MATHA425 - Quantum Field Theory
Set Work: Sheet 11

1. (i) Write down the Feynman rules in momentum space for a real scalar
field theory with interaction L;(¢) = —% R

(ii) Suppose the quanta of the field are called e. Consider the interaction

€(p1) + e(p2) — €(ps) + €(pa).
where p; are the momentum 4-vectors for each particle. The T-matrix is defined
by
S =1+1i(2m)*0(p1 + p2 — ps — pa)T,
where S is the S-matrix. Draw the connected Feynman diagrams which con-
tribute to < pspa|T|p1p2 > at O(\?).

(iii) Decomposing p; as

bi = (p?a pz)a
let 6 be the angle between p; and ps in the centre-of-mass frame. Show that
to O(\?) we have
< p3p4|T|p1p2 >=
X 1 N 1 1
2|lp|2(1 —cosB) + m? = 2|p|?(1 +cosf) +m?  4(m? + |p|?) — m?

where p is the momentum in the centre of mass frame.
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