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                                       ABSTRACT 

In the Cosmological Special Theory of Relativity, we quantized Klein-Gordon scalar 

field in Cosmological Special Theory of Relativity. We treat Lagrangian density and 

Hamiltonian in quantized Klein-Gordon scalar field.   

 

 

 

PACS Number:03.30, 41.20 

Key words: Cosmological inertial frame; 

          Klein-Gordon scalar field; 

          Hamiltonian: 

          Quantization 

e-mail address:sangwha1@nate.com 

Tel:010-2496-3953 

 

 

 

 

 

 

 

 

 



1. Introduction 

Our article’s aim is that we make quantization of Klein-Gordon scalar field in Cosmological Special 

Theory of Relativity (CSTR).  

At first, space-time relations are in cosmological special theory of relativity (CSTR).[1]  
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t  is cosmological time       (1) 

Proper time is 
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t  is cosmological time  (2) 

Angular frequency-wave number relation is in CSTR. 
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2. Quantization of Klein-Gordon Scalar Field in CSTR 

Lagrangian density of Klein-Gordon scalar field in CSTR, 
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Hence, Euler-Lagrange equation is in CSTR, 
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Hamiltonian of Klein-Gordon scalar field is in CSTR, 
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The Klein-Gordon scalar field is divided by positive frequency mode and negative frequency mode. 
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The positive frequency mode is 
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The negative frequency mode is 
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In this time, ( )k
f x  is 
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In this time, 
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Quantization of complex scalar field is in CSTR, 
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Hence, Hamiltonian H is in CSTR, 
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In this time, 
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3. Conclusion 

We quantized Klein-Gordon scalar field in CSTR. We treat Lagranian density and Hamiltonian. 
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