QFT II — SS 2013 — MARC WAGNER, DAvVID PALAO

Exercise sheet VI

June 5 [correction: June 12]

Problem 1 [Free fermion propagator]

(i) In the Lecture you have been given the following form for the free fermionic propa-
gator (Euclidean formalism):
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Derive the above expression as the inverse Sp(z,y) = A™'(x,y) of the kinetic oper-

ator A appearing in the free action,
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(ii) Carry out the integration over py in the above expression for Sr in order to get the
time-momentum representation Sg(p,t), with t = xy — yo.

(iii) Using the above propagator, compute the vacuum expectation value
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and provide a physical interpretation for the result.

Problem 2 [Faddeev-Popov method |
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Solve it in a Faddev-Popov-inspired way.

Consider the integral

e Exploit the U(1) invariance of the “action” x? + y? through the identity
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where ¢ is a 2 X 2 rotation matrix in the z-y plane,
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and F' must be such that, for any given (x,y), there exists at least one g for which
F(29,y9) = 0. Parameterize f dg appropriately and simplify AEFl, as much as pos-
sible. [Ezercise continues on next page!]



e Choose now F(z,y) = y and evaluate explicitly App for this case.

e Use the above to solve
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following the steps seen in the Lecture in order to fix the gauge, and verify the final

result I = 7.



