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1. Spin-1 wave equation (10)
The wave equation for a spin-1 particle of mass m with a 4-component field is given as[

gµν(�+m2)− ∂µ∂ν
]
ϕν(x) = 0.

(a) Show ∂νϕ
ν = 0.

(b) Derive the following Lagrangian density:
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(c) Derive the Hamilton density
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where πµ = ∂L
∂ϕ̇µ .

(d) Show that the Hamiltonian equations of motion with the constraint π0 = ∂iϕ
i = −ϕ̇0 yield the original

wave equation.

2. Green’s function of the Dirac equation (12)
We consider the Feynman propagator SF (x− x′)βα := −i 〈0|T (ψβ(x) · ψ̄α(x′)) |0〉.

(a) Show

SF (x− x′) = lim
ε→0

∫
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by

i. calculating the left hand side using the definition of the Dirac field operators,
ii. simplifying the right hand side using the residue theorem.

Now why does (i/O−m)SF (x− x′) = δ4(x− x′) hold?
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