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Ward identity

External Coulomb line with incoming momentum q = ωv
(a dot means shifting the momentum by q)

ω = g0 ⊗
[

−
]

ω = g0 ⊗
[

−
]

= = 0

(colour structure)⊗ (Lorentz structure)
(In covariant gauges, the second identity contains extra
ghost terms)



1 loop
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Ward identity

p
= −iΣ(p) S(p) =

1

/p−m0 − Σ(p)

p

q

= ig0t
aΓ(p, q) Γ = γ0 + Λ

ωΛ(p, ωv) = Σ(p)− Σ(p + ωv)

ωΓ(p, ωv) = S−1(p + ωv)− S−1(p)
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Coupling constant renormalization
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ZΓZψ = 1 Zα = Z−1
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