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Problem 1 [Feynman propagator ] Show that the Feynman propagator for fermions is

given by

SF (x− y) =

∫
d4p

(2π)4
i(/p+m)

p2 −m2 + iε
e−ip(x−y) = 〈0|T (ψ(x)ψ̄(y)) |0〉 ,

with

〈0|T (ψ(x)ψ̄(y)) |0〉 ≡

+ψ(x)ψ̄(y) x0 > y0

−ψ̄(y)ψ(x) x0 < y0

Problem 2 [Wick theorem ] Compute the following object

T (φ(x1)φ(x2)φ(x3)φ(x4)) ,

in the φ4 theory, without using the Wick theorem.

Note: The idea of the exercise is to explicitely check the Wick theorem in a particular

case.

Problem 3 [One-loop amplitude in φ4 theory ]

(i) Use the Feynman rules of the φ4 theory to write down an expression for the ampli-

tude corresponding to the following diagram

φ

φ

φ

φ

(ii) Show that a näıve computation leads to a divergent result.

Note: These apparent inconsistencies in quantum field theory are really pointing

to the necessity of renormalization, which will be discussed in QFT II.


