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In the Cosmological Special Relativity Theory, we study Maxwell equations, 

electromagnetic wave equation and function.  
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1. Introduction 

Our article’s aim is that we make cosmological special theory of relativity.  

At first, Robertson-Walker metric is 
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According to CDM  model, our universe’s k is zero. In this time, if 
0
t  is cosmological time[6], 
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Hence, the proper time is in cosmological time, 
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In this time, 
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Cosmological special theory of relativity’s coordinate transformations are 
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Therefore, proper time is 
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Hence, velocities are 
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In cosmological special theory of relativity(CSTR)’s differential operators are 
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Hence,   
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The electric charge density   and the electric current density j  are 
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In CSTR, transformations of the electric charge density and the electric current density are likely as 

coordinate transformations are 
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2. Electrodynamics in CSTR 

The electromagnetic potential A 
 is 4-vector potential.Hence, transformations of A 

 are 
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In CSTR, electric field E  and magnetic field B  have to satisfy Maxwell equations of special 

relativity theory. Hence, in CSRT, Maxwell equations are likely as special theory of relativity, 
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In this time, Eq(13-i) is 
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Hence, 
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( )E E t  .According to special relativity, 
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Eq(13-ii) is 
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Eq(13-iii) is 

       
0 0

0

1 1 1
( ) ( )

( )

B B
E E t E t

t c t c t

 
             

  
        (16) 

Eq(13-iv) is 
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Hence, in CSTR, Maxwell equations are 
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Therefore, in CSTR, the electric field E  and the magnetic field B  are 
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3. Electromagnetic Wave in CSTR 

Electromagnetic wave equation is in CSTR, 

          

2

0 2 2

0

1 1
( ) ( )

1 1
( ) ( ), 0

( )

B
E t

c t c t

E
B j

c t t

 
   

 


          

 

 

          
2 2

0 0

1 1
{ ( )}

( ) ( )
B B B

t t
        
 

                     (21) 



Hence, electromagnetic wave equation is 
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And, 
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Hence, electromagnetic wave equation is 
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In CSTR, electromagnetic wave functions are 
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Where, 
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According to Maxwell equations are in CSTR,[1] 
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Where,[1] 
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Hence, in CSTR, transformations of electromagnetic field are 
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In CSTR, electromagnetic wave functions are 
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If we compare Eq(34) and Eq(35), 
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Where, 
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4. Conclusion 

 We know Maxwell equations, electromagnetic wave equations and functions in Cosmological Special 

Theory of Relativity. 
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