Quantum Fields—from the Hubble to the Planck Scale Selected Solutions

8.3 Derivation of the Dirac equation.

Expand exp [0—2"] and split the sum into even and odd terms, using (6m)?” = 1 and (on)*"*! =

on.
Insert v = E/m, multiply with [(E 4+ m)/(E +m)]"/? and combine the two term.

Set ¢1,(0) = ¢r(0) and eliminate the zero momentum spinor,

E+m+op E+m+op
or(p) = \/m or(0) = Etm—op or(p) = Adr(p) (180)

Multiply A with (E 4+ m — op)/(E + m — op) and evaluate the expression

(E+m)?+p*+2(E+m)op 2E?*+2Em+2(E+m)op E+op
(E +m)? — p?) N 2m?2 + 2Em oom

A= (181)
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