
Homework Set No. 2, Physics 880.08

Deadline – Friday, February 5, 2010

1. (20 pts) Consider 2 → 2 scattering of identical particles of mass m. Suppose the
production cross section of a particle with 4-momentum p is given by
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where u is now defined by u = 4m2 − s − t and s = (k1 + k2)
2 still. (Hint: it is easier to

prove this result in the rest frame of one of the initial state particles.)

2. In class we defined Wick contraction for two Dirac fields in the interaction represen-
tation by

ψα(x) ψ̄β(y) = Tψα(x) ψ̄β(y)− : ψα(x) ψ̄β(y) : .

a. (10 pts) Show that

ψα(x) ψ̄β(y) = 〈0|Tψα(x) ψ̄β(y)|0〉 = SF (x− y)αβ

where SF is the Feynman propagator for fermions.
b. (10 pts) Prove that

ψα(x)ψβ(y) = ψ̄α(x) ψ̄β(y) = 0.
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