
Quantum Field Theory
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December 8, 2014

Homework set 5, Due Wed Dec 24
1. Consider the reaction

e+ (p0) + e� (p)! �+ (k0) + �� (k)

(a) The spin averaged probability is of the form
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Show that for energies � m�; this can be written as
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(b) The phase space for this reaction is given by
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in the center of mass frame.

2. The Lagrangian for the free photon is of the form,
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Suppose we add a mass term to this Lagrangian
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(a) Find the equation of motion.

(b) From the equation of motion show that
@�A� = 0

and use the equation of motion to express A0 in terms of other �eld variables

(c) Show that the polarization vectors �(~k; �); � = 1; 2; 3 can be chosen so thatX
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3. In the ��4 theory the interacting Lagrangian is of the form,
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For the 2-body elastic scattering we need to compute to second order in � the following vacuum expectation
value
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Use Wick�s theorem to write this matrix element in terms of propagators.
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4. The Lagrangian for the free fermion �eld is of the form,

L =
_
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Compute the free propagator Z
d4xeipx
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