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Abstract

Relativity theory based on a single transformation law (STL) for 4-vectors and tensors under universal rotation matrix (URM) on
a unit circle satisfies principle of relativity, conservation laws and new symmetry valid for v<c, v = ¢ and v>c. This model can be
called as relativity theory for all velocities (RTAV). The framework of relativity theory under universal Lorentz transformation
matrix (ULTM) on a unit hyperbola gave form invariance of spacetime laws of physics for v<c only. URM is the inverse of
ULTM. In this model, time and space components remain equal at v = ¢ and reciprocate at v<c and v>c such that spacetime as a
whole remains same for all observers. We consider the transformation of electrodynamic laws consisting of electromagnetic field
(EMF), Maxwell’s equations (ME) and conservation law in tensor components form. STL under URM gives rise to new
symmetry of EMF, ME and conservation law along their diagonals. These terms constitute structure of zero-point
electrodynamics (ZPE). Matrix method and Einstein’s summation convention method (ESCM) are employed. Both methods
agree up to the transformation of EMF, ME but differ in the transformation of conservation law. Usual electrodynamics remains
same for all observers without being affected by ZPE. Conservation law in matrix method holds as usual. In ESCM, zero-point
conservation appears as 4D EM wave while conservation law itself becomes 7D EM wave. In quantum theory zero-point energy
violates conservation law whereas in our model ZPE is necessary to validate form invariance of spacetime laws and conservation
law. This model of relativity is equally valid for noninertial frame.
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1. Introduction

Principle of relativity doesn’t put any constraint on upper  quirement of principle of relativity is that all the spacetime
limit of speed and geometry of spacetime. The basic re- laws of physics must remain same for all observers in their
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original form after transformation. Only STL for 4-vectors
and tensors under 4 by 4 universal physical identity matrix can
provide universality of spacetime laws. Physical identity
matrix is more general concept as mathematical identity ma-
trix becomes its special case. The role of physical identity
matrix is to keep the spacetime laws in their original form.

Noether’s symmetry principle in the context of spacetime
physics demands form invariance of spacetime laws in their
original form after transformation, conservation law corre-
sponding to new symmetry. We do need such a model of
relativity theory that is not only valid for the whole spectrum
of velocities. In the present era of high-Q technology, scien-
tists are looking for faster than light (FTL) based theory to
explain warp drive like phenomena that is a special case of
RTAV. We must have at least a consistent theoretical frame-
work that can accommodate objects moving faster than light.
The new framework of RTAV must obey principle of relativity,
conservation law and symmetry principle. Our present model
fulfills these requirements.

Where did the idea of RTAV come from? The idea of RTAV
emerged from two sources. Firstly, from the form invariance
of 4-velocity under URM that gave the relation (c’,v') =
(c,v) and secondly, from the squared Lorentz factor in URM

2
y?=1/(1+ ). In URM on a unit circle, the terms 1/(1 +
C

v? v? v? - .
c_z) and c—2/(1 + c_z) clearly indicates the existence of FTL.

As for as the case of mass and energy is concerned, 4D mo-
mentum remains same for all observers under URM that is
(%, P") = (%, PY). Since 4-velocity remains same for all
observers without affecting the constancy of speed of light so
we should not worry about it. Experiments on FTL are in
pipeline so we need to be patient. Existing statement of prin-
ciple of relativity doesn’t differentiate between spacetime
laws of physics and 3-dimensional laws. It has been shown in
[1-4] that form invariance of spacetime laws same for all
observers require STL for 4-vectors and tensors along with
universal transformation matrix. This mechanism contains
form invariance of individual 4-vectors and tensors as well as
inner product of 4-vectors and tensors. In SR, length contrac-
tion and time dilation are not 4D concepts. According to SR,
time and space are interwoven so length contraction term
must contain time component and time dilation term must
contain space component such that combination of length
contraction and time dilation as a whole must remain same for
all observers to satisfy EPR.

We can state the principle of relativity in the present context
as: All the spacetime laws of physics based on STL for
4-vectors and tensors under URM behave such that time and
space components remain equal at v = ¢ and reciprocate at
v>c and v<c but the spacetime as a whole remains same for
all observers.

The reciprocation or undulation of time and space com-
ponents implies warp drive mechanism. In other words, at
v>c, in the transformation of time component: Time com-
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ponent decreases and space component increases while in the
transformation of space component: Time component in-
creases and space component decreases. This undulation of
time and components happens at a regular pattern. Similar
pattern occurs for v<c but in opposite sense. At v = ¢, both
components remain equal. In the light of above observation,
our model will play as a guidance system for theoretical and
experimental physicists.

Hyperbolic geometry doesn’t provide the possibility for
FTL but URM on a unit circular geometry is found a valid
candidate for FTL. URM on unit circle is the reciprocal of
ULTM on a unit hyperbola. Squared Lorentz factor in ULTM
becomes infinite as y2 = o at v = ¢ on a unit hyperbola
whereas on a unit circle y2 = 0.5 at v = ¢. The unavailability
of ULTM and STL for 4-vectors and tensors have been the
two causes of inconsistency of special relativity with the
principle of relativity and resolved with applications in [1].
On the other hand, special relativity being questioned even
today in the contemporary literature [6-9]. FTL is becoming
popular [10-15] due to the need of warp drives [16-22]. We
shall focus mainly on RTAV electrodynamics under URM on
a unit circle.

In this paper, we present the relationship between matrices
on a unit hyperbolic and unit circle where they behave in
reciprocal manner in Table 1. Both matrices are universal and
behave as physical identity matrices. Furthermore, STL for
4-vectors and tensors with URM on a unit circle predicts
structure of zero-point electrodynamics (ZPE) within usual
electrodynamics. There is only one model that contains ZPE
terms along the diagonal of EMF [5] as an intermediate step of
similarity transformation of EMF. Quantum theory predicts
zero-point energy that violates conservation law whereas in
our RTAV model of electrodynamics, ZPE is necessary to
validate form invariance and conservation law. Two very
important concepts i.e. unification of Plank’s constant and
vector angular momentum as 4-angular momentum L* and
Work and torque as components of 4-torque t will be useful
in the unification of relativity with quantum theory. Relativ-
istic conservation laws in terms of equation of continuity for
4-current density, 4-Momentum, 4-Angular momentum,
4-Torque are presented which have no counter in the con-
temporary literature on relativity and quantum theory.

Notations Used in Paper: Notations in this model are
adopted according to modern approach of relativity. Greek
alphabets y, v, a, B, ...runs from 0 to 3 and Latin letters i, j,

k, ... from 1 to 3. Comma (,) denote partial differentiation e.
0

g.Ey = 0—1;: Partial derivative of electric field w. r. t. time, E;
= g—i Partial derivative of electric field w. r. t. x-axis, E, = 3—5
Partial derivative of electric field w. r. t. y-axis, E5 = ‘;—i

Partial derivative of electric field w. r. t. z-axis, F*, means
4-dimensional or spacetime partial derivative of EMF tensor.
4-dimensional Coordinates x* = (x°, x*, X%, x%) = (ct, X, y, z) =
(ct, ') with x° = ct and X' = (X, y, z). Time component ct is
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scalar while space components X' is vector such that x* is the
unification of time and space. The dimensions of all compo-
nents are that of length.

1.1. Necessary Requirement for Form
Invariance of Spacetime Laws of Physics

In order to get form invariance of spacetime laws of physics
in their original form after transformation, validity of con-
servation laws and symmetry, we do need two basic re-
quirements

i. Universal transformation matrix

ii. A single transformation laws for 4-vectors and tensors

What problem gave rise to these requirements?

While studying Maxwell’s equations in tensor form where
divergence of electromagnetic field tensor is equal to
4-current density. Maxwell’s equations in tensor form are the
unification of Gauss’s law and Ampere’s law. According to
relativity theory, transformation of Gauss’s law must appear
as the mixture of Gauss’s law and Ampere’s law and similar
for the transformation of Ampere’s law such that transfor-
mation of Maxwell’s equations as a whole must remain same
for all observers. It is only possible if and only if the both
conditions are satisfied.

Maxwell’s Equations in tensor form are given as

P o=

H 1)
If both sides of above equation are transformed under dif-
ferent transformation laws, then we never get the same results.

FHY = RH RV F P, JH= RK, J¢ @

Means

PR o= M 3)
On the other hand, if the both sides of equation are trans-
formed under the same transformation law, then the results are

always in complete agreement.
P, = REF® M= RM J*

(4)
implies

FHV’ — JH

®)

WV

This also implies the validity of transformation of elec-
tromagnetic field and conservation law
FHY = RH F (6)

F“,Xw = Rﬁ Fof://'u’]!.lp’ = Rg]ﬁxu’

U]

Where RY is universal rotation matrix on a unit circle.

62

These are entirely new results completely consistent with
the principle of relativity.

1.2. Discovery of Universal Rotation Matrix on a
Unit Circle

It was the most exciting moment when URM on a unit cir-
cle emerged as inverse of ULTM on a unit hyperbola. This
discovery not only established a relation between unit circle
and unit hyperbola but also gave rise the possibility of RTAV
theory. The reciprocal relation between mathematical equa-
tions of hyperbola and circle in terms of velocity is very
strange. Universal rotation matrix on a unit circle in 2D and
4D were mentioned in [1], page 9, 10, [2], page 224, Table 5,
rotation matrix as universal spacetime exchanger matrix
(USEM) in [3], page 28, for record but were not applied due to
further investigations.

1.2.1. Universal Rotation Matrix on a Unit Circle

Universal rotation matrix in 2D on a unit circle in terms of
velocity is

- —<- 0 0
a+3 a+ D
2
uy _ v
[Rv] - c2VZ 1v2 0 0 (8)
(1+ C_Z) (1+ C_z)
0 0 1 0
0 0 0 1
-2
DetR= —=;
a+ =)

It behaves as a physical identity matrix and possesses con-
tinues symmetry.

Its inverse in terms of velocity is universal rotation matrix
on a unit hyperbola

2

L vz
v2 - CZv2 0 0
Q-2 Q-2
®R)=[]=|__% . ©
——= = 00
Q-2 al-2
0 0 1 0
0 0 0 1
a+ %)
+ —_—
Det (R*) ' = —<
( V) (- ‘c,_j)

The discovery of URM on a unit circle as inverse of ULTM
on a unit hyperbola is the key point for FTL theory of rela-
tivity.

Their product gives us identity matrix that satisfy the in-
verse relation between them
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_ V2 1 v2 - v2 v2
= = - a+ =z Q-
1 _ 522 0 0 1 _ 2 _ 0 0 Det (Rs) x Det (RP-) 1 _ c2 C; =1
N4 v v v v A\ Vv
I+ A+ -2 i-= -2 a+ =
V2 V2
=z 1 =z 1 = . L
(1: 7z n 0 0|f- " < TS 0 0 1.2.2. A Comparison of URM on Unit Circle and
z z Tz ez ;
0 0 1 0 0 0 10 ULTM on Unit Hyperbola
L0 0 o L 0 0 0 1! We have preferred URM on a unit circle over ULTM on a
1.0 00 unit hyperbola because URM possesses continues symmetry
0 100 (10 at all values at v<c, v = ¢ and v>c, whereas ULTM on hy-
0.0 10 perbola becomes undefined at v = ¢ and imaginary at v>c. In
[0 0 0 1 . . .
Table 1, a brief comparison is given
Table 1. Comparison of Universal Rotation Matrices on Unit Circular and Unit Hyperbolic Geometry.
Universal Rotation Matrix on a Unit Circle Universal Rotation Matrix on a Unit Hyperbola
Universal Rotation Matrix Universal Lorentz Transformation Matrix
Cos?8 Sin®8 0 0 Cosh?8 —Sinh?0 0 0
py_|Sin?0 Cos?0 0 0 u1 _ |—Sinh?0 Cosh?6 0 0
[R V] - [LV] -
0 0 1 0 0 0 1 0
0 0 0 1 0 0 0 1
det R = Cos?8 — Sin2%@ det L= Cosh?8 + Sinh?6
Matrix above possesses continues symmetry as spacetime laws of Matrix above possesses continues symmetry as spacetime laws of
physics remain same at all angles. physics remain same at all angles.
The values of Cos?0 and Sin?0 in terms of velocity can be found  The values of Cosh?8 and Sinh?6 in terms of velocity can be
from the relation found from the relation
v? v?
tan?0 = — tanh?0 = —
C C
And using And using
Cos?8 + Sin?0 =1 Cosh?8 — Sinh?@ =1
Cos?8 = 1v2 Cohs?0 = 1V2
1+ 2 -2
Sin% = —=; Sinh26 = —<
a+ = -2
Substituting these values in (1), we get Substituting these values in (1), we get
[ L <0 0] [ - ——Z- 0 0]
| +z G+ | | a-= -2 |
[Th I H] v2
[Rv] = | (:Zv2 1v2 0 Ol [Lv] - | czv 1v2 0 Ol
1+ z A+ -z 0-2
0 0 1 0 0 0 1 0
0 0 1 0 0 0 1
1- é 1+ =
DetR= & Detl= <
a+ 2 a-=
2 _ 1 2-_ 1
a+ % a-9
The inverse of matrix (6) is The inverse of matrix (6) is
-1 -1
R = [4] 7] = [RY]
v2 v2
|[ - ——Z 0 0]| |[ L 0 O]I
a-= 1-= a+z A+
-1 v2 -1 v2
R =] = | < L 00 7] = [’ = S — 00
- 0-z a+ 2 a+zx)
l 0 0 1 0J l 0 0 1 0J
0 0 0 1 0 0 0 1
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atv =c, gives

yZ:% anddetR=0
1190 0
2 2

Ri]=[z 3z 00
0 0 1 0
0 0 0 1

Matrix above is singular idempotent but it behaves like an identity
matrix in the sense that all the spacetime laws of physics in terms of
4-vectors and tensors including their inner products remain same for
all observers. It is entirely a new discovery. Matrix is valid for all
velocities and gives finite results at v<c,v=cand v> ¢

1.2.3. Universal Rotation Matrix in 4D on a Unit Circle

atv =c, gives
y?= oo and det L = oo
w —oo 0 0
pp _|—© oo 0 0
[LV] [ o 0 1 0
0 0 01

Matrix above implies All the 4-Vectors and tensors remain same in
their original form after transformation only for v<c.

[ vi vs vi o]
1 2 c2 2
v2 v2 v2 v2
Utz Atz Otz A+
vi v3 vs
2 1 2 2
v2 v2 v2 v2
[Rp‘] _ (1+ C—z) a+ C—Z) 1+ c_2) a+ C_Z) (11)
c c c
v2 v2 v2 v2
1+ C_z) (1+C_2 1+ C_2) a+ C_Z)
2 2
v3 vz Vi
2 2 2 1
v2 v2 v2 v2
1+ C_z) (1+C—2 1+ C_z) a+ C_z)
[ vi vi Vi)
1 c c __c?
v2 v2 v2 v2
Q-2 Q-2 -2 Q-2
2 2 2
Vi V3 vz
2 1 2 2
- v2 v2 - v2 - v2
(Ru)—l _ [LH] _ -2 Q-2 a-= Q-2 (12)
Vo= 7
__ 2 1 __
v2 % v2 v2
Q-2 Q-2 Q-2 -2
2
C C C
- v2 v2 - v2 v2
| -2 Q-2 Q-2 Q-2 |
Their 4D version also satisfy the inverse relation
[ v v; 0 i v; i
1 2 2 2 1 c2 2 2
v v v2 v2 v2 v2 - v2 - v2
I+ Q+zx A+zx) A+z Q-2 -z -2 -2
vi v 71 vi vi vi
c2 1 c2 2 ¢z 1 ez 2 1.0 0 0
V2 v VZ Vz Vz v Vz Vz
Utz Q+z A+z A+ Q-2 Q-2 Q-2 A-21_10 1 0 0 (13)
v v i v v i 0010
c2 2 1 2 2 ez 1 ez 00 0 1
vz vz V2 V2 V2 Z ) vz
I+ Q+z OG+z) O+ Q-2 -2 -2 -2
c c c — c c — c
Vz VZ VZ VZ VZ VZ V2 Vz
+z) Q+z G+z A+l G-z -2 -2 Q-2 |
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2. Application of 2D URM in the
Transformation of 4-Vectors

2.1. Relativity of Spacetime Position
Coordinates Under URM in 2D

xH = R¥xe (14)
x* = (x9,x1,x%,x%) = (ct, x1,x2,x3)
V2
! 2 _ 0 0
, 2 2
(ct) a3 A+ 5 (ct)
x| = v xt
= v 1
x? (1+CV— 1+% 0 0jfx2
X3' 2 2 X3
0 0 1 0
0 0 0 1
VZ
oz
> (ct) + —5x1!
@] |e+ g
1’ v2
2 |7 | e+ —xt
» ) 1+ 3)
X X2
3
X
Relativity of Time Coordinate
v2
Ix* (15)

()= [—ml(c) + [
5 3

c2

(Ct) ( CZ) [(Ct) + —X ]

In the transformation of time coordinate, we get the mixture
of time component and space component so time is relative
concept.

Relativity of Space Coordinates

1(ct) + [ﬁ]xl (16)

v2 v
(1+ C—Z) + C—z)

In the transformation of space coordinate, we get the mix-
ture of time component and space component so time is rela-
tive concept.

Relativity of time and space coordinates remain equal at v =
¢ but reciprocate in the case of v>c and v<c. The sum of time
and space coordinate remains same for all observers.

(A7)

(18)
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Universality of Spacetime as a Whole
Collecting all the components on left- and right-hand side

(ct, %+ x4 x¥) = ([ C”](c)
z
[(”—ZV_ZZZ)] Xl + x2 + x7) (19)
a+ %)
(ct,x¥ + x¥+ x3) = (ct, xt + x% + x3)
(ct',x") = (ct, x)
XM = xt (20)

Spacetime 4-D coordinates remain same for all observers

2.2. Relativity of 4-Velocity Under URM in 2D

Vi = Ry (21)
yi o= (St axd d
dt’ dt’ dt’ dt
redt ] [ 1 é T cdtq
cde c o oll5
dt v2 1 v2 dt
dx? a+tm 1+ dx?
d | = v2 L dt
dx? c? = 0 0|
—_— v v -_—
dt (1+ C_2 (1+ C_z) dt
dx? 0 0 1 offe
rde L0 0 0 -«
2 —-
it 1 cdt Z_z dx?
[cdt ] 2 . 2
—_— vey dt voy dt
dt 1+ c2) 1+ cz)
d 1’ 2
ol | e, 1 et
2 = 1+ ﬁ) dt 1+ ﬁ) dt
dx” c? c2
dt dx?
axt Tt
L gt dX3
dt
Relativity of Time Component of 4-velocity
2
v
cdt _ 1 cdt (D) jaxt
— =gt (22)
a a+ 3 a+ ) *
ro_ 1 2) 1
¢ = [—Flc+ [ ]
a+ =) 1+

In the transformation of time coordinate c or speed of light,
we get the mixture of speed of light component and of spatial
speed component v! so c or speed of light is relative concept
not absolute.

Relativity of Space Components of 4-velocity
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2
dx?’ () cdt 1 dx?
el il nrvate il e frres (23)
dt 1+ Z_Z) dt 1+ Z_Z) dt

1 1

2
()
< lc+ [—=

vl = [—5
a+ ) a+ )

v

Similarly, In the transformation of spatial component of
velocity v, we get the mixture of ¢ or speed of light and of
spatial component v! so v?! is relative concept.

dx? _ dx?
b @
dx3' _ dx3
T (25)

Universality of 4-Velocity

cdt’ dx! + dx?' + dx3’

dt ' dt dt dt

v2 v2
=( (1+ Cz) cdt [(1+C_2)] dx! + dx? 4 d (26)
- v\ | at” vlae Tlar o Tq
(+2)]* ar
cdt 'y b cBdt |
dt dt dt dt dt ’ dt dt dt

(c', vV +v¥ +v¥)=(c, v +vi+vd)
(c, v')=(c V) 27)
The above result implies FTL
T (28)

4-velocity remains same for all observers

2.3. Transformation of 4-Momentum P* Under
2D Universal Rotation Matrix

For simplicity, we use 2D URM for transformation other-
wise the result remains same under 4D URM on a unit circle.

PY = R¥pe (29)
v2
1 2
-0 0
(@] |2 o [®
P |=| % . p!
IPZ'I ) ) 0 0 P2
lP3’J 1+ C_Z) (1+C—2) P3
0 0 10
0 0 0 1

Result:

pW= pH (30)

Contravariant 4-Momentum remains same for all observers
in its original form after transformation. Covariant
4-momentum has the same form for all observers.

At v = c, energy and momentum are equal or balanced

At v>c and v<c, energy and momentum reciprocate. As a
whole, Energy-momentum remains same for all observers

2.4. Transformation of 4-Angular Momentum
L* Under 2D Universal Rotation Matrix

Symmetry principle requires conservation of angular mo-
mentum to satisfy invariance of rotation. We have the relation
of 4-angular momentum that is a unification of Plank’s con-
stant h and vector angular momentum L. This relation is our
new discovery and have been un-noticed in the contemporary
literature on relativity and quantum theory.

For simplicity, we use 2D URM for transformation other-
wise the result remains same under 4D URM on a unit circle.
L = (L% L) =(h, L) = (r.P, rxP)

LY = RMLC (31)
VZ
1VZ CZv2 0 0
h i+ 0+ h
Ll _] Lt
| Tl — ——% 0 of|w
L3' 1+ c_z) (1+ c_z) L3
0 0 1 0
0 0 0 1
Result:
L¥= L# (32)

Contravariant 4- Angular Momentum remains same for all
observers in its original form after transformation. Covariant
4-Angular momentum has the same form for all observers.

Atv = ¢, Plank’s constant and angular momentum are equal
or balanced

At v>c and v<c, Plank’s constant and angular momentum
reciprocate. As a whole, Plank’s constant and angular mo-
mentum remains same for all observers

2.5. Transformation of 4-Toeque T Under 2D
URM

Symmetry principle requires conservation of angular mo-
mentum to satisfy invariance of rotation. We have the relation
of 4-angular momentum that is a unification of Plank’s con-
stant h and vector angular momentum L. This relation is our
new discovery and have been un-noticed in the contemporary
literature on relativity and quantum theory.

For simplicity, we use 2D URM for transformation other-
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wise the result remains same under 4D URM on a unit circle.
¢ =(1° T) = (W, T) = (r.F, rxF)

™ =RYre (33)

Result:

™= T (34)

Contravariant 4- torque remains same for all observers in
its original form after transformation. Covariant 4-torque has
the same form for all observers.

2.6. Conservation Laws in Spacetime Physics

Relativistic conservation laws are more general than clas-
sical physics. Relativistic conservation laws in terms of
4-vectors are expressed in the language of Lorenz gauge

condition A%, = V.A+ ‘Z—T: 0, where A and ¢ are vector
and scalar potential respectively. One of the well-known
conservation laws is electromagnetic conservation law in
terms of divergence of 4-current density which is also called
equation of continuity. In the contemporary literature on rel-
ativity, no attention is given on such simple and consistent
formulation of conservation laws.

Conservation of electromagnetic Sources in Terms of
4-Current Density

o dp _
,u—V.]+ a—o (35)

In tensor notation electromagnetic conservation law is

F*l, = V.Eg + V.[(VXB)—E;] =0 (36)
Conservation of 4-Momentum
B aP° _
P, =V.P 7_0 37)
Conservation of 4-Angular Momentum
B oh _
L,=V.L+ at-o (38)
Conservation of 4-Force
B OE _
F,=V.F+ 5—0 (39)
Conservation of 4-Torque
T oW _
T,=V.T+ E_O (40)

2.7. Transformation of Conservation Law

All the above conservation laws remain same for all ob-

servers in their original form after transformation under URM.
We here only mention one for convenience.

P\, = R,P% = P, (41)
V2
1 z
o' 0 0
[P'O:] Y ar Y [Po]
PT v2 P
= 2 1
o < 0 0f|p3
l i‘ (1+ ‘C’—z) (1+‘C’—§ i
P 0 0o 1 ofP:
0 0 o0 1
L p v2
PO,, = 2 Yo c? P1
RS a+ ‘C’—z) 1
v .
1: - c2 0 + 1
i ) T
P2 = P3
P3 = P3
Pl = Py (42)

Conservation of 4-Linear momentum remains same for all
observers. Usual Lorentz transformation doesn’t possess this

property.

2.8. Transformation of Inner Product of
4-current Density J*J,,

In special relativity theory, it is believed that only inner
product of 4-vectors remains same for all observers but in our
formulation, 4-vectors and their inner product remain same
for all observers.

2

, L Z_zz 0 0
[09?] |+ a+ % 92
_ ]1' 2 B v2 _ ]1 2
—EV’;Z S —x 00 —8232 )
= A+ %) 1342
e B R N
0 0 0 1
()2 = ——(2 - —<-(Y)?
(1 = (1+ C—z)
~(1)? = = (92 - ——(J1)?
a+ a+

67
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- ()2 = ()

Collecting all the terms on left- and right-hand sides

[(9)%, - )2 - 02)2 - )21 =1 %(W,
S0 09 = ()

[0°)% - 0")* - 077 - 07)21= 9% - (D -
5% - 0%
[0°)% - 4M21=10%% = (9%
Result:
¥ = g"? (44)

Inner product of 4-currenr density remains same in single
step transformation

62

Adding and rearranging all terms on left- and right-hand
side, we get

2 2
2 _(+ g2 A+ g2 g2 g2

o2 ox? 9y? 022 (g, \Cr_;) a1y Z_:)axz ay? 022
2 _y2=92 _y2
otz o2
0?=0? (46)
2_ 92 2
= oz v (47)

4-D wave operator or de Alembertian operator remains
same in its original form

3. Application of 2D URM of Unit Circle
in Electrodynamics
Electrodynamics based on single transformation law for

4-vectors and tensor in 4D universal rotation matrix predicts
complete structure of zero-point electrodynamics within usual

- 2 - 9o 2
2.9. Transformation of " = at2 v electrodynamics. Zero-point electrodynamics is affected by
frame of reference but the results remain finite at v<c,v=c¢
[ 9% 1 Z—i 9 and v>c that was not possible in our earlier model [4] where
atzz %) a+r D 00 "t;z zero-point structure became infinite at v = c. Usual electro-
o0 vzc ¢ ~ o dynamics remains same for all observers. Both models obey
92 | = c_Z2 1 — 0 0 a2 (45) EPR, conservation law and symmetry principle.
~oy? a+ ) A+ T oy?
2 2 . - -
-z 0 0 1.0y 2 3.1. Transformation of Electromagnetic Field
L S o0 o 1t o
FHY' = RYF®Y (48)
v2 7
1vz szz 0 0
FO’O’ F0'1' FO’Z’ F0'3' 1+ C—Z) a+ c_z) 0 El EZ E3
F1'0' F1’1’ F1'2' F1’3’ ﬁ _El 0 B3 _BZ
F20 g1 g2 g szz 1v2 0 ol|l-gz2 —-B3® o Bl
F30 31 R32  p33 + 2 O+ —E3 B2 -R! 0
0 0 10
0 0 0 1
V2 V2 V2
_ c2VZ El 1V2 El 1v2 E2 + c2VZ B3 1V2 B3 _ czvz B2
FOv a+3) a+ ) a+ 3 a+ ) a+ %) a+ 3
1V v2 v2 v2
EZ"" =1__1 gl c_Z2 1 c_22 2 1 . B3 c_22 B3 — 1 , BZ (49)
F3v a+ %) a+5) 1+ a+ %) a+%) a+ %
—E? -B? 0 B!
-E3 B? -B! 0
Equation (49) is the new symmetry of EMF but remains in
original symmetry of EMF after simplification that is very oo é .
. . - _ c
strange prediction. The new symmetry terms or zero-point FoT = e E (50)
c2

terms along the diagonal of EMF validate the form invariance
of EMF.
Zero-Point Electric Field
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4D Electric Field
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v2
1 P

E+

FO’V’

—[(B® —B?) —E']

a+%)

(51)

2
v
+=

Transformation of electric field gives us the combination of
electric and magnetic field

It remains finite at v<c, v =cand v> c.

Zero-Point Magnetic Field

v2

c2

El
2
a+%)

FiT = (52)

Tensorial Magnetic Field

v
py;
z
'
a+=

Fiv = E+ 1ﬁ){[(33_32]—1a1] (53)

a+

Transformation of magnetic field gives us the combination

Zero-Point Electromagnetic Field

v2

C_zvz [E1 - El] 0
a+=

FHW (54)

It remains finite at v<c, v =c and v> c.

Electromagnetic Field

F¥Y' = E + {[(B® — B?] — E'] + [(B! — B®) — E2] +
[(B—BY) —E°]} =0 (55)

The combination of electric and magnetic field as elec-

tromagnetic field remains same for all observers in its original
form after transformation.

3.2. Transformation of Maxwell’s Equations

: Y F*Y = RYFY, 56
of electric and magnetic field v R (56)
It remains finite at v<c, v =cand v> c.
v2
1 oz
v 00
FOY a+Yy  a+ o 0 E} E3 E}
" c C
FV v é ) —E_10 0 B_32 —B%
2'v' , - C 0 0 _EZ —B3 0 Bl
L a+ Y a+ry 0 1 3
3V c c _E3 BZ _Bl 0
B 0 0 1 of "o Bi 7Bz
0 0 0 1!
V2 V2 V2
o ——< By —E} —E3+—2,B) —E3-—<.B%
FoY o a+ 2 a+ 2 a+ 2 a+ 2 a+ 2 a+
F1Vv v2 v2 v2 v2
v = 2 El Z El 2 EZ 1 B3 2 EZ 1 BZ (57)
FZ'V’ - v2_ o, v ,1 v2_ 2 + v2_ 2,2 vZ_ b2 T v2 .3
WV (1+ C_z) (1+ C_z (1+ C_Z) (1+ C_Z) (1+ C_Z) (1+ C_z)
FY oy —E3 —B} 0 B
-E} B2 -B} 0
Equation (57) is the new symmetry of Maxwell’s equations. Zero-Point Ampere s Law
The two new symmetry terms or zero-point terms along the
diagonal of (57) contribute to validate the form invariance of oy é .
ME that remain same for al observers. Foa = 2 Ei (60)
Zero-Point Gauss s Law ¢
2 Ampere’s Law
FO00 = — (1:2v2) Eb (58) 2
=z o, A
¢ F'V, = —Z V.E+—[(VxB)!—E}] (61)
G 5 LaW (1+C—2 (1+c—2
auss s
2 Transformation of Ampere’s law gives us the combination
1 - 9 b 9 9
FOY, = oz Ve +( szz [(VxB)! —EL] (59) :);Wz‘\irsnfei;ii\s/;aw and Gauss’s law. It means Ampere’s law’s
¢ Z

Transformation of Gauss’s law gives us the combination of
Gauss’s law and Ampere’s law. It means Gauss’s law is rela-
tive.

69

Zero-Point Maxwell s Equations
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2
c2

2
-

Eo Ej (62)

v2 v2
1+ C_z) a+ p3

Maxwell’s Equations as Sum of Gauss s Law and Ampere’s
Law

Usual Maxwell’s equations in tensor form remain same for
all observers in their original form where constancy of speed
of light is contained in it by birth.

3.3. Transformation of Conservation Law by
Matrix Method

2 2
o 14+ 145 . .
Y = ¢ +sz) V.E +( +sz) (Vx B) —E, ]} (63) Conservation law by matrix method holds as usual
Toary 1+ ’
Y = RYF™, (65)
"t VI o Vvl
F*V = [V.E]+ [(VXB)—E,]} (64)
WV )
v2
1 Z
oV 0 0
FoY V'O’ (1+ ‘C'—;) 1+ ‘C’—j) 0 E,110 E,220 E.330
F R é L _E,l()l 0 B,?E1 _B,231
F2Y V2! (1: LN 0 0||-E%, -Bi. 0 B3
FSVV’ v'3' OCZ 0(:2 1 0 _E,:)E)S B,213 _B,123 0
0 0 0 1
v2 ) ) v2 ) v2
c2 1 1 2 c2 3 3 c2 2
- E E E B E3g — B
' 2 ,01 2 ,10 2 ,20 2 ,21 2 ,30 2 ,31
FO Lo a+ 5 a+ 5 a+ 5 a+ % a+ %) a+ 5
FY™Y' o v2 v2 v2
, 1 2 2 1 2 1
F2Vv - ) E,%n Cvz E,%n Cvz E,220 + vZ B,Sﬁl Cvz E,330 - —‘,28,231 (66)
V2 a+ ) a+ 3 a+ 3 1+ a+ =z +
F3Y v —E2 —B3 0 Bl
4 ,02 ,12 ,32
_E,%3 B,213 _B,123 0
Relation (66) is the new symmetry of electromagnetic
conservation law. The two new symmetry terms or zero-point o 1 é s ) L
- . -_— C
terms along the diagonal of (66) are necessary to validate Flyo = = V.Eo + W [(B21 — B31) — E,] (70)
c2 c2

conservation law in its original form after transformation.
Zero-Point Conservation of Gauss’s Law

v2

0 =z
FO° 00 = —(1+c vz)E,lm (67)
2z
Zero-Point Conservation of Ampere’s Law
VZ
" z
F11 gy = (1+° v2) E,101 (68)
g
Zero-Point Conservation Law
V2 V2
W Z Z _
FY ow = ——S7Eby +—7E}; =0 (69)
1+ C_Z) 1+ C_Z)

Conservation of Gauss’s Law

70

Conservation of Ampere's Law

v2

Fi'V' - 2
Vi 2

1
—V.Eg +——-[(B%; — B%,) —Ep ]+
a+%) a+%)

[(3,132 - B,312) - E,Zoz]"'[( B,213 - B,123) - E,%s] (711)

Total Conservation Law

2 2

" a+%) a+%)
F”,XW = (1+:2) V.E, + s ‘c,z) [(B%; — B%1) — Epy ]+

g 2

[(B%, — B32) — E]+[( B3z — Bhs) — Ejsl

Fulvr

v = V.Eg+ [V.(VXB) — V.Eg]

oy
F*Y

=0 (72)

Electromagnetic conservation law remains same for all
observers in its original form after transformation.
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4. Spacetime Laws of Electrodynamics at

V=C

1

2
A\
a+ =2

v2

c2
a+ %

0

0

v
CZ

2
A%
1+ =)

1

1+%)
0
0

0
0

1
0

0

0
11

(73)

The situation at v = c, is very interesting where the deter-
minant of above matrix becomes zero and it reduces to sin-
gular idempotent matrix but still applicable to validate form
invariance spacetime laws of physics and conservation laws
with new symmetry.

11 90 0
2 2
1 1
RE=17 7 00 (74)
0 0 1 O
0 0 0 1

This matrix behaves like an identity matrix in the sense that
all the spacetime laws of physics in terms of 4-vectors and
tensors remain same for all observers. Time and space com-
ponents are equal but spacetime as a whole remains same for
all observers. The motion along the trajectory v = ¢ is smooth
and undisturbed is a wonderful prediction of this model. The
trajectory below and above v = c, time and space components
reciprocate each other but spacetime trajectory as a whole
remains same for all observers.

4.1. Transformation of Electromagnetic Field

FWY' = REFoY (75)
11
FO’v’ ; ; 0 0 0 El EZ E3
F©v_ |t 12 0 0 —E? 0 B3 —B?
FZ'V’ 12 2 _EZ _B3 0 Bl
F3v 0 01 0 _E3 B2 -pB! 0
0 0 0 1
. _tpt 1o Ap2 1lp3s 1pz 1p2
Fov [ ;B B ZE+7B° JE —-B
F1v e 1pt gz, 1p3 1.3 1o
F2v = 2E zE 2E+2B zE 2B (76)
F3'v' l —EZ —B3 0 B1
-2 B? —B? 0

Equation (76) is the new symmetry of EMF which on
simplification gives the original symmetry of EMF that re-
mains same for all observers.

Zero-Point Electric Field

FOO = ——f! 77

71

4D Electric Field
Zero-Point Magnetic Field

cper

Fit = ! (78)

Electromagnetic Field

PV = B+ {[(B° — B?) — E'] + (B!~ B%) —E] +
(B2~ BY) — E*]} =0 (79)

The combination of electric and magnetic field as elec-

tromagnetic field remains same for all observers in its original
form

4.2. Transformation of Maxwell’s Equations

F*Y, = RLF™Y, (80)
] [ 2 0 0] 0 Ei EX E3]
FYVol | 1 o oll"E6 0 B} -—B}
Yol 16 6 1 oll"E6 —-Bi 0 B}
Y, 00 0 1 l—E,% B -BY 0
' 1 1 1 1 1 1
FOv 1 [-3Eb 2Ei JE3+2B} -E3-—-B3]
Ftv _1gt gt gz 4 1p3 1lp3  1p2
o | = B0 ZE1 gEa+9B2 B3 —oB;
25 -E3 -BY 0 B
Fv ol | Zg3 B2 ~B}, o |
(81)

Equation (81) is the new symmetry of ME at v = ¢ that
reduces to original symmetry of ME.
Gauss s Law

FO'V'

v = 2 VE+[(VXB)! - E}] (82)
Transformation of Gauss’s law gives us the combination of
Gauss’s law and Ampere’s law. It means Gauss’s law is rela-
tive
Ampere’s Law
FIV, = 2V.E+—[(Vx B)! — E}] (83)
Transformation of Ampere’s law gives us the combination
of Ampere’s law and Gauss’s law. It means Ampere’s law’s
law is relative
Zero-Point Maxwell’s Equations
o 1 1
FH* w = _EE'lo +E Elll (84)
Maxwell’s Equations as Sum of Gauss's Law and Ampere's
Law
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P = G VEAGHDITXE) ~Edl} (@)
P = [VE]+ [(VXB)—Eo]}  (86)

Usual Maxwell’s equations in tensor form remain same for
all observers in their original form

4.3. Transformation of Conservation Law by
Matrix Method

Conservation law by matrix method holds as usual

" V,v’u' = Ri Fow,,v'p’ (87)
FO VO 12 0 0 0 E,110 E,zzo E,33o
F1v 11 “El, 0 B3, B
AL 11 0 01 21 131
FZVV' V2 (2) (2) 1 0 l_E,j92 _82,312 01 B,132 J
lF3 v ,Vrng o 0o o 1Il=Eps Biz —Bjs 0

Conservation of Gauss s Law

FU'V'

1 1
VO V. E,O + 5 [(le - B,231) - E,101] (88)

Conservation of Ampere’s Law

_ 1

iy 1
F'ly = Fy V.E,+ Fy [(B%; —B%;) — Efq]+ [(B}, —
B32) — Ef,]+[( Bis — Bh3) — Ejs] (89)

Total Conservation Law

v 1 1 1 1
F o = G+ V-Eg + (7 +DI(B3: — BEy) —Eyl+
[(Bi2 — Bi2) — Ef2]+[( Bis — B3s) — Eds]

v
F*Y

= V.Eo+ [V.(VxB) — V.E,] =0(90)

Electromagnetic conservation law remains same for all
observers at v = ¢ in its original form after transformation.

5. Results of Electrodynamics Under 4D
URM on a Unit Circle

Electrodynamics in tensor form consists of EMF, ME and
conservation law. The final results of ZPE and usual electro-
dynamics are presented here

Zero-Point Electromagnetic Field

v2 v% v%
Fu’u’ = 2 _ 2 1_npt 2 2 _
L v R e L
v3
B?] + —~~[B*-B3] =0 (91)

v2
(1+ C_Z)

72

Zero-Point Maxwell s Equations

v2

c2

Ffh = — ([V.E] +[(VXB)—Eol} (92
1+
Zero-Point Conservation Law by Matrix Method
V2 V2
F'ly = ——Sz V.Eq +—=V.E, =0 (93)
1+ ) (+z

Equations (91), (92) and (93) constitute ZPE which is frame
dependent but remains finite at v = c and v> c. They play very
important role to validate EPR, conservation law and sym-
metry principle.

Usual Electromagnetic Fild

F¥Y = B+ {[(B — B?) — E'] + [(B' — B%) — E*] +
(B2~ BY) —E*]} =0 (94)

Usual electromagnetic field remains same for all observers
in its original form
Usual Maxwell’s Equations
F*V' , = [V.E+ [(VXB) —E,l} (95)
Usual Maxwell’s equations in tensor form remain same for

all observers in their original form
Usual Conservation Law by Matrix Method

v’ _
P, =0

(96)
Usual conservation law in tensor form remains same for all
observers in its original form
Equations (94), (95) and (96) constitute usual structure
of electrodynamics that remains same for all observers and
obeys EPR, conservation law and symmetry principle.
Conservation Law by Einstein Summation Convention
Method
Zero-Point Conservation Law

v2

FRY = 2(—Z)E 97
uaty ((H\C;_;)) ( )
Total Conservation Law
V2
P = =07 = V) —S5E (98)

VZ
1+ =
( cz)

Note that zero-point conservation law and total conserva-
tion law are frame dependent but remain finite at v<c, v =c¢
and v> c.
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6. Discussion and Comparison

A model of relativity theory for all velocities RTAV has
been developed that can be called as amplified version of
relativity as it contains existing relativity as a special case and
covers all regions of spacetime diagram. STL for 4-vectors
and tensors and URM on a unit circle are the two mathemat-
ical tools that have played key role in the development of this
model.

Main Features of the RTAV Model

6.1. Properties of URM on a Unit Circle Atv =0,
v<c,V=candv>c

2

- —<- 0 0
a+ L a+
v2
RI=|_5 2 ool e
A+ G+
0 0 10
0 0 0 1

z
A%
a+ 2

Now, we analyze the form of URM at different values of v
and behavior of spacetime laws of physics in each situation

i. At v =0, URM matrix (99) reduces to usual identity ma-
trix

[6¥] = (100)

S O O
(=R )
o= OO
= o OO

Here, time and space components remain independent of
each other. Gauss’s and Ampere’s law remain independent of
each other.

ii. At v<c, consider for example v = 0.5 ¢ then matrix (99)

Here. DetR = % but it behaves like an identity matrix in the

sense that all the spacetime laws of physics in terms of
4-vectors and tensors remains same for all observers such that
time and space components reciprocate each other but as a
whole spacetime remains same for all observers.

iii. At v=c, matrix (99) becomes singular idempotent

[RY] = (102)

o= O© O
o O O

O ONIRNIR
O ONIRrNIR

Its det R =0 but it behaves like an identity matrix in the
sense that all the spacetime laws of physics in terms of
4-vectors and tensors remains same for all observers such that
time and space components remain equal but as a whole
spacetime remains same for all observers. In other words,
singularity at v = ¢ doesn’t, affect the existence of spacetime
laws of physics that is an outstanding prediction of URM on a
unit circle represent form invariance of EMF, ME and con-
servation law that remain same for all observers.

iv. At v>c, (99) Represents FTL. Consider for example v =
2c then matrix (99) becomes

1% 9 0
5 5
[R]==|5 5 00 (103)
0 0 1 0
l0 0 0 1J

ItsdetR= — g but it behaves like an identity matrix in the

sense that all the spacetime laws of physics in terms of
4-vectors and tensors remains same for all observers such that
time and space components reciprocate each other but as a
whole spacetime remains same for all observers.

6.2. The Nature of Electrodynamics Under URM

becomes On a Unit Circle
19z oy £ 10 o i. New Symmetry of Electromagnetic Field
[1-25 1.25 ] 5 5 The transformation of EMF under URM by STL for
[R‘V‘] = 2—2? é 0 0| = § g 0 0] (101)  4-vectors and tensor method gave rise to new symmetry.
0 0 1 0 0 010
| 0 0 0 1J l0 0 0 1J
v2 v2 v2
ez 1 1 1 1 2 2 B3 1 3__ 2 B2
v2 v2 v2 v2 v2 v2
1+ C_Z) a+ C_Z) 1+ C_Z) 1+ C_Z) 1+ C_Z) 1+ C_z)
2 2 2
FYVI=|__t g 2 & o, 1 @@ 1 (104)
a+ Z—z (1+Z—2 1+ ‘c’—z) 1+ ‘C’—z a+ ‘C’—z) a+ ‘c’—z
—E? -B? 0 B!
-E? B —B! 0
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Apparently, the above matrix of EMF under URM seams to
violate original symmetry of F*¥ but the final result gives us
the original form of EMF that remains same for all observers.
Two new symmetry terms or zero-point terms along the di-
agonal are

v2

FOO = ——< gl (105)
1+
v2
Fit = <! (106)
a+=

There exists only one model of spacetime electromag-
netism by H. A. Atwater [5], pagel29, Equation (107), where
he transformed electromagnetic field under Lorentz trans-

formation matrix by similarity transformation but in two steps.

In the first step single time Lorentz matrix is employed due to
which new symmetry terms appeared along the diagonal of
electromagnetic field like our method but he further moved
towards similarity transformation. Since his model doesn’t
provide form invariance so cannot be persuaded further. An-
yhow, his model provided the existence of new symmetry or
zero-point terms along the diagonal of electromagnetic field.
Atwater’s electromagnetic field equation containing new

symmetry or zero-point terms

[ —yBcE? —yE?! —E? —E3]
I yE? gt B> —B?|
Fay = 107
“ = |yt -peBy ylez-py oo |17
v(E® +BcB?) yEES+B%) -B' 0

Two new symmetry terms or zero-point terms along the
diagonal are

FO0 = —yBcE! (108)

Fiv = Bp1 (109)
Equation (107) and our relation (104) agree in the process
of having new symmetry terms. Our relation remains in its
original form but his EMF doesn’t possess original form due
to non-universal nature of Lorentz matrix.
ii. New Symmetry of Maxwell’s Equations Under URM

Transformation of Maxwell’s equations in tensor component form
under URM resulted in new symmetry

N4 \'a v
o2 1 1 2 1 2
_CZE%) 2E11 2E22+ Cngz 2E33_ CzBZ_?,
v ’ Vv ’ Vv ’ Vv ’ v ’ v ’
a+ 2 a+ 2 a+ 2 a+ 2 a+ =) 1+ =)
V2 V2 V2 V2
[F“" ] ={__<Z gt <2 _ gt Z_ 2 1 3 Z g2 _ _ 1 2 (110)
hY V2 B V2o B V2 72 V2 vz D3
a+ 2 a+ 2 1+ ) 1+ a+ =) a+=2)
2 3 1
—E% —B3 0 B3
—E3 B2 -B} 0
,0 1 ,2

The above relation represents Maxxwell’s equations with
two new symmetry terms or zero-point terms along the di-

agonal.

v2

c2

tempted to transform Maxwell’s equations in tensor compo-
nent form based on similarity transformation technique in
Galilean metric page-132, as a candidate for noninertial frame.
Atwater’s Maxwell’s equations are on page-133.

Gauss's Law in Galilean Metric

FO = ——<—E} (111)
(1+C—2) , p
(V.E) = = —v(V x B), (114)
V2
Fi1, = C_zvz E} (112) Components of Ampere’s Law in Galean Metric
(1+C—2
v? ’r 10E; ,V
. . . . - = = +=-—+5(V.E—-E
These terms contribute to validate form invariance of (1 CZ) (Vx B); Holx c2 ot cz( 11)(115)

Maxwell’s equations.

On simplification, (110) gives us original form of Max-
well’s equations in tensor form that remains same for all ob-

1 9E,

1 Y 0B3 \%
c2 0t

v2 o +
(1 - C_z) (VxB); = Hol2 2 ot C_2E2,1 -

A\
servers as < Es1 (116)
Wy _ v? o 1 0Ez , v 0B v
F v [V.E]+ [(V x B) EO]} (113) (1 - c_z) (VxB); = Holz + c_26_t3 c_Za_tZ C_ZE3‘1 +
2
. : . By, (117)
Atwater is the only author in the whole literature who at- cz b
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It is to be noted that similarity transformation technique
doesn’t contain zero-point terms along the diagonal of EMF,
ME and conservation law. They contain zeros along the di-
agonals. Antisymmetric EMF under similarity transformation
remains antisymmetric but not in its original form. Similar is
true for conservation law in tensor form.

Our Maxwell’s equations in tensor form remain same in
their original form but Atwater’s set of Maxwell’s equations

(114) to (117) do not remain same for all observers. Anyhow,
Atwater’s work is highly appreciable to introduce new ideas.

We have done complete framework of electrodynamics in
2D and 4D Lorentz transformation by STL method as well as
in similarity transformation method given in tables 2 and 3.
These results were presented in [4] but there are misprinting
of mathematical symbols of operators which lead to confusion
in physical meanings.

Table 2. Electrodynamics in 2D and 4D Lorentz Transformation (Single Transformation Law Method).

STL Based Electrodynamics in 2D Lorentz Matrix

Y -yv; 0 O
Wp_|-yv+ vy 00
[LV] 0 0 10

0 0 0 1

Lo=Ly =y L =1%=11%=L=-yv
Transformation of Electromagnetic Field

F],L’v’ - LH'FOLV'

o
Zero-Point Term of Electric Field
FO0" = yv,E?

4D Electric Field

FOY = yviE! + y[E+vy (B? - BY)]

Zero-Point Term of Magnetic Field

F'V' = —yv,E

Magnetic Field in Tensor Form

F'V' = —yv;E + y[(B? — B%) — E'] +[(B" — B®) — E?] +[(B -
BY) — E¥]

Electromagnetic Field

P = y(1 = vE +y(1 - v)[(B2 —B®) —E'] +

[(B! — B%) — E?] + [(B? — BY) — E?]

Transformation of Maxwell’s Equations

F*Y == LFY,

Zero-Point Term of Gauss’s Law

FO'O,,O’ = YV1E1,o

Zero-Point Term of Ampere’s Law

Fl'l,,r = _YV1E1,1

Zero-Point Term of Maxwell’s Equations

Fu'“, W YV1E1,0 _YV1E1,1

Gauss’s Law

FO = Y(V.E) = yvi[(Vx B)! = E' ]

Ampere’s Law

FIV' = —=yvi(V.E) + y[(Vx B)! —E' o] + [(Vx B)2 —E%] +
[(VxB)® —E3]

Maxwell’s Equations in Tensor Form

F* = y(1 = v)(V.E) + y(1 —v)[(V x B)! — E* ,]+[(V x
B)? —E%,| + [(Vx B)® — E3 ]

Transformation of Conservation Law

STL Based Electrodynamics in 4D Lorentz Matrix

Y —YVi —YV2 —YV3
[Lp] - —YV1 Y 0 0
v —yv; 0 Y 0
—yvs 0 0 Y

L =Ly =1 = 1% =y, L% = L'y = —yv,
Transformation of Electromagnetic Field

FHY = L FeY

Zero-point Terms of Electric field

FO0 = (yv.E)

Zero-point Terms of Magnetic field

F'" = — (yv.E)

Zero-point Terms of Electromagnetic field
F¥¥ = (yv.E) - (yv.E)

4D electric Field as 4D Lorentz Force
FOV' = y{v.E+ [E+ (vx B)]}

Magnetic Field

F"V' = —yE - (yv.E)
Electromagnetic Field
F¥Y' = y(v X B)

Transformation of Maxwell’s Equations

wv' W pav
F v = L, F v

Zero-Point Term of Gauss’s Law

FO'O'

o = YV.Eo

Zero-Point Term of Ampere’s Law

F''" = —yV(v.E)

Zero-Point Term of Maxwell’s Equations

FHY w = Y.Eq —YyV(v.E)

Gauss’s Law

FOV, = y{v.Eq + V.[E+ (vX B)]}

Ampere’s Law

Fiv,

—Y{V(v.E) — [(V x B) — E|}

Maxwell’s Equations in Tensor Form

F* = y{v.E + V.[E + (v X B)]} = Y{V(v.E) — [(V x B) —
Eol}

Transformation of Conservation Law
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wv — M pav
P = LaF ™
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B e = L F,

Zero-Point Term of Conservation of Gauss’s Law

FO’O',O’O’ = YV1E1,00

Zero-Point Term of Conservation of Ampere’s Law
Fl,l,,1'1' = _YV1E1,11

Zero-Point Conservation Law

e = 8 (yviED)

Conservation of Gauss’s Law

FO Lo = Y(V.Ep) + [3yv,EY)

Conservation of Ampere’s Law

FY' i = =yvi(V.Eq) +v[(V X B)) —E' ;] + [(V X B)% —
Ez,oz] + [(V x B),33 - E3,03]

Complete Conservation Law

P e =02 = V3 (yviEY) + y(V.Eo)+ +Y[(V x B)} —
E o] +[(VXB)3 —E2 ;] + [(VX B} — E3 5]

Fu’u'

Zero-Point Term of Conservation of Gauss’s Law
FO'O,,O’O' = yv.Eqo

Zero-Point Term of Conservation of Ampere’s Law
F' 4 = —V2(yv.E)

Zero-Point Conservation Law

FHY ww = 2V E)

Conservation of Gauss’s Law

FOV' Lo =P(yv.E) + y(V.Ey)

Conservation of Ampere’s Law

—V2(yv.E) + yv[(V x B) — E ]
Complete Conservation Law

Conservation Law as 7D Wave of Electrical Power

F*Y e = [P=V2](yv.E)

iv'
FY

Table 3. Electrodynamics in 2Dand 4D Lorentz Matrix (Similarity Transformation Method).

Similarity Based Electrodynamics in 2D Lorentz Matrix

Y —-yv; 0 O
wp_|=yva vy 00
[LV] 0 0 10

0 0 0 1

=LY =y, 1% =% =1 1% =LY = —yv,
Transformation of Electromagnetic Field

FHV' = L LyFoP

Electric Field

FO7 = E! + y[E? 4+ E®] — yv,(B® — B?)

Magnetic Field

FIV' = —E' —yE? — yE® —yv,(B? - B®)

Electromagnetic Field

FWY' = E! + y[E? 4+ E®] —yv,(B® — B?) —E' —yE? —yE® —
yv,(B? —B®) =0

=0

Electromagnetic field remains antisymmetric but not in its original
form

7

Furvr

Transformation of Maxwell’s Equations
N W yeop
F! v = L‘;L‘éF Vv
Gauss’s Law
FO'V',v’ = E1,1 + YEz,z + YE3,3 + YV1[(B2,3 - B3,2)]
Ampere’s Law
F v _E1,0 - YEZ,O - YE3,0 + YV1[E2,1 + E3,1 - Ez,z -
E3,3] + Y[(B3,2 - Bz,3) + YV1(B3,0 - Bz,o) - Y(B3,1 + Bz,1) +
Bl'3 — Bl’2

Maxwell’s Equations in Tensor Form

;=

F*Y v oo E1,1 + YEz,z + YE3,3 + YV1[(B2,3 - B3,2)] - E1,0 -
YEZ,o - YE3,0 +yvy [E2,1 + E3,1 - Ez,z - E3,3] + Y[(B3,2 -
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Similarity Based Electrodynamics in 4D Lorentz Matrix

Y —YVi ~YVz ~YV3
[Lu] - —YVi Y 0 0
v —yv2 0 4 0
—yvs 0 0 Y

Lo =LY =15 =13 =y, L% =L = -y
Transformation of Electromagnetic Field

F¥Y = Ly Ly FoP

Electric Field

FOU = y2{[E + (v x B)] — v[V.E]}

Magnetic field

FY' = — y%{[E + (v x B)] = v[V.E]}
Electromagnetic Field

F*V' = y2{[E + (v x B)] — v[v.E]} — Y?*{[E + (v x B)] — V[v.E]}
=0
F¥V' =0

Electromagnetic field remains antisymmetric but not in its original
form

Transformation of Maxwell’s Equations

F*"' |, = LLYFe,

Gauss’s Law

FOU . = —y2v2[V.E] + y?V.[E + (v X B)]

Ampere’s Law

F'Y' = y?[V.E]y —Y2[E+ (v X B)] + Y2V X [B — (v X E)]
Maxwell’s Equations in Tensor Form

F*V = —y2V2[V.E] + y?V.[E + (v x B)]+y?V[v.E] y —
Y2[E+ (vXB)] o+ y*V X [B— (v X E)]

Transformation of Conservation Law
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Bz,s) + YV1(BS,0 - Bz,o) - Y(B3,1 + Bz,l) + Bl,s - Bl,z
Transformation of Conservation Law

v’ _
F o

Wyv poB
= LLFP
Y R T E1,10+ YEZ,zo - YV133,20+ YE3,30 + YV132,30 -
E1,01 YBS,21 - YV1E2,21 - YV1E3,31 - YB2,31 - YEZ,oz +
yv1B3 g+ yviE? 15, — YB® 1, +Bl 3, — YE? o3 — yviB? 5 +
YV1E3,13 - YBZ,13 - Bl,23 =0

uv —
F v = 0

Conservation law holds but not in its original form

oo
F*Y L = L

F Wy

vpav'
LYF®

e = —VVEVE]y +Y2V.[E + (v X B)] g+ Y (v2[V.E] —

V.[E+ (v x B)] o}
% _
F v 0

Conservation law holds but not in its original form

iii. New Symmetry of Electromagnetic Conservation Law in Tensor Form Under URM: Matrix Method
Finally, no one has ever attempted to transform conservation law in tensor components form even by similarity transformation

technique.

Transformation of electromagnetic conservation law in tensor component form under URM resulted in new symmetry

_ v2

V2 V2 7

2 1 1 1 1 2z 3 1 3 2z 2
- Cvz E,Ol V2 E,10 V2 E,ZO Cvz ,21 V2 E,30 - Cvz B,31
(1+ C_Z) (1+ C_z) (1+ C_z) (1+ C_2) (1+ C_Z) (1+ C_Z)
V2 V2 VZ
[F”/V' ] = 1 2 1 2 _p2 1 Z g3 1 2 (118)
VW ———7Ep = E 7 E%0 +— B2 -7 E; -7 B31
a+ 5 a+ 5 a+ %) a+% a+ %) a+%)
2 3 1
_E,OZ _B,12 0 B,32
| —Ej}s Bis —Bjs 0 |
Equation (118) is electromagnetic conservation law with  nents FO%., FY* ., F¥%,,, F*?,, constitute ze-
W0 new symmetry terms. ro-point conservation law F** . as 4D EM wave. F"" .

2

o =
FO g0 = =——5En (119)
a+ =)
V2
1q1 3
F'V 1 = —<5Ej, (120)
a+ =)

These terms are necessary to get form invariance of elec-
tromagnetic conservation law that remains same for all ob-
Servers.

F“_VV,H, = V.Eg+ [V.(VXB)— V.E;] =0  (121)

iv. New Version of Electromagnetic Conservation Law in
Tensor Form Under URM: ESCM Method

Fp'v'

v = REFY L (122)

Expanding equation (122) by Einstein summation conven-
tion method under 4D URM (11), we have

wv' — pH' ROV W1y W2y W3y
F v = Ry F Vi + R} F v + R F N + R5F v

One can calculate 16 components of conservation law in
terms of tensor components. The 4  diagonal
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with remaining 12 components represent complete conserva-
tion law F“'V’,V,u, as 7D EM wave.
Zero-Point Conservation Law as 4D EM Wave

v2

c2

W= 2 E 123
pugt; (<1+ Z_;)) ( )
Conservation Law as 7D EM Wave
VZ
F* o = —[0° = VPIG—5)E (124)

(1+%)

SR is being questioned in the contemporary literature [6-9]
and we have already pointed out the inconsistencies of SR
with EPR and a consistent model of relativity is developed [1].
The discovery of URM on a unit circle as the inverse of
ULTM on a unit hyperbola provided a definite framework of
RTAV relativity theory. It is very important to note that this
new framework of RTAV completely obeys EPR, conserva-
tion law and symmetry principle. All the spacetime laws of
physics in terms of 4-vectors and tensors remain same for all
observers in their original form after transformation. Elec-
trodynamics in 4D under URM on a unit circle predicts
structure of zero-point electrodynamics within usual elec-
trodynamics. Transformation of EMF, ME and conservation
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law based on STL for 4-vectors and tensors by matrix method
obeys form invariance as usual. Conservation law by ESCM
predicts zero-point conservation law and conservation law
itself represent 7D electromagnetic wave. In this model, ze-
ro-point electrodynamic laws remain finite at v<c, v = ¢ as
well as on v>c which were undefined or infinity at v =c in our
previous model [4]. References [10-15] talk about FTL but
their mathematical framework doesn’t provide direct evi-
dence of FTL whereas our approach is very simple and
straightforward. Now, we discuss some important results and
their comparison in short:

6.3. On the Nature of Spacetime Fabric in RTAV

AtV = ¢, time component and space components remain equal.
In the case for v< c, v> c, time and space components recipro-
cate or undulate but spacetime as a whole remains same for all
observers. The undulation of time and space components at a
regular pattern predicts the possibility of warp drives needed by
NASA and other scientists.

6.4. Relativity of 4-Position, 4-Velocity,
4-Momentum etc. Under URM

All the 4-vectors and inner product of 4-vectors remain same
for all observers under URM such that time and space compo-
nents are relative but 4-vectors as a whole remain same.

6.5. Relativistic Conservation Laws

It is very strange that in the presence of electromagnetic
conservation law in terms of divergence of 4-current density
]“Fl = 0, other conservation laws are not considered like

conservation of 4-momentum P* = 0. We have developed
conservation laws for 4-vectors viz. equations (35) to (40).
These are entirely new results.

7. Conclusion

Einstein’s relativity theory is limited up to speed of light but
our model covers the whole spectrum of velocity ranging v<c, v
= c and v>c. In our model, electromagnetic conservation law in
tensor form based on STL for 4-vectors and tensors by Einstein’s
summation convention method resulted in marvelous form of
conservation law where we got zero-point conservation law as
4D EM wave and conservation law itself as 7D EM wave. Here
the 7D wave operator is an invariant operator and there is no
counter example in the relativity literature. RTAV emerged as
the result of reciprocal relation between URM on a unit circle
and ULTM on a unit hyperbola. All the spacetime laws of
physics based on STL for 4-vectors and tensors under URM on a
unit circle remain same for all observers that satisfies EPR,
conservation law and symmetry principle. The undulating nature
of time and space components at a regular pattern indicates the
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possibility of WARP DRIVES. The mathematical framework of
the model is very simple and explains every concept without any
assumption where new Lorentz factor is less than 1 due to which
RTAYV is explained. It predicts structure of ZPE that remains
finite for v<c, v = ¢ and v>c within usual electrodynamics.
Zero-point structure of electrodynamics can be employed as
exotic stuff for WARP DRIVES. Our next paper electrodynam-
ics in an accelerating and rotating frame of reference based on
STL for 4-vectors and tensors is nearly ready for submission.

Abbreviations

STL Single Transformation Law

RTAV Relativity Theory for All Velocities
URM Universal Rotation Matrix

ULTM Universal Lorentz Transformation Matrix
EMF Electromagnetic Field

EM Wave Electromagnetic Wave

ME Maxwell’s Equations

ZPE Zero-Point Electrodynamics

ESCM Einstein Summation Convention Method
FTL Faster Than Light

SR Special Relativity

EPR Einstein Principle of Relativity

USEM Universal Spacetime Exchanger Matrix
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