
C Feynman rules of the Glashow-Weinberg-Salam model

C.1 Propagators
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�

k
− i

gµ ν

k2 + i ǫ
(C.1)

Massive spin 1 boson

�

k
− i

gµν − kµkν/M2

k2 −M2 + i ǫ
(C.2)

Fermion

�

p
i

6p+m

p2 −m2 + i ǫ
(C.3)

Massive spin 0 boson
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C.2 Vertices

Fermion-fermion-γ vertex

�

f

γ

f − iQe e γ
µ (C.5)

Fermion-fermion-W± vertex
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Fermion-fermion-Z vertex
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Fermion-fermion-H vertex

�

f

H

f − i
e

2 sin2 θ
W

mf

M
W

(C.8)

Z-Z-W+-W− vertex
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γ-γ-W+-W− vertex
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Z-γ-W+-W− vertex
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W+-W−-W+-W− vertex
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H-H-H vertex
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H-H-H-H vertex
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H-W+-W− vertex
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H-H-W+-W− vertex

�

H

H

W+(α)

W−(β)

i
e2

2 sin2 θ
W

gαβ (C.16)

H-Z-Z vertex
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H-H-Z-Z vertex
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Z-W+-W− vertex
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γ-W+-W− vertex
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