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Exercise 1. (20 points) : Wick rotation

Consider the integral in D-dimensions:
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In the lectures we performed this integral using the Wick rotation method
for A > 0. Go through the same steps as in the lecture notes to show that
the Wick rotation method still works for A < 0. What is the difference
between both cases?

Exercise 2. (40 points) : Pauli-Villars regulariza-
tion

Regularize the 4-dim integral
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using the Pauli-Villars regularization as:
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with fixed mass scale A2 > A.



(a) (30 points)
Using Wick rotation, show that the 4-dim integral of Eq. (3) is given by:
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(b)(10 points)

Compare this result with the corresponding one using dimensional regular-
ization (expression from the lecture notes). Which identification on A has
to be made to obtain the result of dimensional regularization ?

Exercise 3. (40 points) : Feynman parameteriza-
tions

Prove the following generalizations of the Feynman parametrization (by ex-
plicitly working out the integrals on the right hand sides):

(a)(20 points)
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