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Exercise 1. Massive gauge boson propagator

Find the inverse of the operator:
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This corresponds to the propagator of massive vector bosons such as the W* or ZY.

Exercise 2. Awial gauge

Find the gauge boson propagator in an axial gauge:
G*(A) = n, A",
where n is a light-like vector n? = 0.

Hint. Proceed analogously to the derivation of the bosonic propagator by Fourier transforming and choos-
ing a suitable ansatz for the momentum space propagator.

Exercise 3. Path Integral for gauge-fized QCD

Given that the gauge-fixed QCD Lagrangian is given by:
L = Ly + Lermion + Lgauge— fizing + Lghost
where in the Lorenz gauge:
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and the generating functional of the full theory is

5 5 5 5 5
Z = . d4 in —1i 7. 7_. ,. 7_. Z y Jaby s Iy
eXp{Z/ L t( S5 50, ) G Zajn(z)>} 0 [ s g Ty T Ja]

(a) Determine all of the possible interaction vertices in QCD.

(b) Given these possible vertices, write down all of the connected diagrams which contribute
to the gluon propagator up to O(g?).

(c) Write down all of the connected diagrams which contribute to the ghost and fermion
propagators up to O(g?).



