
Introduction to QFT
Assignment 10

Due on 03.02.16

1. (30%) Evaluate explicitly (that is, with no integrals left) the commutator

iDµν (x− y) = [Aµ (x) , Aν (y)] , (1)

in the Lorenz gauge.

2. (30 %)The arbitrary state not containing any transversal photons has the form

|Φ〉 =
∑
n

Cn|Φn〉, (2)

where Cn are constants and

|Φn〉 =

∫
d3k1...d

3kn f (k1...kn)

n∏
i=1

(
a†0 (ki)− a†3 (ki)

)
|0〉, (3)

where f (k1...kn) are arbitrary functions. The vacuum is |Φ0〉 = |0〉
a) Prove that 〈Φn|Φn〉 = δn,0.

b) Show that for these states 〈Aµ〉 is a pure gauge, i.e. 〈Φ|Aµ (x) |Φ〉 = ∂µΛ, where Λ is a function that
you must find.

3. (40 %) If

iM = ū (p, r) γµ
(
1− γ5

)
u (q, s) εµ (k, λ) , (4)

calculate the sum

2∑
λ=1

2∑
r,s=1

|M|2 (5)
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