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1 ディラック方程式

1.1 γ 行列の反交換関係

(γµpµ)(γ
νpν) = γµγνpµpν (1)

=
1

2
(γµγνpµpν + γµγνpµpν) (2)

=
1

2
(γµγνpµpν + γνγµpνpµ) (3)

=
1

2
(γµγνpµpν + γνγµpµpν) (4)

=
1

2
(γµγν + γνγµ)pµpν (5)

=
1

2
(2ηµνIN )pµpν (6)

= pνpνIN (7)
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