Homework Set No. 6, Physics 8808.01
Deadline — Tuesday, November 20, 2012

1. Consider real scalar ¢*-theory described by the Lagrangian density
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a. (7 pts) Draw all connected Feynman diagrams contributing to the two-point function

(o] T(x)p(y)]bo)

at the order A\*. (Connected = no vacuum bubbles, no disjoint graphs.) Find the symmetry
factors for all the graphs.
b. (10 pts) Draw all connected Feynman diagrams contributing to the four-point function

(Yo T (x1)p(z2)p(x3)@(x4)|20)

up to the order A\3. Calculate the symmetry factors. (Again, connected = no vacuum bubbles,
no disjoint graphs.)
c. (3 pts) What is the symmetry factor of the following Feynman diagram?

2. Consider real scalar p3-theory described by the Lagrangian density
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a. (5 pts) Draw all connected Feynman diagrams contributing to the two-point function

(Yol Teo ()0 (y)[¢0)

up to the order M. Find the symmetry factors. (Connected = no vacuum bubbles, no
disjoint graphs.)
b. (5 pts) Draw all connected Feynman diagrams contributing to the three-point function
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up to the order \3. Calculate the symmetry factors. (Connected = no vacuum bubbles, no
disjoint graphs.)

3. (15 pts) For a free real scalar field theory with mass m find the following correlator

Ga(w1, 2,3, 14) = (0[T{d(21) p(x2) P(x5) ¢(4) }|0)

where x1, 9, x3, and x4 are four different 4-vectors. Without using Wick’s theorem, express
the answer in terms of the Feynman propagators
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where

d3k ,
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(Hint: I found it easier to first consider the case when the time-ordering is, say, z{ >
x9 > 29 > 29, obtain the answer in this case, and then generalize to other time-orderings by
considering permutations of arguments.)



