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Suggested reading before solving these problems: Chapter 5.1-5.2 in the script and/or
chapter 16.5 in Peskin & Schroeder.

Problem 1: Gauge-Boson self energy

Consider the self energy of the gauge bosons in pure Yang-Mills theory (i.e. only glouns
and ghosts). Due to BRST invariance it is of the form

(I (p*)™ = (P*6* — p"p")I(p*)™.

Show that there are three diagrams contributing at one-loop level. Show that the cor-
responding expressions are in Feynman gauge (£ = 1)
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as well as
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The expressions for II{", TI4" and TI5” can be simplified further by using dimensional
regularization, introducing Feynman parameters and by using the identity

facdfbcd — 02(G) 5ab.

Show that the sum II* = TI}"” + I15” 4 TI4" is finite for d — 2 and that one obtains for
small e =4 —d
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