
were made to deVelop relalivistic quantum theory. ips 

15 1. KLEIN GORDAN EQUATION 

The relativistic relation between total energ and momentum of a particle is given by 

E-V p C m* C 
So one can expect, Hamiltonian of a free particle in accordance (151) W 

with H-Ev 
H-=V p Cm CC 

Transition from classical theory to quantum theory is achieved by 
treatingp and H as operators. In coordinate rep1esentation, we have 

p-ih V 

B=ih 

Relativistic quantum equation of motion will now read as- 

ih -hC*V C) y .(152) 

Right-hand side of the above equation contains under-root of an 
operator. We can get rid of square root of an operator by expanding 
it in terms of a power series. However, this expansion introduces a few 

difficulties

(1) Equation (15 2) after expansion will have space and tme 

derivatives in unsymmetrical form and thereby a covariant theory can- 

not be formulated.

(2) Right-hand side will contain a large number of atoma involving 

even powers of V, making it ditlicult to be solved. 
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