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Exercise 1: Gluon self-energy (100+25 points)

(0)(0 points) How much time did you spend in solving this exercise sheet?

(a)(100 points) Consider an arbitrary SU (N)-invariant theory in Lorenz gauge
with massless fermions:
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Calculate the one loop-correction to the self-energy of the gauge boson in the di-
mensional regularization and find the divergent part.

(b*)(Bonus - 25 points) Prove that the scalar field theory with ϕ4 interaction
has no diagrams with an odd number of external legs at any order of perturbation
theory.
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