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ABSTRACT
Lorentz transformation considers that relative velocity of the frame of references in inertial
system is less than the velocity of light. If it be such that a frame is moving with velocity same as that
of light with respect to a frame of observer then, Lorentz transformation in it will not be same as done
in inertial system. Again photon is not only a particle or wave but it is a complex system due to the
fact that it possesses spin and linear motion simultaneously. So, it will have some complex
characteristics. In this work first, trial would be made to find out the process of Lorentz
transformation in between two frames having relative velocity same as that of light and then, this
concept, would be applied in the system of photon.
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1. INTRODUCTION
It is well known that if a body or particle having rest mass m0 moves with rectilinear
velocity v with respect to an observer in an inertial system then its relativistic mass [1] is
m  m0

1  v 2 c 2   m0

(1)

Similarly, if a body having radius of gyration a about an axis, moves with angular
velocity  with respect to an observer then its relativistic mass [2] would be
m  m0

1   2a2 c2

(2)

It is well known that if an inertial frame moves with uniform velocity along the X axis
with respect to an observer, then Lorentz transformation between these two frames are as
shown below
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(3)

Now, if one considers that a frame is moving with velocity same as that of light along
X axis with respect to an observer then, relations for transformation of co-ordinates from
moving frame to observer’s frame will not be exactly same as shown in (3) due to the fact
that  will be infinite and the system may be called super system.. In the present work, trial
has been made to frame a super system.
According to the discussion in [3] photon is not only a particle or a wave but it is a
system and a kind of spin-linear (SL) interaction is happening in this system. The system is
denoted by the term ‘Super System of Photon’ (SSP). This system has been framed by
considering four inertial frames in a superimposed form [3]. Again, photon contains
electromagnetic field   (r , t ) accompanying the gravitational field G (r , t ) . Relation
between these two fields in SSP is

G (r, t)   Zij  (r, t ) ,

  (r, t )   ZijG (r, t )

(4)

where, Zij and Zij are coordinate transformation matrices in SSP as discussed in [3] also 
and  are two constant. But, SSP must not be the composition of inertial frame of references
rather, it is the composition of super systems due to the fact that photon may be considered as
a small mass concentrated in a ring of radius r and rotates at velocity of light and it also has
linear motion with velocity of light along the axis of rotation.
So, in this work a trial has been made to correct the frame of SSP to re-write the correct
form of equation (4)

2. ENERGY – VELOCITY RELATION IN SUPERSYSTEM
Let a body of mass m0 starts its journey from rest and at any instant its velocity and
kinetic energy respectively are v and Ek . Also let, this kinetic energy is not supplied from
external source rather; it is supplied from internal source reducing mass (m) from rest mass
of the body. This means that kinetic energy attributed to the body Ek  mc2 where, m
come from rest mass m0 . So, in every instant total relativistic mass of the body will remain
unchanged and this will be m0 . If, v is increased (or kinetic energy is increased) then m
will be increased, therefore, mass excluding kinetic energy of the moving body will be
(m0  m) . So, at any instant, one can write
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m0 

m0  m

(5)

1  v2 c2

Again, we obtain from (5) the total relativistic mass at any instant would be
m0 

m
1  1  v2 c2

 k m

(6)

where, k  1 1  1  v 2 c 2 . Therefore, one can write from (6), total energy of the system

m0c2  k mc2

(7)

It is clear that mc 2 is kinetic energy attributed to the body where, m has been
reduced from rest mass of the body and total energy ( m0c2 ) of the body always remain
unchanged. Now, equations (6) and (7) imply that if, m  m0 then v  c and k  1 .
This means that if a particle possesses energy totally kinetic (i.e. mc2  m0c2 ) then its
velocity will be c (velocity of light) and this condition leads to the result that k  1 . In this
circumstance comparing (1) and (6) one can write k ( 1) which is analogous or equivalent to
 . Now the system in which the particle is attributed is known as Super System.
3. LORENTZ TRANSFORMATION IN SUPER SYSTEMS
If S and S  are two frames present in a super system, S is the observer's frame and S 
is moving with uniform velocity c (velocity of light) along positive direction of X axis with
respect to S . Then Lorentz transformation would be like (3) but there  would be k ( 1) and
v  c . Therefore using k ( 1) instead of  and c instead of v we obtain from (3) the Lorentz
transformations in Super System as shown below

 x   1
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 t    1 c

0 0 c  x 
 
1 0 0  y 
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 x  1
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(8)

Now, relative velocity in between two frames S and S  is c along X axis. If, at any
instant, X coordinate be x and time coordinate be t then, x  ct . Therefore,
x 2  c 2t 2  0

(9)

Similarly one can write x2  ct 2  0 . However, using (8) and (9) we obtain
x2  y2  z 2  c 2t 2  ( x  ct ) 2  y 2  z 2  c 2 (t  x c) 2  x 2  y 2  z 2  c 2t 2

(10)
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which is the essential condition for the transformation of coordinate from one frame of
reference to another frame of reference.
4. CO-ORDINATE TRANSFORMATION IN SUPER SYSTEM OF PHOTON (SSP)
Photon has spin angular momentum about an axis or along the direction of propagation.
Photon may be considered as a small mass concentrated in a ring of radius r and rotates at
velocity of light (u  c) and it also has linear motion with velocity of light along the axis of
rotation [3, 4]. This means that photon is the composition of three reference frames (S1, S2,
and S3) with respect to observer’s frame (S) and the system is known as Super System of
Photon (SSP) [3].
In the picture of SSP, frames S and S1 have both their X axes aligned and S1 is rotating
at an angular velocity  about X1 axis as observed by S. The frame S1 has another coordinate reference frame S2, where X2 axis of S2, are rotated by an angle  counter clockwise
with respect to S1 on X1Y1 plane. Frames S2 and S3 have both their co-ordinate axes aligned
and S3 is moving at a linear velocity c (velocity of light) along X3 axis as observed by S2 then
coordinate transformation matrix from S to S3 would be Aij

 1

0
Aij = 
 0

 1 c

0 0 c   cos 

1 0 0    sin 
0 1 0  0

0 0 1  0

sin 
cos 
0
0

0
0
0 0 1

0 0   0 cos t sin t
1 0   0  sin t cos t

0
0
0 1 0

0

0
0

1

(11)

Similarly the matrix for coordinate transformation from S3 to S would be

0
1

0 cos t
Bij = 
 0 sin t

0
0

0   cos 

 sin t 0   sin 
cos t 0   0

0
1  0
0

 sin 
cos 
0
0

0 0  1

0 0  0
1 0  0

0 1  1 c

0 0 c

1 0 0
0 1 0

0 0 1

(12)

These leads to the relation for coordinate transformation from S3 to S and from S to S3
respectively
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(13)

Photon contains electromagnetic field accompanying the gravitational field [5-7]. Now,
it will be unnecessary to discuss in details of the previous work [3] that electromagnetic field
and gravitational field are unified in SSP by the relation (4) which are not applicable in super
system. Using the concept of Lorentz transformation in super system we obtain the picture of
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SSP as said above where, Aij and Bij in (11) and (12) are coordinate transformation matrixes
in SSP. Now using Aij instead of Zij and Bij instead of Zij we obtain from (4) the relations
between electromagnetic field and gravitational field in SSP

  (r, t )   BijG (r, t)

G (r, t)   Aij  (r, t ) ,

(14)

where,   (r , t ) and G (r , t ) are respectively electromagnetic field and gravitational field, 
and  are two constants.
Again, an electromagnetic interaction is happening in nucleus due to spin-orbital
interaction of proton. Extending the concept of SSP, it is also claimed in [8] that this
electromagnetic interaction causes the strong field in nucleus and relation between strong
field [G (r, t )] and electromagnetic field [  ( r , t )] is

G (r, t )  Sij  (r, t )

(15)

where, Sij is the transformation matrix as discussed in [8] and  is a constant.

5. SIGNIFICANCE OF ANGLE BETWEEN DIRECTION OF ANGULAR
VELOCITY AND LINEAR VELOCITY OF PHOTON

Superimposed velocities of photon
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Figure 1. Superimposed velocities of proton.
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Angle  in matrices Aij and Bij respectively in (11) and (12) implies that there is an
angle between directions of angular velocity ( ) and linear velocity (c) of photon. Again it
is also said that Photon may be considered as a small mass concentrated in a ring of radius r
and rotates at velocity of light and it also has linear motion with velocity of light along the
axis of rotation. Therefore, if the frequency and wave length of a photon respectively are 
and  then 2 r  c and   c . This leads to the relation r   2 .So, amplitude (as
shown in the figure-1) of the wave of that photon is

a  r cos   ( cos  ) 2

(15)

Equation (15) implies that amplitude of the wave form of a photon depends on angle
between directions of two velocities of photon as said above.
6. CONCLUSIONS
If it be considered that a particle is moving with a velocity same as that of light then,
frame of the particle would be a super frame and the system is known as super system.
Lorentz transformation in super system makes easy the transformation of co-ordinates from
one frame to another frame. Also it removes the contradiction between super system and
inertial system.
According to the experimental evidence of Tolmar [5] and others, photon contains
electromagnetic field accompanying the gravitational field. Relation between these two fields
may be as shown in (14). Again, extending the concept of SSP, relation between strong field
and electromagnetic field has been proposed as shown in (15). But these are only a theoretical
or mathematical work. So, if we can create a system in which a particle having electric charge
possess a spin-spin or spin-orbital interaction like that of proton in nucleus then,
electromagnetic field of it may create strong field in nucleus and this will be the proof of the
theory.
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