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Quantum Field Theory, problem sheet 8

Problem 1: Counterterms in ϕ4 theory

The Lagrangian of ϕ4 theory in renormalised perturbation theory is
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Here ϕr is the rescaled field ϕr = ϕ/
√
Z, and δZ ≡ Z − 1, δm2 and δλ are the

counterterms.
Show that the Feynman rule for the “2-point vertex” associated to the counterterms
δZ and δm2 is

p

= i(p2δZ − δm2) .

Hint: Note that the two-point function in the limit λ → 0, δλ → 0 is now given by
the infinite series

+ + + ...

By summing this series, show that it corresponds to the Feynman propagator for a
a rescaled field

√
Zϕr with a shifted mass m2 + δm2 .

Problem 2: Feynman parameters

Prove the following identities (A ̸= 0 and B ̸= 0 are real constants):
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