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 INTRODUCTION 

In the general relativity theory, our article’s aim is that we find electro-magnetic wave equations and 

functions by gauge fixing equations in Robertson-Walker space-time and Schwarzschild space-time.  

At first, Electro-magnetic field equations are in general relativity theory 
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The electro-magnetic field is              
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The gauge fixing equation in general relativity theory 
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1. ELECTRO-MAGNETIC WAVE EQUATION IN ROBERTSON-WALKER SPACE-TIME  

Because the gauge fixing equation is the electro-magnetic wave equation, the electro-magnetic wave 

equation is in Robertson-Walker space-time. 
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The Robertson-Walker solution is 
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In this time, 2-dimensional solution is 
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The gauge fixing equation is in 2-dimensional solution 
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Hence, we can find electro-magnetic wave equation in 2-dimentional Robertson-Walker space-time. 
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In this time, we can think the shape of electro-magnetic wave function from 2-dimetional Robertson-

Walker space-time. In this case, light is  
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Hence, electro-magnetic wave function is in 2-dimetional Robertson-Walker space-time- 
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The electro-magnetic wave equation-Eq(8) is satisfied by the electro-magnetic wave function-Eq(10). 

2. ELECTRO-MAGNETIC WAVE EQUATION IN SCHWARZSCHILD SPACE-TIME  

Because the gauge fixing equation is the electro-magnetic wave equation, the electro-magnetic wave 

equation is in Schwarzschild space-time. 



Electromagnetic Wave Functions of CMB and Schwarzschild Space-Time 

 

International Journal of Advanced Research in Physical Science (IJARPS)                       Page | 3 

The Schwarzschild solution is 
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In this time, 2-dimensional solution is 

0d  

2

2

2

2

2

2

2
1

1
)

2
1(

rc

GM

dr

c
dt

rc

GM
d



                                              (12) 

The gauge fixing equation is in 2-dimensional solution 
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Hence, we can find electro-magnetic wave equation in 2-dimentional Schwarzschild space-time. 

)(sin)(sin  







 gg  

0]sin)
2

1(
1

2
1

12
[

2

2

22

2

2

2

22



















rrc

GM

tc

rc

GMrcr

GM
                        (14) 

In this time, we can think the shape of electro-magnetic wave function from 2-dimetional 

Schwarzschild space-time. In this case, light is  
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Hence, electro-magnetic wave function is in 2-dimetional Schwarzschild space-time- 

 sin,sin 00 BBEE
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The electro-magnetic wave equation-Eq(14) is satisfied by the electro-magnetic wave function-Eq(16). 
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3. CONCLUSION  

We find the electro-magnetic wave (CMB) equation and function in Robertson-Walker space-time. 

We find the electro-magnetic wave equation and function in Schwarzschild space-time. 
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