Quantenfeldtheorie

Vorlesung: A. Lenz SS 2010
Ubungen: C. Gross, S. Schacht Blatt 10

Aufgabe 16: One-loop gluon self-energy

The one-loop corrections for the gluon self-energy is given by the following Feynman
diagrams:

- The quark-loop, denoted by iI1%(p, m):

- The gluon loop (with 3-gluon vertices), denoted by 1139 (p, m):

- The ghost loop, denoted by iIT};>*(p, m):
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a) Show that the gluon loop with a 4-gluon vertex vanishes in dimensional regularization.
To this end, use that (by definition)

/d%(k?)" =0 for n>-D/2.

b) Use the following Feynman rules to calculate the one-loop gluon self-energy in dimen-
sional regularization:
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