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1. INTRODUCTION 

The Lagrangian L of complex scalar fields 
*,   and Electromagnetic fields ,F F

  is Klein-

Gordon-Maxwell theory in special relativity theory, 
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*  is  ’s adjoint scalar, m  is the mass of scalar fields 
*,                 
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2. EQUATIONS OF INTERACTION OF COMPLEX SCALAR FIELDS AND ELECTROMAGNETIC FIEL

DS IN COSMOLOGICAL INERTIAL FRAME 

The Lagrangian L of interaction of complex scalar fields and Electromagnetic fields is Klein-Gordon-

Maxwell theory in cosmological inertial frame, 
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We consider Type A of wave function and Type B of expanded distance,[1],[2],[3],[4] 

Type A of wave function: 0( )r r t    ,  
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Type B of expanded distance: 0( ),r r t t t    
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0t  is the cosmological time. 0( )t  is the expanding ratio of universe in the cosmological time 0t .  

(2-2) 

Complex scalar field equations are in Klein-Gordon-Maxwell theory in cosmological inertial frame, 
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The other equation is in Klein-Gordon-Maxwell theory in cosmological inertial frame, 
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If operator ', '

   are in cosmological inertial frame,[1],[2],[3],[4] 

0

1
' ( , )

( )c t t



  

 
,

0

1
' ( , )

( )c t t

 
   

 
 

' ' ' ' ', ' ' ' ' 'F A A F A A    

                                                (5) 

Electromagnetic field equations are in Klein-Gordon-Maxwell theory in cosmological inertial frame, 
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Hence,[5],[6] 
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The other equation is in Klein-Gordon-Maxwell theory in cosmological inertial frame, 
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Hence,[5],[6] 
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3. CONCLUSION  

We found equations of complex scalar fields and electromagnetic fields on interaction of complex 

scalar fields and electromagnetic fields in Klein-Gordon-Maxwell theory from Type A of wave 

function and Type B of expanded distance in cosmological inertial frame.  
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