
 

 

Answer on Question #63816-Physics-Other 

Show that any solution of the Dirac equation is also a solution of the Klein-Gordon (KG) equation. 

Solution 

Let 𝜓 is a solution of the Dirac equation: 

(−𝛾0𝑝0 + 𝛾𝑗𝑝𝑗 + 𝑚𝑐)𝜓(𝑥) = 0 

Multiply this equation by (𝛾0𝑝0 − 𝛾𝑗𝑝𝑗 + 𝑚𝑐): 

(𝛾0𝑝0 − 𝛾𝑗𝑝𝑗 + 𝑚𝑐)(−𝛾0𝑝0 + 𝛾𝑗𝑝𝑗 + 𝑚𝑐)𝜓(𝑥) = 0 

((𝑝)2 − (𝑝0)2 + 𝑚2𝑐2)𝜓(𝑥) = 0,              𝑤ℎ𝑒𝑟𝑒  𝑝0 =
𝐸

𝑐
 

Therefore, 𝜓 is a solution of the Klein-Gordon equation. 
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