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1 ディラック方程式の相対論的構造

1.1 (5.47a)

(Jµν
V )ρλ = i(ηµρδνλ − ηνρδµλ) (1)

(J01
V )ρλ = i(η0ρδ1λ − η1ρδ0λ) =


0 i 0 0
i 0 0 0
0 0 0 0
0 0 0 0

 (2)

(J23
V )ρλ = i(η2ρδ3λ − η3ρδ2λ) =


0 0 0 0
0 0 0 0
0 0 0 −i
0 0 i 0

 (3)

1.2 本題

f(0) = −i(ηµρJνλ − ηνρJµλ + ηµλJρν − ηνλJρµ) (4)

f(µ ↔ ν) = −i(ηνρJµλ − ηµρJνλ + ηνλJρµ − ηµλJρν) (5)

= −i(−ηµρJνλ + ηνρJµλ − ηµλJρν + ηνλJρµ) = −f(0) (6)

f(ρ ↔ λ) = −i(ηµλJνρ − ηνλJµρ + ηµρJλν − ηνρJλµ) (7)

= −i(−ηµλJρν + ηνλJρµ − ηµρJνλ + ηνρJµλ) (8)

= −i(−ηµρJνλ + ηνρJµλ − ηµλJρν + ηνλJρµ) = −f(0) (9)

f((µν) ↔ (ρλ)) = −i(ηρµJλν − ηλµJρν + ηρνJµλ − ηλνJµρ) (10)

= −i(−ηµρJνλ − ηµλJρν + ηνρJµλ + ηνλJρµ) (11)

= −i(−ηµρJνλ + ηνρJµλ − ηµλJρν + ηνλJρµ) = −f(0) (12)
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