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1 本文
O(θ2)は無視。

S =

∫
d4x{(∂µΦ)∗∂µΦ− V (Φ∗Φ)} (1)

Φ(x) → Φ′(x) = Φ(x) + δQΦ(x) = Φ(x)− iqθ(x)Φ(x) (2)

Φ∗(x) → [Φ′]∗(x) = Φ∗(x) + δQΦ
∗(x) = Φ∗(x) + iqθ(x)Φ∗(x) (3)

S′ =

∫
d4x{(∂µΦ′)∗∂µΦ′ − V ([Φ′]∗Φ′)} (4)

=

∫
d4x{[∂µΦ∗ + iq{∂µθ}Φ∗ + iqθ{∂µΦ∗}][∂µΦ− iq{∂µθ}Φ− iqθ{∂µΦ}]− V (Φ∗Φ)} (5)

=

∫
d4x{(∂µΦ∗)(∂µΦ) + iq(∂µθ)Φ

∗(∂µΦ)− iq(∂µθ)Φ(∂
µΦ∗)− V (Φ∗Φ)} (6)

= S +

∫
d4x{(∂µθ)jµ} (7)

= S + δQS (8)

jµ = iq{Φ∗(∂µΦ)− (∂µΦ∗)Φ} (9)

δQS = 0

δQS =

∫
d4x{∂µ(θjµ)− θ(∂µj

µ)} = 0 (10)

∂µj
µ = 0 (11)
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