
PHY 5667 : Quantum Field Theory A, Fall 2003

October 16th, 2003

Assignment # 4

(due Thursday October 30th, 2003)

1. Using the same technique applied to prove Eq. (4.37) of Peskin and Schroeder’s book, show
explicitly how to obtain Eq.(4.39). Also, show that 〈0|T{φ(x1)φ(x2)φ(x3)}|0〉 = 0.

2. The following Feynman diagram:
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represents a contribution to 〈Ω|T{φ(x)φ(y)}|Ω〉. Explain from which term of the perturba-
tive expansion of 〈Ω|T{φ(x)φ(y)}|Ω〉 does it come from and write the corresponding analyt-
ical contribution both in position-space and in momentum-space.

3. Summarize the logical steps that, starting from Eq. (4.31) of your book allows you to write
Eq. (4.58). You do not have to go over all the details, just explain why atO(λ2) the four point
correlation function 〈Ω|T{φ(x1)φ(x2)φ(x3)φ(x4)}|Ω〉 corresponds to the series of diagrams
written in Eq. (4.58) and show how can you find them.


