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Z =

∫

Dφ e−g
φ4

4 −m2

2 φ2+Jφ
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(J = 0)
?R7jL�Z+;V9_h Z);

φ = 0, φ = ±{
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√

√

√

−m2

g
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y(J) = a1J + a3J
3 + · · ·
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Dφ φ e−g
φ4

4 −m2

2 φ2
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S =

∫

d4x

[

(∂µ φ) (∂µ φ)

2
−
m2 φ2

2

]

⇒ (−∂2 −m2)φ = 0 ,

• |0〉
h�7j9)8 D�7%; h*9JH�9JDGh 7@D 8&H%ZGL)95X�;NCEc 9 H%Z�IªZbc 9&;V9JIK8	P

⇒ (−∂2 −m2) 〈0 |φ(x)|0〉 = 0 ,
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Pµ
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Pµ |0〉 = 0 ,
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〈0 |φ(x)|0〉 = 〈0 |φ(0)|0〉 ≡ n

C d!9bd�P§SbDJCQ=>7�I,c Cl; ] S*DGh*9JI ;$IpZbD_8&?�Z+;NCY7UD

⇒ m2 n = 0
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Jµ(x) = ∂µ φ(x)

∂µ J
µ(x) = ∂2φ(x) = −m2 φ

∴

CQ=
m2 = 0 ⇒ ∂µ J

µ(x) = 0 .
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Q ≡
∫

d3x
(

∂0φ(~x, t)
)
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i
[

∂0φ(x), φ(y)
]

∣

∣

∣

∣

∣

x0=y0
= δ(3)(x− y)

⇒ i [Q,φ(y) ] = 1

∴ i 〈0 |[Q,φ(y) ]|0〉 = 1 .

¬§7^;V9 ;$<%Z+;

dQ

dt
= 0 .
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g (ψ̄ γµψ) (ψ̄ γµψ) .
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