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1. INTRODUCTION 

In the special relativity theory, electro-magnetic potential ),( A


  is 4-vector likely time-space 
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2. GAUGE TRANSFORMATION  

Gauge transformation of electro-magnetic potential ),( A


  of an inertial coordinate system S and 
electro-magnetic potential )','( A


  of the other inertial coordinate system S’’ is 
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Therefore, Eq (5), Eq (6) are used by Eq (7) and Eq (8)      
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In this time, if Eq (9) ,Eq(10) are used by Eq (5), Eq(6) , the gauge function   and ' ’s relation is   
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In this time, Eq (3) coincides Eq (11), Eq (12). Therefore a function   of  S coincides '  of  S’. 

Hence  ' . 

Likely this upper case  
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Eq(13) is used by Eq (7), Eq (8) of the gauge transformation. If we use Eq(3),Eq (5),Eq (6) and 

Eq(11),Eq(12), 
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Eq (13) is invariant by Eq(14) about the gauge transformation, Eq (7),Eq (8). .Eq (13) is invariant 

about the special relativistic transformation. Therefore, we can think the invariant electro-magnetic 

potential   likely the coordinate system’s the invariant time.   

'''222 AAAA

                                                            (18) 

In Eq(2), electro-magnetic potential 
A  transform likely the differential coordinate 
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An example of Eq (22)’s potential is Lienard-Wiechert potential that made by moving point 

charge.[3,4] 

In the inertial coordinate system and the other inertial coordinate system, 
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According to Eq (22), electro-magnetic field is 
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Electro-magnetic potential equation is in Eq (2), 

00

0

0

02

2

2

2
4

44
4

4
)

1
( 













 





d

cdt

cd

dx

c
j

ctc
 



Gauge Theory’s Expansion in the Electro-Magnetic Field   

 

International Journal of Advanced Research in Physical Science (IJARPS)                       Page | 4 

cj 0
 , 0   ,  

2

2

1

1

c

u


                                                    (25) 

 
c

u

tc
A

tc


)

1
()

1
( 2

2

2

2

2

2

2

2









  

c

u

tctcc

u


)
1

()
1

( 2

2

2

2

2

2

2

2










  , 0)

1
( 2

2

2

2








c

u

tc
 

)
1

( 2

2

2

2







tcc

u


,  4)
1

( 2

2

2

2






tc
 

j
c

u
c

 


 44
  


c

u
A


   , uj


  , 0   ,  

2

2

1

1

c

u


                                           (26) 

By Eq(21), electro-magnetic invariant potential   is 
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Therefore by Eq (25) and Eq (27), electro-magnetic invariant potential  ’s equation is 
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3. CONCLUSION 

About the gauge functions   and ' , if we use Eq (17), 
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Therefore the gauge functions  and '  satisfy Eq(31) 
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