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Problem Set 4 Quantum Field Theory Il SS 11

Problem 4.1

a) For a ¢*-theory compute the one-loop correction to the propagator in momentum space

using dimensional regularization and show that it is proportional to m?=2I'(1 — d/2).

b) Add the appropriate counterterm and determine dz and d,,.

Problem 4.2

a) By using dimensional regularization show
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and compute A.

b) The four-point scattering amplitude M (pips — psps) for a ¢*-theory is given by
iM(pips — papa) = —id + (—iN)2 (iV (s) + iV (t) + iV (u)) — iy

for 0y = —A\?(V(4m?) +2V(0)). Using the results of a) show
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iM(pips — Pspa) = —iX + s / drIn X
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and compute X. Check that M is UV-finite.



Problem 4.3

The bare Lagrangian for the Yukawa theory is given by
L =i —mypo)h + 10,00" ¢ — mid® — 3 200" — golvd .

a) Express £ in terms of the renormalized couplings m,my, g, the renormalized fields ¢,, v,

and appropriate counterterms dz,, 0z, Om , Om, Ox, Og-
b) What are the renormalization conditions and which counterterms do they fix.
¢) Compute explicitly the one-loop correction of the scalar propagator and determine

g re-




