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ASSIGNMENT 5

Due: Week beginning 18.05.2015.

Problem 5.1 (Diagrammetic route to the Coleman-Weinberg potential):

In Assignment Sheet 4, we looked at how to compute the Coleman-Weinberg potential,
to one-loop, for a ¢* theory, using path integral techniques. This week we compare this result
to that computed from only using the Feynman diagrams. Recalling that
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a.) Draw all 1-loop diagrams in this ¢* theory (with an arbitrary number of external legs), up
to A3

b.) Show that
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Hint: You may recall In (det A) = Tr (In A).
c.) Writing
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with
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expand the logarithm and identify your diagrams in part a.) with the terms in your expan-
sion.

d.) Verify that, indeed, this reproduces the Ve = V/tree - }/1-10op of Jagt week’s Assignment.

Problem 5.2 (For discussion in next week’s tutorial):
a.) Work through section 6.3 of Peskin and Schréder focussing on how the Wick rotation is
used.

b.) Also, look through pages 289-294 of the book for the comparison to Statistical Physics.



