
Note, that an excellent reference is PDG, specifically the chapters.

• Kinematics

• Electroweak Model and Constraints on New Physics

The notations in this appendix follow the book “An Introduction to Quantum Field
Theory” by M. Peskin and D. Schroeder.

Electroweak Feynman Rules in the Unitary Gauge (one
fermionic generation)
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Initial and final lines

p→
εµ(p) incoming

p→
ε∗µ(p) outgoing

Summation over polarizations:∑
polarizations

εµ(p)ε∗ν(p) = −gµν for photons

∑
polarizations

εµ(p)ε∗ν(p) = −gµν +
pµpν
m2

for massive vectors

∑
spins

u(p)ū(p) = /p+m,
∑
spins

v(p)v̄(p) = /p−m
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Vertices (all momenta are incoming):
Gauge boson self interactions
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Higgs interactions
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Fermion interactions with gauge bosons
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Some formulas for traces of gamma matrices

tr(1) = 4

tr(odd number of γmatrices) = 0

tr(γµγν) = 4gµν

tr(γµγνγργσ) = 4(gµνgρσ − gµρgνσ + gµσgνρ)

tr(γ5) = 0

tr(γ5γµγν) = 0 (proove it!)

tr(γ5γµγνγργσ) = −4iεµνρσ

εαβγδεαβγδ = −24

εαβγµεαβγν = −6δµν

εαβµνεαβρσ = −2(δµρ δ
ν
σ − δµσδνρ)

5


