Klein-Gordon equation

Start with relativistic energy.
E = /p?c2 +m?ct

Square both sides.
E? = 2 + m2c

Substitute 1hd/0t for E and —ihV for p.

zhi 2 = (—ihV)* & + m?c*
ot

Reform the operators.

Rearrange.
0? 0? 0? 0?
h? (—— +F——= 4P+ c2—>
x Y

Hence the Klein-Gordon equation.

2 2 2 2
h? (_8_ + 628_ + 02% + 0287) = m2ct

Let P be the momentum vector

Let X be the position vector

Let v be the scalar function

1 = Aexp (—%P-X) + Bexp (EP-X

h

where

)

P-X=P'g,X"=FEt—p,x—py—p.2

Show that v solves the Klein-Gordon equation.



Verify dimensions.
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https://georgeweigt.github.io/examples/klein-gordon-equation-demo.html

