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1. INTRODUCTION 

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

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

The gauge fixing equation in general relativity theory 
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2. KLEIN-GORDON WAVE EQUATION IN ROBERTSON-WALKER SPACE-TIME  

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

equation is in Robertson-Walker space-time. 

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[3] 

)()(  










 gAgA  

Abstract: In the general relativity theory, we find Klein-Gordon wave functions in Robertson-Walker and 

Schwarzschild space-time. Specially, this article is that Klein-Gordon wave equations is treated by gauge 

fixing equations in Robertson-Walker space-time and Schwarzschild space-time. 

Keywords:  General relativity theory, Klein-Gordon wave equations; Klein-Gordon wave functions; 

Robertson-Walker space-time; Schwarzschild space-time 

PACS Number: 04,04.90. +e,03.30, 41.20 

 

 

 

 

 

 

*Corresponding Author: Sangwha-Yi, Department of Math , Taejon University  300-716 , South Korea 

 

 



Klein-Gordon Equation and Wave Function in Robertson-Walker and Schwarzschild space-time 

 

International Journal oaf Advanced Research in Physical Science (IJARPS)                     Page | 11 

 
r

g
tc

gggAAA








 11

11
100

10
11

11
10

10
1 1













         (4) 

Hence, we can find Klein-Gordon wave equation in 2-dimentional Robertson-Walker space-time. 
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In this time, we can think the shape of Klein-Gordon wave function from 2-dimetional Robertson-

Walker space-time. In this case, light is  
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Hence, matter wave function is in 2-dimetional Robertson-Walker space-time. 
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If the definition of energy and momentum is 
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Energy-Momentum relation is in Robertson-Walker space-time, 
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Finally, angular frequency-wave number relation is in Robertson-Walker space-time, 
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Hence, Klein-Gordon wave equation-Eq(5) is satisfied by matter wave function-Eq(7) in Robertson-

Walker space-time. 

3. KLEIN-GORDON WAVE EQUATION IN SCHWARZSCHILD SPACE-TIME  

Because the gauge fixing equation is the electro-magnetic wave equation, Klein-Gordon wave 
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equation is in Schwarzschild space-time. 

The Schwarzschild 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[3] 
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Hence, we can find Klein-Gordon wave equation in 2-dimentional Schwarzschild space-time. 
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In this time, we can think the shape of Klein-Gordon wave function from 2-dimetional Schwarzschild 

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

0
expA i   ,

0
A  is amplitude 

0 0 0 2 2

2 2
ln| |

GM GM
t k r k r

c c
                   

0
  is angular frequency, 

0 0
k k  is wave number                                   (16) 



Klein-Gordon Equation and Wave Function in Robertson-Walker and Schwarzschild space-time 

 

International Journal oaf Advanced Research in Physical Science (IJARPS)                     Page | 13 

If the definition of energy and momentum is 
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Energy-Momentum relation is in Schwarzschild space-time, 
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Finally, angular frequency-wave number relation is in Schwarzschild space-time, 
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Hence, Klein-Gordon wave equation-Eq(14) is satisfied by matter wave function-Eq(16) in 

Schwarzschild space-time 

4. CONCLUSION  

We find Klein-Gordon wave equation and function in Robertson-Walker space-time. We find Kle

in-Gordon wave equation and function in Schwarzschild space-time..  
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