Ph 205b Problem Set 2

1. State and prove Wick’s Theorem for anticommuting Fermi fields.

2. Show that the disconnected vacuum diagrams cancel out from the diagrammatic expansion of the
two-point function
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in A¢* theory, up to and including terms of order A2.

3. a) Show that Wick’s Theorem can be written as
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where the functional derivative Bﬁ(w)- satisfies
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b) Consider the following “interacting” field theory:
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where p(z) is a c-number function with p(z) — 0 as |z| — oo. Using the previous result, show that.
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is given by
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c) Compute

1 d3ky d3k,
Pn)== ki..k — 2,
() n! / (2m)32Ey, " (27)32FE, | -k |U (00, —0)[0) |
This is the probability of finding n particles in the far future starting with the vacuum in the far past.
(Since p(z) — 0 as t — oo, the initial/final states coincice with those of the free field theory. Show

that n is Poisson distributed:

P(n) = %e"‘,
with
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with k0 = Ej.



