
ELEMENTARY PARTICLE PHYSICS

WS 2016/2017: Exercise sheet 7

23. Starting from the expression for the photon field operator

Âµ(x) =
∫ d3k

(2π)3
√

2Ek

∑
λ
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â(k)e−ikx + â†(k)e+ikx

)

show that the photon’s Feynman propagator 〈0|T{Âµ(x)Âν(y)}|0〉 in
momentum space is proportional to

∑
λ ε

µ
λ(k)ενλ(k)

24. Compute the transition matrix element from an initial |e−(k, s)e+(k′, s′)〉
state to the final state 〈µ−(p, t)µ+(p′, t′)| for a theory with the inter-
acting part of the Hamiltonian as Hint = gχ̄γµχA

µ + gψ̄γµψA
µ where

χ, ψ denote the muon, electron field resp. and Aµ is the photon field.
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