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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 = c 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 = c 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. 

Keywords 
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Relativistic Conservation Laws 

 

1. Introduction 

Principle of relativity doesn’t put any constraint on upper 

limit of speed and geometry of spacetime. The basic re-

quirement of principle of relativity is that all the spacetime 

laws of physics must remain same for all observers in their 

http://www.sciencepg.com/journal/ajmp
http://www.sciencepg.com/journal/122/archive/1221402
http://www.sciencepg.com/
https://orcid.org/0000-0002-4680-5053
https://orcid.org/0009-0005-2970-2588
https://orcid.org/0000-0003-4149-5305
https://orcid.org/0009-0007-9393-3860


American Journal of Modern Physics http://www.sciencepg.com/journal/ajmp 

 

61 

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 

γ2 = 1/(1 + 
v2

c2). In URM on a unit circle, the terms 1/(1 +

 
v2

c2) and 
v2

c2/(1 + 
v2

c2) 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 

(
E

c



, Pi) = (
E

c
, Pi) . 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 = c 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-

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 = c, 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 γ2 = ∞ at v = c on a unit hyperbola 

whereas on a unit circle γ2 = 0.5 at v = c. 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 τ 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 μ, , α, β, …runs from 0 to 3 and Latin letters i, j, 

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

g. E,0 = 
∂E

∂t
 Partial derivative of electric field w. r. t. time, E,1 

= 
∂E

∂x
 Partial derivative of electric field w. r. t. x-axis, E,2 = 

∂E

∂y
 

Partial derivative of electric field w. r. t. y-axis, E,3  = 
∂E

∂x
 

Partial derivative of electric field w. r. t. z-axis, Fµ
, means 

4-dimensional or spacetime partial derivative of EMF tensor. 

4-dimensional Coordinates x = (x0, x1, x2, x3) = (ct, x, y, z) = 

(ct, xi) with x0 = ct and xi = (x, y, z). Time component ct is 
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scalar while space components xi 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 

Fµ
, = Jµ                      (1) 

If both sides of above equation are transformed under dif-

ferent transformation laws, then we never get the same results. 

Fµ
, = Rµ

α R


β F
 αβ

, J
µ= Rµ

α J
α          (2) 

Means 

Fµ
, ≠ Jµ                 (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. 

Fµ
, = Rµ

αF
 α

, J
µ= Rµ

α J
α                (4) 

implies 

Fµ
, = Jµ                                (5) 

This also implies the validity of transformation of elec-

tromagnetic field and conservation law 

Fµ = Rµ
αF

 α                    (6) 

F   ,


 = R

F  ,
 J ,


 = R


J ,
         (7) 

Where R
μ
 is universal rotation matrix on a unit circle. 

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 

[R
μ
] =

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

           (8) 

Det R = 
1−  

v2

c2

(1+  
v2

c2)
 

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 

(R
μ
)
−1

= [L
μ
] =

[
 
 
 
 
 
 
 

 

1

(1 − 
v2

c2)
−

 
v2

c2

(1 − 
v2

c2)
0 0

−
 
v2

c2

(1 − 
v2

c2)

1

(1 − 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

     (9) 

Det (R
μ
)
−1

 = 
(1+  

v2

c2)

(1−  
v2

c2)
 

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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[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

 

[
 
 
 
 
 
 
 

 

1

(1 −  
v2

c2)
−

 
v2

c2

(1 −  
v2

c2)
0 0

−
 
v2

c2

(1 −  
v2

c2)

1

(1 − 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

= 

[ 

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

]             (10) 

Det (R
μ
) × Det (R

μ
)
−1

 = 
(1+  

v2

c2)

(1−  
v2

c2)
 × 

(1−  
v2

c2)

(1+  
v2

c2)
 = 1 

1.2.2. A Comparison of URM on Unit Circle and 

ULTM on Unit Hyperbola 

We have preferred URM on a unit circle over ULTM on a 

unit hyperbola because URM possesses continues symmetry 

at all values at v<c, v = c and v>c, whereas ULTM on hy-

perbola becomes undefined at v = c and imaginary at v>c. In 

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 

[R  
μ

] = [

Cos2θ Sin2θ 0 0
Sin2θ Cos2θ 0 0

0 0 1 0
0 0 0 1

] 

det R = Cos2θ  − Sin2θ 

Matrix above possesses continues symmetry as spacetime laws of 

physics remain same at all angles. 

The values of Cos2θ  and Sin2θ in terms of velocity can be found 

from the relation 

tan2θ  =   
v2

c2
  

And using 

Cos2θ  + Sin2θ = 1 

Cos2θ  =  
1

(1+  
v2

c2)
  

Sin2θ = 
 
v2

c2

(1+  
v2

c2)
 

Substituting these values in (1), we get 

[R
μ
] =

[
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 

  

Det R =  
(1−  

v2

c2)

(1+  
v2

c2)
 

γ2 = 
1

(1+  
v2

c2)
 

The inverse of matrix (6) is 

[R  
μ −1

] = [L
μ
] 

[R  
μ −1

] = [L
μ
] = 

[
 
 
 
 
 
 

 

1

(1 −  
v2

c2)
−

 
v2

c2

(1 −  
v2

c2)
0 0

−
 
v2

c2

(1 −  
v2

c2)

1

(1 − 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 

 

Universal Rotation Matrix on a Unit Hyperbola 

Universal Lorentz Transformation Matrix 

[L
μ
] =   [

Cosh2θ − Sinh2θ 0 0
− Sinh2θ Cosh2θ 0 0

0 0 1 0
0 0 0 1

]  

det L = Cosh2θ  + Sinh2θ 

Matrix above possesses continues symmetry as spacetime laws of 

physics remain same at all angles. 

The values of Cosh2θ  and Sinh2θ in terms of velocity can be 

found from the relation 

tanh2θ  =   
v2

c2
  

And using 

Cosh2θ  − Sinh2θ = 1 

Cohs2θ  =  
1

(1 −  
v2

c2)
  

Sinh2θ = 
 
v2

c2

(1 −  
v2

c2)
 

Substituting these values in (1), we get 

[L
μ
] =

[
 
 
 
 
 
 

 

1

(1 −  
v2

c2)
−

 
v2

c2

(1 −  
v2

c2)
0 0

−
 
v2

c2

(1 −  
v2

c2)

1

(1 − 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 

  

Det L =  
(1+  

v2

c2)

(1−  
v2

c2)
 

γ2 = 
1

(1 −  
v2

c2)
 

The inverse of matrix (6) is 

[L  
μ −1

] = [R
μ
] 

[L  
μ −1

] = [R
μ
]  =

[
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]
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at v = c, gives 

γ2 = 
 1

2
  and det R = 0 

[R
μ
] =  

[
 
 
 
 
 1

2

 1

2
0 0

 1

2

 1

2
0 0

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 = c and v> c 

at v = c, gives 

γ2 = ∞ and det L = ∞ 

[L
μ
] = [ 

∞ −∞ 0 0
−∞ ∞ 0 0
0 0 1 0
0 0 0 1

]  

Matrix above implies All the 4-Vectors and tensors remain same in 

their original form after transformation only for v<c. 

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

[R
μ
] =

[
 
 
 
 
 
 
 
 
 
 
 1

(1+ 
v2

c2)

v1
2

c2

(1+ 
v2

c2)

v2
2

c2

(1+ 
v2

c2)

v3
2

c2

(1+ 
v2

c2)

v1
2

c2

(1+ 
v2

c2)

1

(1+ 
v2

c2)

v3
2

c2

(1+ 
v2

c2)

v2
2

c2

(1+ 
v2

c2)

v2
2

c2

(1+ 
v2

c2)

v3
2

c2

(1+ 
v2

c2)

1

(1+ 
v2

c2)

v1
2

c2

(1+ 
v2

c2)

v3
2

c2

(1+ 
v2

c2)

v2
2

c2

(1+ 
v2

c2)

v1
2

c2

(1+ 
v2

c2)

1

(1+ 
v2

c2)]
 
 
 
 
 
 
 
 
 
 
 

                               (11) 

(R
μ
)
−1

= [L
μ
] =

[
 
 
 
 
 
 
 
 
 
 
 1

(1 − 
v2

c2)
−

v1
2

c2

(1 − 
v2

c2)
−

v2
2

c2

(1 − 
v2

c2)
−

v3
2

c2

(1 − 
v2

c2)

−

v1
2

c2

(1 − 
v2

c2)

1

(1 − 
v2

c2)
−

v3
2

c2

(1 − 
v2

c2)
−

v2
2

c2

(1 − 
v2

c2)

−

v2
2

c2

(1 − 
v2

c2)
−

v3
2

c2

(1 − 
v2

c2)

1

(1 − 
v2

c2)
−

v1
2

c2

(1 − 
v2

c2)

−

v3
2

c2

(1 − 
v2

c2)
−

v2
2

c2

(1 − 
v2

c2)
−

v1
2

c2

(1 − 
v2

c2)

1

(1 − 
v2

c2) ]
 
 
 
 
 
 
 
 
 
 
 

                     (12) 

Their 4D version also satisfy the inverse relation 

[
 
 
 
 
 
 
 
 
 
 
 1

(1+ 
𝐯2

c2)

𝐯1
2

c2

(1+ 
𝐯2

c2)

𝐯2
2

c2

(1+ 
𝐯2

c2)

𝐯3
2

c2

(1+ 
𝐯2

c2)

𝐯1
2

c2

(1+ 
𝐯2

c2)

1

(1+ 
𝐯2

c2)

𝐯3
2

c2

(1+ 
𝐯2

c2)

𝐯2
2

c2

(1+ 
𝐯2

c2)

𝐯2
2

c2

(1+ 
𝐯2

c2)

𝐯3
2

c2

(1+ 
𝐯2

c2)

1

(1+ 
𝐯2

c2)

𝐯1
2

c2

(1+ 
𝐯2

c2)

𝐯3
2

c2

(1+ 
𝐯2

c2)

𝐯2
2

c2

(1+ 
𝐯2

c2)

𝐯1
2

c2

(1+ 
𝐯2

c2)

1

(1+ 
𝐯2

c2)]
 
 
 
 
 
 
 
 
 
 
 

[
 
 
 
 
 
 
 
 
 
 
 1

(1 − 
𝐯2

c2)
−

𝐯1
2

c2

(1 − 
𝐯2

c2)
−

𝐯2
2

c2

(1 − 
𝐯2

c2)
−

𝐯3
2

c2

(1 − 
𝐯2

c2)

−

𝐯1
2

c2

(1 − 
𝐯2

c2)

1

(1 − 
𝐯2

c2)
−

𝐯3
2

c2

(1 − 
𝐯2

c2)
−

𝐯2
2

c2

(1 − 
v2

c2)

−

𝐯2
2

c2

(1 − 
𝐯2

c2)
−

𝐯3
2

c2

(1 − 
𝐯2

c2)

1

(1 − 
𝐯2

c2)
−

𝐯1
2

c2

(1 − 
𝐯2

c2)

−

𝐯3
2

c2

(1 − 
𝐯2

c2)
−

𝐯2
2

c2

(1 − 
𝐯2

c2)
−

𝐯1
2

c2

(1 − 
𝐯2

c2)

1

(1 − 
𝐯2

c2) ]
 
 
 
 
 
 
 
 
 
 
 

 = [ 

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

]    (13) 
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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 

x       
  = R


x      
                 (14) 

x  
μ = (x   

0 , x   
1 , x   

2 , x    
3 ) = (ct, x   

1 , x   
2 , x  

3) 

[

(ct)

x1

x2

x3

] = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[

(ct)

x1

x2

x3

] 

[

(ct)

x1

x2

x3

] = 

[
 
 
 
 
 
 
 1

(1+  
v2

c2)
(ct) +

 
v2

c2

(1+  
v2

c2)
x1

 
v2

c2

(1+  
v2

c2)
(ct) + 

1

(1+  
v2

c2)
x1

x2

x3 ]
 
 
 
 
 
 
 

 

Relativity of Time Coordinate 

(ct)= [
1

(1+  
v2

c2)
](ct) + [

 
v2

c2

(1+  
v2

c2)
]x1          (15) 

(ct)= 
1

(1+  
v2

c2)
[(ct) + 

v2

c2 x1] 

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 

x1 = [
 
v2

c2

(1+  
v2

c2)
](ct) + [

1

(1+  
v2

c2)
]x1       (16) 

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 = 

c but reciprocate in the case of v>c and v<c. The sum of time 

and space coordinate remains same for all observers. 

x2= x2                     (17) 

x3= x3                     (18) 

Universality of Spacetime as a Whole 

Collecting all the components on left- and right-hand side 

(ct, x1 + x2+ x3) = ([
(1+ 

v2

c2)

(1+  
v2

c2)
](ct),  

[
(1+ 

v2

c2)

(1+  
v2

c2)
] x1 + x2 + x3)        (19) 

(ct, x1 + x2+ x3) = (ct, x1 + x2 + x3) 

(ct, xi) = (ct, xi) 

xμ = x      
μ                 (20) 

Spacetime 4-D coordinates remain same for all observers 

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

v       
  = R


v      
                  (21) 

v   
μ = ( 

cdt

dt
, dx1

dt
, dx2

dt
, dx3

dt
) 

[
 
 
 
 
 
 
cdt

dt

dx1

dt

dx2

dt

dx1

dt ]
 
 
 
 
 
 

 = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 
 
 
cdt

dt

dx1

dt

dx2

dt

dx3

dt ]
 
 
 
 
 
 

 

[
 
 
 
 
 
 
cdt

dt

dx1

dt

dx2

dt

dx1

dt ]
 
 
 
 
 
 

 = 

[
 
 
 
 
 
 
 
 1

(1+  
v2

c2)

cdt

dt
+

 
v2

c2

(1+  
v2

c2)

dx1

dt

 
v2

c2

(1+  
v2

c2)

cdt

dt
+ 

1

(1+  
v2

c2)

dx1

dt

dx2

dt

dx3

dt ]
 
 
 
 
 
 
 
 

 

Relativity of Time Component of 4-velocity 

cdt

dt
= [

1

(1+  
v2

c2)
]

cdt

dt
+ [

( 
v2

c2)

(1+  
v2

c2)
]

dx1

dt
            (22) 

c = [
1

(1+  
v2

c2)
]c + [

( 
v2

c2)

(1+  
v2

c2)
]v1 

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 v1 so c or speed of light is relative concept 

not absolute. 

Relativity of Space Components of 4-velocity 
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dx1

dt
 = [

( 
v2

c2)

(1+  
v2

c2)
]

cdt

dt
+ [

1

(1+  
v2

c2)
]

dx1

dt
            (23) 

v1 = [
( 

v2

c2)

(1+  
v2

c2)
]c + [

1

(1+  
v2

c2)
]v1 

Similarly, In the transformation of spatial component of 

velocity v1, we get the mixture of c or speed of light and of 

spatial component v1 so v1 is relative concept. 

dx2 

dt
 = 

dx2

dt
                     (24) 

dx3

dt
 = 

dx3

dt
                     (25) 

Universality of 4-Velocity 

(
cdt

dt
 , dx1

dt
 + dx2

dt
 + dx3

dt
) 

= ([
(1+ 

v2

c2
)

(1+  
v2

c2
)
]

cdt

dt
, [

(1+ 
v2

c2
)

(1+  
v2

c2
)
]

dx1

dt
+

dx2

dt
 + dx3

dt
)             (26) 

(
cdt

dt
 , dx1

dt
 + dx2

dt
 + dx3

dt
 )= (

cθdt

dt
,

dx1

dt
+

dx2

dt
 + dx3

dt
) 

(c,  v1  + v2 + v3) = (c, v1 + v2 + v3) 

(c,  vi ) = (c, vi)                  (27) 

The above result implies FTL 

vμ = v       
                   (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. 

P       
  = R


P      
                  (29) 

[
 
 
 
 (

E

c
)

P1

P2

P3 ]
 
 
 
 

 = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 (

E

c
)

P1

P2

P3 ]
 
 
 
 

 

Result: 

P= P                   (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  

0, L  
i ) = (h, L) = (r.P, r×P) 

L       
  = R


L      
                (31) 

[

h

L1

L2

L3

] = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[

h
L1

L2

L3

]  

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. 

At v = c, 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 𝛕 
 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. 

τ  
 = (τ  

0, τ  
i ) = (W, τ) = (r.F, r×F) 

τ       
  = R

τ      
                   (33) 

Result: 

τ= τ                    (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,


 = ∇. A + 
∂φ

∂t
 = 0, where A and φ 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 

J,


 = ∇. J + 
∂ρ

∂t
 = 0               (35) 

In tensor notation electromagnetic conservation law is 

F  ,


 =  ∇. E,0 + ∇. [(∇ × B) − E,0] = 0        (36) 

Conservation of 4-Momentum 

P,

 = ∇. P + 

∂P  
0

∂t
 = 0                (37) 

Conservation of 4-Angular Momentum 

L,


 = ∇. L + 
∂h

∂t
 = 0                (38) 

Conservation of 4-Force 

F,


 = ∇. F + 
∂E

c∂t
 = 0              (39) 

Conservation of 4-Torque 

τ,


 = ∇.τ + 
∂W

∂t
 = 0               (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) 

[
 
 
 
 
P,0

0

P,1
1

P,2
2

P,3
3
]
 
 
 
 

 = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 
P,0

0

P,1
1

P,2
2

P,3
3]
 
 
 
 

 

P,0
0 = 

1

(1+  
v2

c2)
P,0

0
 + 

 
v2

c2

(1+  
v2

c2)
P,1

1 

P,1
1 = 

 
v2

c2

(1+  
v2

c2)
P,0

0 + 
1

(1+  
v2

c2)
P,1

1
 

P,2
2 = P,2

2 

P,3
3 = P,3

3 

P,


 = P,

                    (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 𝐉𝛍𝐉𝛍 

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. 

[
 
 
 
 

(J0)2

− (J1)2

− (J2)2

− (J3)2]
 
 
 
 

 = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v 2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 

(J0)2

− (J1)2

− (J2)2

− (J3)2]
 
 
 
 

  (43) 

(J0)2  = 
1

(1+  
v2

c2)
(J0)2 −

 
v2

c2

(1+  
v2

c2)
(J1)2 

– (J1)2 = 
 
v2

c2

(1+  
v2

c2)
(J0)2 −

1

(1+  
v2

c2)
(J1)2 

– (J2)2  = −(J2)2 
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– (J3)2 = −(J3)2 

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

[(J0)2, – (J1)2 – (J2)2 – (J3)2 ] = [ 
(1+  

v2

c2)

(1+  
v2

c2)
(J0)2,

−
(1+  

v2

c2)

(1+  
v2

c2)
(J1)2 − (J2)2 − (J3)2] 

[(J0)2, – (J1)2 – (J2)2 – (J3)2 ] = (J0)2, − (J1)2 −

 (J2)2 − (J3)2] 

[(J0)2, – (Ji)2] = [(J0)2, − (Ji)2] 

Result: 

(Jμ)2 = (Jμ)2                 (44) 

Inner product of 4-currenr density remains same in single 

step transformation 

2.9. Transformation of 
2
 = 

𝛛𝟐

𝛛𝐭𝟐
− 𝛁𝟐 

[
 
 
 
 
 
 

∂2

∂t2

−
∂2

∂x2

−
∂2

∂y2

−
∂2

∂z2]
 
 
 
 
 
 

 = 

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 
 
 

∂2

∂t2

−
∂2

∂x2

−
∂2

∂y2

−
∂2

∂z2]
 
 
 
 
 
 

   (45) 

Adding and rearranging all terms on left- and right-hand 

side, we get 

∂2

∂t2
−

∂2

∂x2 −
∂2

∂y2 −
∂2

∂z2 =
(1+  

v2

c2)

(1+  
v2

c2)

∂2

∂t2
−

(1+  
v2

c2)

(1+  
v2

c2)

∂2

∂x2 −
∂2

∂y2 −
∂2

∂z2
 

∂2

∂t2
− ∇2= 

∂2

∂t2
− ∇2 


2= 

2                          (46) 


2 = 

∂2

∂t2
− ∇2                   (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 

electrodynamics. Zero-point electrodynamics is affected by 

frame of reference but the results remain finite at v<c, v = c 

and v>c that was not possible in our earlier model [4] where 

zero-point structure became infinite at v = c. Usual electro-

dynamics remains same for all observers. Both models obey 

EPR, conservation law and symmetry principle. 

3.1. Transformation of Electromagnetic Field 

F       
 = R


F      
                    (48) 

[

F00 F01 F02 F03

F10 F11 F12 F13

F20 F21 F22 F23

F30 F31 F32 F33

] =  

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[

0 E1 E2 E3

−E1 0 B3 −B2

−E2 −B3 0 B1

−E3 B2 −B1 0

]  

[

F0

F1

F2

F3

] =  

[
 
 
 
 
 
 
 −

v2

c2

(1+ 
v2

c2)
E1 1

(1+  
v2

c2)
E1 1

(1+  
v2

c2)
E2 +

 
v2

c2

(1+  
v2

c2)
B3 1

(1+  
v2

c2)
E3 −

 
v2

c2

(1+  
v2

c2)
B2

−
1

(1+  
v2

c2)
E1

v2

c2

(1+ 
v2

c2)
E1

v2

c2

(1+ 
v2

c2)
E2 +

1

(1+  
v2

c2)
B

3
v2

c2

(1+ 
v2

c2)
E3 −

1

(1+  
v2

c2)
B

2

−E2 −B3 0 B1

−E3 B2 −B1 0 ]
 
 
 
 
 
 
 

                (49) 

Equation (49) is the new symmetry of EMF but remains in 

original symmetry of EMF after simplification that is very 

strange prediction. The new symmetry terms or zero-point 

terms along the diagonal of EMF validate the form invariance 

of EMF. 

Zero-Point Electric Field 

F00 = −
v2

c2

(1+ 
v2

c2)
E1                (50) 

4D Electric Field 
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F0 = 
1

(1+ 
v2

c2)
E +

v2

c2

(1+ 
v2

c2)
[(B3 − B2) − E1]    (51) 

Transformation of electric field gives us the combination of 

electric and magnetic field 

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

Zero-Point Magnetic Field 

Fii = 

v2

c2

(1+ 
v2

c2)
E1                 (52) 

Tensorial Magnetic Field 

Fi = 

v2

c2

(1+ 
v2

c2)
E +

1

(1+ 
v2

c2)
{[(B3 − B2] − E1]    (53) 

Transformation of magnetic field gives us the combination 

of electric and magnetic field 

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

Zero-Point Electromagnetic Field 

F = 

v2

c2

(1+ 
v2

c2)
[E1 − E1] 0              (54) 

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

Electromagnetic Field 

F = E + {[(B3 − B2] − E1] + [(B1 − B3) − E2] +

[(B2 − B1) − E3]} = 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 

F       ,


 = R

F      ,
                  (56) 

[
 
 
 
 
F        ,

0

F        ,
1

F        ,
2

F        ,
3

]
 
 
 
 

 =  

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 

0 E,1
1 E,2

2 E,3
3

−E,0
1 0 B,2

3 −B,3
2

−E,0
2 −B,1

3 0 B,3
1

−E,0
3 B,1

2 −B,2
1 0 ]

 
 
 
 

 

[
 
 
 
 
F        ,

0

F        ,
1

F        ,
2

F        ,
3

]
 
 
 
 

 =  

[
 
 
 
 
 
 
 −

 
v2

c2

(1+  
v2

c2)
E,0

1 1

(1+  
v2

c2)
E,1

1 1

(1+  
v2

c2)
E,2

2 +
 
v2

c2

(1+  
v2

c2)
B,2

3 1

(1+  
v2

c2)
E,3

3 −
 
v2

c2

(1+  
v2

c2)
B,3

2

−
 
v2

c2

(1+  
v2

c2)
E,0

1
 
v2

c2

(1+  
v2

c2)
E,1

1
 
v2

c2

(1+  
v2

c2)
E,2

2 +
1

(1+ 
v2

c2)
B,2

3
 
v2

c2

(1+  
v2

c2)
E,2

2 −
1

(1+ 
v2

c2)
B,3

2

−E,0
2 −B,1

3 0 B,3
1

−E,0
3 B,1

2 −B,2
1 0 ]

 
 
 
 
 
 
 

             (57) 

Equation (57) is the new symmetry of Maxwell’s equations. 

The two new symmetry terms or zero-point terms along the 

diagonal of (57) contribute to validate the form invariance of 

ME that remain same for al observers. 

Zero-Point Gauss’s Law 

F       ,0
00  =  −

v2

c2

(1+ 
v2

c2)
E,0

1               (58) 

Gauss’s Law 

F       ,
0  =  

1

(1+ 
v2

c2)
 ∇.E +

v2

c2

(1+ 
v2

c2)
[(∇ × B)1 − E,0

1 ]  (59) 

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. 

Zero-Point Ampere’s Law 

F     ,1
11  = 

v2

c2

(1+ 
v2

c2)
 E,1

1                 (60) 

Ampere’s Law 

F       ,
i  = 

v2

c2

(1+ 
v2

c2)
∇. E +

1

(1+ 
v2

c2)
[(∇ × B)1 − E,0

1 ]   (61) 

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 
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F         ,


 =  −
v2

c2

(1+ 
v2

c2)
E,0

1  +

v2

c2

(1+ 
v2

c2)
 E,1

1           (62) 

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

Law 

F         ,


 = 
(1+

v2

c2)

(1+ 
v2

c2)
 ∇.E +

(1+
v2

c2)

(1+ 
v2

c2)
[(∇ × B) − E,0]} (63) 

F         ,


 = [∇.E]+ [(∇ × B) − E,0]}     (64) 

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 

Conservation law by matrix method holds as usual 

F       ,


 = R

F      ,
               (65) 

[
 
 
 
 
F         ,0

0

F         ,1
1

F         ,2
2

F         ,3
3

]
 
 
 
 

 =  

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

[
 
 
 
 

0 E,10
1 E,20

2 E,30
3

−E,01
1 0 B,21

3 −B,31
2

−E,02
2 −B,12

3 0 B,32
1

−E,03
3 B,13

2 −B,23
1 0 ]

 
 
 
 

 

[
 
 
 
 
F         ,0

0

F         ,1
1

F         ,2
2

F         ,3
3

]
 
 
 
 

 = 

[
 
 
 
 
 
 
 −

 
v2

c2

(1+  
v2

c2)
E,01

1 1

(1+  
v2

c2)
E,10

1 1

(1+  
v2

c2)
E,20

2 +
 
v2

c2

(1+  
v2

c2)
B,21

3 1

(1+  
v2

c2)
E,30

3 −
 
v2

c2

(1+  
v2

c2)
B,31

2

−
1

(1+  
v2

c2)
E,01

1
 
v2

c2

(1+  
v2

c2)
E,01

1
 
v2

c2

(1+  
v2

c2)
E,20

2 +
1

(1+ 
v2

c2)
B,21

3
 
v2

c2

(1+  
v2

c2)
E,30

3 −
1

(1+ 
v2

c2)
B,31

2

−E,02
2 −B,12

3 0 B,32
1

−E,03
3 B,13

2 −B,23
1 0 ]

 
 
 
 
 
 
 

          (66) 

 

Relation (66) is the new symmetry of electromagnetic 

conservation law. The two new symmetry terms or zero-point 

terms along the diagonal of (66) are necessary to validate 

conservation law in its original form after transformation. 

Zero-Point Conservation of Gauss’s Law 

F         ,00
00  = −

 
v2

c2

(1+  
v2

c2)
E,01

1                (67) 

Zero-Point Conservation of Ampere’s Law 

F         ,11
11  = 

 
v2

c2

(1+  
v2

c2)
E,01

1                 (68) 

Zero-Point Conservation Law 

F       ,


 = −
 
v2

c2

(1+  
v2

c2)
E,01

1  +
 
v2

c2

(1+  
v2

c2)
E,01

1   = 0   (69) 

Conservation of Gauss’s Law 

 

F   ,0
0  = 

 1

(1+ 
v2

c2)
∇. E,0 +

 
v2

c2

(1+ 
v2

c2)
[(B,21

3 − B,31
2 ) − E,01

1 ] (70) 

Conservation of Ampere’s Law 

F  ,i
i  = 

 
v2

c2

(1+ 
v2

c2)
∇. E,0 +

1

(1+ 
v2

c2)
[(B,21

3 − B,31
2 ) − E,01

1 ]+  

[(B,32
1 − B,12

3 )  − E,02
2 ]+[( B,13

2 − B,23
1 ) − E,03

3 ]      (71) 

Total Conservation Law 

F   ,


 = 
 (1+ 

v2

c2)

(1+ 
v2

c2)
 ∇. E,0 + 

(1+ 
v2

c2)

(1+ 
v2

c2)
[(B,21

3 − B,31
2 ) − E,01

1 ]+ 

[(B,32
1 − B,12

3 )  − E,02
2 ]+[( B,13

2 − B,23
1 ) − E,03

3 ] 

F       ,


 =  ∇. E,0 + [∇. (∇ × B) −  ∇. E,0] 

F       ,


 = 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 

[R
μ
] =

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

           (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. 

R


=  

[
 
 
 
 
 1

2

 1

2
0 0

 1

2

 1

2
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

                (74) 

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 = c 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 

F       
 = R


F      
                 (75) 

[

F0

F1

F2

F3

] =  

[
 
 
 
 
 1

2

 1

2
0 0

 1

2

 1

2
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

[

0 E1 E2 E3

−E1 0 B3 −B2

−E2 −B3 0 B1

−E3 B2 −B1 0

]  

[

F0

F1

F2

F3

] =

[
 
 
 
 −

 1

2
E1  1

2
E1  1

2
E2 +

 1

2
B3  1

2
E3 −

 1

2
B2

−
 1

2
E1  1

2
E1  1

2
E2 +

 1

2
B3  1

2
E3 −

 1

2
B2

−E2 −B3 0 B1

−E3 B2 −B1 0 ]
 
 
 
 

 (76) 

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 

F00 = −
 1

2
E1             (77) 

4D Electric Field 

Zero-Point Magnetic Field 

Fii = 
 1

2
E1              (78) 

Electromagnetic Field 

F = E + {[(B3 − B2) − E1] + [(B1 − B3) − E2] + 

[(B2 − B1) − E3]} = 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       ,


 = R

F      ,
                (80) 

[
 
 
 
 
F        ,

0

F        ,
1

F        ,
2

F        ,
3

]
 
 
 
 

 =  

[
 
 
 
 
 1

2

 1

2
0 0

 1

2

 1

2
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

[
 
 
 
 

0 E,1
1 E,2

2 E,3
3

−E,0
1 0 B,2

3 −B,3
2

−E,0
2 −B,1

3 0 B,3
1

−E,0
3 B,1

2 −B,2
1 0 ]

 
 
 
 

 

[
 
 
 
 
F        ,

0

F        ,
1

F        ,
2

F        ,
3

]
 
 
 
 

 = 

[
 
 
 
 
 −

 1

2
E,0

1  1

2
E,1

1  1

2
E,2

2 +
 1

2
B,2

3  1

2
E,3

3 −
 1

2
B,3

2

−
 1

2
E,0

1  1

2
E,1

1  1

2
E,2

2 +
 1

2
B,2

3  1

2
E,3

3 −
 1

2
B,3

2

−E,0
2 −B,1

3 0 B,3
1

−E,0
3 B,1

2 −B,2
1 0 ]

 
 
 
 
 

 

(81) 

Equation (81) is the new symmetry of ME at v = c that 

reduces to original symmetry of ME. 

Gauss’s Law 

F       ,
0  =  

 1

2
 ∇.E +

 1

2
[(∇ × B)1 − E,0

1 ]        (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 

F       ,
i  = 

 1

2
∇. E +

 1

2
[(∇ × B)1 − E,0

1 ]       (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 

F         ,


 =  −
 1

2
E,0

1  +
 1

2
 E,1

1           (84) 

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

Law 
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F  ,


 = (
 1

2
+

 1

2
) ∇.E +(

 1

2
+

 1

2
)[(∇ × B) − E,0]}  (85) 

F  ,


 = [∇.E]+ [(∇ × B) − E,0]}    (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 

F       ,


 = R

F      ,
               (87) 

[
 
 
 
 
F         ,0

0

F         ,1
1

F         ,2
2

F         ,3
3

]
 
 
 
 

 =  

[
 
 
 
 
 1

2

 1

2
0 0

 1

2

 1

2
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

[
 
 
 
 

0 E,10
1 E,20

2 E,30
3

−E,01
1 0 B,21

3 −B,31
2

−E,02
2 −B,12

3 0 B,32
1

−E,03
3 B,13

2 −B,23
1 0 ]

 
 
 
 

 

Conservation of Gauss’s Law 

F         ,0
0  = 

 1

2
 ∇. E,0 + 

 1

2
[(B,21

3 − B,31
2 ) − E,01

1 ] (88) 

Conservation of Ampere’s Law 

F  ,i
i  = 

 1

2
 ∇. E,0 +

 1

2
[(B,21

3 − B,31
2 ) − E,01

1 ]+ [(B,32
1 − 

B,12
3 )  − E,02

2 ]+[( B,13
2 − B,23

1 ) − E,03
3 ]         (89) 

Total Conservation Law 

F       ,


 = (
 1

2
+

 1

2
) ∇. E,0 + (

 1

2
+

 1

2
)[(B,21

3 − B,31
2 ) − E,01

1 ]+ 

[(B,32
1 − B,12

3 )  − E,02
2 ]+[( B,13

2 − B,23
1 ) − E,03

3 ] 

F       ,


 =  ∇. E,0 + [∇. (∇ × B) −  ∇. E,0] = 0 (90) 

Electromagnetic conservation law remains same for all 

observers at v = c 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 

F = 

v2

c2

(1+ 
v2

c2)
[E − E] +

v1
2

c2

(1+ 
v2

c2)
[B1 – B1] +

v2
2

c2

(1+ 
v2

c2)
[B2 − 

B2] +

v3
2

c2

(1+ 
v2

c2)
[B3 − B3] = 0         (91) 

Zero-Point Maxwell’s Equations 

F   ,


 =  

v2

c2

(1+ 
v2

c2)
 {[∇.E] + [(∇ × B) − E,0]}    (92) 

Zero-Point Conservation Law by Matrix Method 

F   ,


 = −
 
v2

c2

(1+ 
v2

c2)
 ∇. E,0 + 

 
v2

c2

(1+ 
v2

c2)
 ∇. E,0  = 0  (93) 

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 = E + {[(B3 − B2) − E1] + [(B1 − B3) − E2] + 

[(B2 − B1) − E3]} = 0                 (94) 

Usual electromagnetic field remains same for all observers 

in its original form 

Usual Maxwell’s Equations 

F         ,


 = [∇.E]+ [(∇ × B) − E,0]}      (95) 

Usual Maxwell’s equations in tensor form remain same for 

all observers in their original form 

Usual Conservation Law by Matrix Method 

F       ,


 = 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 

F       ,


 = −2(
 
v2

c2

(1+ 
v2

c2)
)E              (97) 

Total Conservation Law 

 F       ,


 = −[2 − ∇2](
 
v2

c2

(1+ 
v2

c2)
)E         (98) 

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 At v = 0, 

v<c, v = c and v>c 

[R
μ
] =

[
 
 
 
 
 
 
 

 

1

(1+  
v2

c2)

 
v2

c2

(1+  
v2

c2)
0 0

 
v2

c2

(1+  
v2

c2)

1

(1+ 
v2

c2)
0 0

0 0 1 0
0 0 0 1]

 
 
 
 
 
 
 

        (99) 

Det R = 
1−  

v2

c2

(1+  
v2

c2)
 

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 

[𝛿
μ
] = [ 

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

]             (100) 

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 c then matrix (99) 

becomes 

[R
μ
] =

[
 
 
 
 

 

1

1.25

0.25

1.25
0 0

0.25

1.25

1

1.25
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

 =

[
 
 
 
 

 

4

5

1

5
0 0

1

5

4

5
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

  (101) 

Here. Det R = 
3

5
 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 

[R
μ
] =

[
 
 
 
 

 

1

2

1

2
0 0

1

2

1

2
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

             (102) 

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 = c 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 

[R
μ
] = =

[
 
 
 
 

 

1

5

4

5
0 0

4

5

1

5
0 0

0 0 1 0
0 0 0 1]

 
 
 
 

             (103) 

Its det R = − 
3

5
 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 

On a Unit Circle 

i. New Symmetry of Electromagnetic Field 

The transformation of EMF under URM by STL for 

4-vectors and tensor method gave rise to new symmetry. 

 

[F       
] =  

[
 
 
 
 
 
 
 −

v2

c2

(1+ 
v2

c2)
E1 1

(1+  
v2

c2)
E1 1

(1+  
v2

c2)
E2 +

 
v2

c2

(1+  
v2

c2)
B3 1

(1+  
v2

c2)
E3 −

 
v2

c2

(1+  
v2

c2)
B2

−
1

(1+  
v2

c2)
E1

v2

c2

(1+ 
v2

c2)
E1

v2

c2

(1+ 
v2

c2)
E2 +

1

(1+  
v2

c2)
B

3
v2

c2

(1+ 
v2

c2)
E3 −

1

(1+  
v2

c2)
B

2

−E2 −B3 0 B1

−E3 B2 −B1 0 ]
 
 
 
 
 
 
 

               (104) 
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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 

F00 = −
v2

c2

(1+ 
v2

c2)
E1             (105) 

Fii = 

v2

c2

(1+ 
v2

c2)
E1               (106) 

There exists only one model of spacetime electromag-

netism by H. A. Atwater [5], page129, 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 

Fα = 

[
 
 
 
 
 

−γβcE1 −γE1 −E2 −E3

γE1 γβ

c
E1 B3 −B2

γ(E1 − βcB3) γ(
β

c
E2 − B3) 0 B1

γ(E3 + βcB2) γ(
β

c
E3 + B2) −B1 0 ]

 
 
 
 
 

 (107) 

Two new symmetry terms or zero-point terms along the 

diagonal are 

F00 = −γβcE1              (108) 

Fii = 
γβ

c
E1               (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 

[F       ,


] =  

[
 
 
 
 
 
 
 −

 
v2

c2

(1+  
v2

c2)
E,0

1 1

(1+  
v2

c2)
E,1

1 1

(1+  
v2

c2)
E,2

2 +
 
v2

c2

(1+  
v2

c2)
B,2

3 1

(1+  
v2

c2)
E,3

3 −
 
v2

c2

(1+  
v2

c2)
B,3

2

−
 
v2

c2

(1+  
v2

c2)
E,0

1
 
v2

c2

(1+  
v2

c2)
E,1

1
 
v2

c2

(1+  
v2

c2)
E,2

2 +
1

(1+ 
v2

c2)
B,2

3
 
v2

c2

(1+  
v2

c2)
E,2

2 −
1

(1+ 
v2

c2)
B,3

2

−E,0
2 −B,1

3 0 B,3
1

−E,0
3 B,1

2 −B,2
1 0 ]

 
 
 
 
 
 
 

             (110) 

 

The above relation represents Maxxwell’s equations with 

two new symmetry terms or zero-point terms along the di-

agonal. 

F       ,0
00  =  −

v2

c2

(1+ 
v2

c2)
E,0

1              (111) 

F     ,1
11  = 

v2

c2

(1+ 
v2

c2)
 E,1

1               (112) 

These terms contribute to validate form invariance of 

Maxwell’s equations. 

On simplification, (110) gives us original form of Max-

well’s equations in tensor form that remains same for all ob-

servers as 

F         ,


 = [∇.E]+ [(∇ × B) − E,0]}      (113) 

Atwater is the only author in the whole literature who at-

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 

(∇. E) = 
𝜌

𝜀0
 −v(∇ × B)1           (114) 

Components of Ampere’s Law in Galean Metric 

(1 −  
v2

c2) (∇ × B)1

  =  μ0J1 + 

1

c2

∂E1

∂t
 +

v

c2 (∇. E − E1,1)(115) 

(1 −  
v2

c2) (∇ × B)2

  = μ0J2 + 

1

c2

∂E2

∂t
 +

v

c2

∂B3

∂t
+

v

c2 E2,1 −

 
v2

c2 E3,1                 (116) 

(1 −  
v2

c2) (∇ × B)3

  = μ0J3 +   

1

c2

∂E3

∂t
 +

v

c2

∂B2

∂t
−

v

c2 E3,1 +

 
v2

c2 B1,2                 (117) 
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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 

[L
μ
] =  [

γ −γv1 0 0
−γv1 γ 0 0

0 0 1 0
0 0 0 1

]  

STL Based Electrodynamics in 4D Lorentz Matrix 

[L
μ
] =  [

γ −γv1 −γv2 −γv3

−γv1 γ 0 0
−γv2 0 γ 0
−γv3 0 0 γ

]  

L  0
0  = L  1

1  = γ,  L  2
2  = L  3

3  = 1, L  1
0  = L  0

1  = −γv1 

Transformation of Electromagnetic Field 

F = L

F 

Zero-Point Term of Electric Field 

F00 = γv1E
1 

4D Electric Field 

F0 = γv1E
1 + γ[E+v1(B

2 − B3)] 

Zero-Point Term of Magnetic Field 

Fi = −γv1E 

Magnetic Field in Tensor Form 

Fi = −γv1E + γ[(B2 − B3) − E1] +[(B1 − B3) − E2] +[(B2 −

B1) − E3] 

Electromagnetic Field 

F = γ(1 − v1)E + γ(1 − v1)[(B
2 − B3) − E1]  +

[(B1 − B3) − E2] + [(B2 − B1) − E3] 

Transformation of Maxwell’s Equations 

F        ,


 = = L

F      ,
  

Zero-Point Term of Gauss’s Law 

F        ,0
00  = γv1E   ,0

1  

Zero-Point Term of Ampere’s Law 

F        ,1
11  = −γv1E   ,1

1  

Zero-Point Term of Maxwell’s Equations 

 F         ,


 = γv1E   ,0
1  − γv1E   ,1

1  

Gauss’s Law 

F        ,
0  = γ(∇. E) − γv1[(∇ × B)1 − E   ,0

1 ] 

Ampere’s Law 

F        ,
i  = −γv1(∇. E) + γ[(∇ × B)1 − E   ,0

1 ] + [(∇ × B)2 − E   ,0
2 ] +

[(∇ × B)3 − E   ,0
3 ] 

Maxwell’s Equations in Tensor Form 

F        ,


 = γ(1 − v1)(∇. E) + γ(1 − v1)[(∇ × B)1 − E   ,0
1 ]+[(∇ ×

B)2 − E   ,0
2 ] + [(∇ × B)3 − E   ,0

3 ] 

Transformation of Conservation Law 

L  0
0  = L  1

1  = L  2
2  = L  3

3  = γ, L  i
0  = L  0

i  = −γv𝑖 

Transformation of Electromagnetic Field 

F = L

F 

Zero-point Terms of Electric field 

F00 = (γv. E) 

Zero-point Terms of Magnetic field 

Fii = − (γv. E) 

Zero-point Terms of Electromagnetic field 

F = (γv. E) – (γv. E) 

4D electric Field as 4D Lorentz Force 

F0 = γ{v. E + [E + (v × B)]} 

Magnetic Field 

Fi = −γE – (γv. E) 

Electromagnetic Field 

F = γ(v × B) 

Transformation of Maxwell’s Equations 

F         ,


 = L

F       ,
  

Zero-Point Term of Gauss’s Law 

F        ,0
00  =  γv. E,0 

Zero-Point Term of Ampere’s Law 

 F       ,i
ii  = −γ∇(v. E) 

Zero-Point Term of Maxwell’s Equations 

 F         ,


 = γv. E,0  − γ∇(v. E) 

Gauss’s Law 

F      ,
0  = γ{v. E,0 + ∇. [E + (v × B)]} 

Ampere’s Law 

F     
i = −γ{∇(v. E) − [(∇ × B) − E,0]}  

Maxwell’s Equations in Tensor Form 

F        ,


 = γ{v. E,0 + ∇. [E + (v × B)]} − γ{∇(v. E) − [(∇ × B) −

E,0]} 

Transformation of Conservation Law 

F        ,


 = L

F     ,
  
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F        ,


 = L

F     ,
  

Zero-Point Term of Conservation of Gauss’s Law 

F        ,00
00  = γv1E   ,00

1  

Zero-Point Term of Conservation of Ampere’s Law 

F        ,11
11  = −γv1E   ,11

1  

Zero-Point Conservation Law 

F        ,


 = 1
2 (γv1E

1) 

Conservation of Gauss’s Law 

F         ,0
0  = γ(∇. E,0) + 1

2γv1E
1) 

Conservation of Ampere’s Law 

F         ,i
i  = −γv1(∇. E,1) + γ[(∇ × B),1

1 − E   ,01
1 ] + [(∇ × B),2

2 −

E   ,02
2 ] + [(∇ × B),3

3 − E   ,03
3 ] 

Complete Conservation Law 

F        ,


 =[
1
2  − ∇1

2](γv1E
1) + γ(∇. E,0)+ +γ[(∇ × B),1

1 −

E   ,01
1 ] + [(∇ × B),2

2 − E   ,02
2 ] + [(∇ × B),3

3 − E   ,03
3 ] 

Zero-Point Term of Conservation of Gauss’s Law 

F        ,00
00  = γv. E,00 

Zero-Point Term of Conservation of Ampere’s Law 

F        ,ii
ii  = −∇2(γv. E) 

Zero-Point Conservation Law 

F         ,


 = 2(γv. E) 

Conservation of Gauss’s Law 

F         ,0
0  = 2(γv. E) + γ(∇. E,0) 

Conservation of Ampere’s Law 

F         ,i
i  = −∇2(γv. E) + γv[(∇ × B) − E,0] 

Complete Conservation Law 

Conservation Law as 7D Wave of Electrical Power 

F         ,


 = [2−∇2](γv. E) 

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

Similarity Based Electrodynamics in 2D Lorentz Matrix 

[L
μ
] =  [

γ −γv1 0 0
−γv1 γ 0 0

0 0 1 0
0 0 0 1

]  

Similarity Based Electrodynamics in 4D Lorentz Matrix 

[L
μ
] =  [

γ −γv1 −γv2 −γv3

−γv1 γ 0 0
−γv2 0 γ 0
−γv3 0 0 γ

]  

L  0
0  = L  1

1  = γ, L  2
2  = L  3

3  = 1, L  1
0  = L  0

1  = −γv1 

Transformation of Electromagnetic Field 

F = L

L
F 

Electric Field 

F0i = E1 + γ[E2 + E3] − γv1(B
3 − B2) 

Magnetic Field 

Fi = −E1 − γE2 − γE3  − γv1(B
2 − B3) 

Electromagnetic Field 

F = E1 + γ[E2 + E3] − γv1(B
3 − B2) −E1 − γE2 − γE3  −

γv1(B
2 − B3) = 0 

F = 0 

Electromagnetic field remains antisymmetric but not in its original 

form 

Transformation of Maxwell’s Equations 

F        ,


 = L

L
F      ,


 

Gauss’s Law 

F        ,
0  = E   ,1

1 + γE   ,2
2 + γE   ,3

3 + γv1[(B   ,3
2 − B   ,2

3 )] 

Ampere’s Law 

F        ,
i  = −E   ,0

1 − γE   ,0
2 −  γE   ,0

3 + γv1[E   ,1 
2 + E   ,1 

3 − E   ,2 
2 −

E   ,3 
3 ] + γ[(B   ,2

3 − B   ,3
2 ) + γv1(B  ,0

3 − B   ,0
2 ) −  γ(B   ,1

3 + B   ,1
2 ) +

B   ,3
1 − B   ,2

1  

Maxwell’s Equations in Tensor Form 

F        ,


 = E   ,1
1 + γE   ,2

2 + γE   ,3
3 + γv1[(B   ,3

2 − B   ,2
3 )]  − E   ,0

1 −

γE   ,0
2 −  γE   ,0

3 + γv1[E   ,1 
2 + E   ,1 

3 − E   ,2 
2 − E   ,3 

3 ] + γ[(B   ,2
3 −

L  0
0  = L  1

1  = L  2
2  = L  3

3  = γ, L  i
0  = L  0

i  = −γv𝑖 

Transformation of Electromagnetic Field 

F = L

L
F 

Electric Field 

F0i = γ2{[E + (v × B)] − v[v. E]} 

Magnetic field 

Fi = − γ2{[E + (v × B)] − v[v. E]} 

Electromagnetic Field 

F = γ2{[E + (v × B)] − v[v. E]} − γ2{[E + (v × B)] − v[v. E]} 

= 0 

F = 0 

Electromagnetic field remains antisymmetric but not in its original 

form 

Transformation of Maxwell’s Equations 

F         ,


 = L

L
F       ,

  

Gauss’s Law 

F        ,i
0i  = −γ2v2[∇. E] + γ2∇. [E + (v × B)] 

Ampere’s Law 

F        ,
i  = γ2v[v. E],0 − γ2[E + (v × B)],0 + γ2∇ × [B − (v × E)] 

Maxwell’s Equations in Tensor Form 

F        ,


 = −γ2v2[∇. E] + γ2∇. [E + (v × B)]+γ2v[v. E],0 −

γ2[E + (v × B)],0 + γ2∇ × [B − (v × E)] 

Transformation of Conservation Law 
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B   ,3
2 ) + γv1(B  ,0

3 − B   ,0
2 ) −  γ(B   ,1

3 + B   ,1
2 ) + B   ,3

1 − B   ,2
1  

Transformation of Conservation Law 

F        ,


 =  L

L
F      ,


 

F        ,
  = E   ,10

1 + γE   ,20
2 − γv1B  ,20

3 + γE   ,30
3 + γv1B   ,30

2 −

E   ,01
1  γB   ,21

3 − γv1E   ,21
2 − γv1E   ,31

3 − γB   ,31
2 − γE   ,02

2 +

γv1B  ,02
3 + γv1E   ,12

2 −  γB   ,12
3  +B   ,32

1 −  γE   ,03
3 − γv1B   ,03

2  + 

γv1E   ,13
3 −  γB   ,13

2 − B   ,23
1  = 0 

F        ,
  = 0 

Conservation law holds but not in its original form 

 F         ,


 = L

L
F       ,

  

F         ,


 = −γ2v2[∇. E],0 + γ2∇. [E + (v × B)],0+ γ2{v2[∇. E],0 −

∇. [E + (v × B)],0} 

F         ,


 = 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 

[F       ,


] = 

[
 
 
 
 
 
 
 −

 
v2

c2

(1+  
v2

c2)
E,01

1 1

(1+  
v2

c2)
E,10

1 1

(1+  
v2

c2)
E,20

2 +
 
v2

c2

(1+  
v2

c2)
B,21

3 1

(1+  
v2

c2)
E,30

3 −
 
v2

c2

(1+  
v2

c2)
B,31

2

−
1

(1+  
v2

c2)
E,01

1
 
v2

c2

(1+  
v2

c2)
E,01

1
 
v2

c2

(1+  
v2

c2)
E,20

2 +
1

(1+ 
v2

c2)
B,21

3
 
v2

c2

(1+  
v2

c2)
E,30

3 −
1

(1+ 
v2

c2)
B,31

2

−E,02
2 −B,12

3 0 B,32
1

−E,03
3 B,13

2 −B,23
1 0 ]

 
 
 
 
 
 
 

           (118) 

Equation (118) is electromagnetic conservation law with 

two new symmetry terms. 

F         ,00
00  = −

 
v2

c2

(1+  
v2

c2)
E,01

1                (119) 

F         ,11
11  = 

 
v2

c2

(1+  
v2

c2)
E,01

1                 (120) 

These terms are necessary to get form invariance of elec-

tromagnetic conservation law that remains same for all ob-

servers. 

F  ,


 =  ∇. E,0 + [∇. (∇ × B) −  ∇. E,0] = 0    (121) 

iv. New Version of Electromagnetic Conservation Law in 

Tensor Form Under URM: ESCM Method 

F       ,


 = R

F      ,
               (122) 

Expanding equation (122) by Einstein summation conven-

tion method under 4D URM (11), we have 

F       ,


 = R0

F      ,

0  + R1

F      ,

1  + R2

F      ,

2  + R3

F      ,

3  

One can calculate 16 components of conservation law in 

terms of tensor components. The 4 diagonal 

nents  F       ,00
00 ,  F       ,11

11 ,  F       ,22
22 ,  F       ,33

33  constitute ze-

ro-point conservation law F       ,


 as 4D EM wave.  F       ,


 

with remaining 12 components represent complete conserva-

tion law  F       ,


 as 7D EM wave. 

Zero-Point Conservation Law as 4D EM Wave 

F       ,


 = −2(
 
v2

c2

(1+ 
v2

c2)
)E               (123) 

Conservation Law as 7D EM Wave 

 F       ,


 = −[2 − ∇2](
 
v2

c2

(1+ 
v2

c2)
)E         (124) 

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 = c 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 

At v = c, 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 

J ,  = 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 

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 

RTAV is explained. It predicts structure of ZPE that remains 

finite for v<c, v = c 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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