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1. Propagator corrections in a solvable field theory.

Consider a theory of a scalar field in D dimensions with action
S =5+ 51

where )
Sy = / de§ (0,00" 6 — mie®)
and

Sy = —/deédmzqﬁZ .

We have artificially decomposed the mass term into two parts. We will do per-
turbation theory in small dm?, treating S; as an ‘interaction’ term. We wish to
show that the organization of perturbation theory that we’ve seen lecture will
correctly reassemble the mass term.

(a) Write down all the Feynman rules for this perturbation theory.
(b) Determine the 1PI two-point function in this model, defined by

ix= Z (all 1PI diagrams with two nubbins) .

(c) Show that the (geometric) summation of the propagator corrections cor-
rectly produces the propagator that you would have used had we not split
up mg + dm?.
2. Particle creation by an external source.
Peskin, problem 4.1. Compare this problem with the problem on the previous
problem set.
3. Decay of a scalar particle.

Peskin, problem 4.2



