, : 4-Gravitomagnetic field.

E, : 4-Gravitational field.

The striking analogy between the Coulomb’s electrostatic force and the New-

tonian gravitostatic force suggests that the analogous quantity for electrical per-

mitivity ¢, in gravitation is [6]:

1
“ " nG
we can deduce by analogy with electromagnetism that:
1 4nG
2
¢ = and p,, = 7

Now, we can rewrite the curlg’g for u,, #1 as,
VxB g = /uOng

thus
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where:
G: the gravitational constant.
€ 1s the gravitational permittivity of free space.
Ky, s the gravitational permeability of free space.
T, is the Maxwell gravitational stress vector, or Gravitoelectromagnetism
gravitational stress vector, defined by
- =
%= B

xE, )

For now let us assume that,

fl=¢ gmst-{ ¢ (ngEg)}V-T;

4nG
G; =2(B, E,)
Then
' C4 o) T C4 70
e U el
The last equation can be written as the
=0 8nG =,
q;g - o Tg
Or on the tensor form
0 _8nG .,
(G2 )W == (T, )W (6.2)

The matrix @, is the same as the Einstein’s tensor G, in general relativ-
ity without space-time structure, this is what we will prove it in the next research
7. Conclusion

We do not need to prove the theory of general relativity or the theory of Big
Bang to new physical hypotheses that are difficult to imagine, as the curvature of
space-time induced by the presence of the massive body, as simple as it is, there
is a creator for universe.
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