QCD
problem set 10

1. In QCD infinitensimal change of the gauge field under the gauge transformation
() = exp(ifu(x)T?)
can be calculated from
1
Af} = (2)A,Q(z) + ;QT(J')@MQ(.T)
and reads (show it):
goA, = gf“bcgb(x)Az — 0,04(2).
Calculate the change of the gauge condition
G(A,) =n"Aj
g 0G® under this transformation.
2. Next calculate matrix
0G*

=950,
and then rewrite the free part of the ghost action

/d4x£(l)7PG = /d4$>_<aMab(9 =0)x,

in momentum space. The inverse of this term is the ghost propagator.

M

3. Applying gauge condition from problem 1 to the free part of the gluon action cal-
culate the gluon propagator (inverse of gluonic operator derived from the free part
of F,, F*) in the axial gauge.

4. For a system of SU(3) scalar fields ¢,(z) with i = 1,2, 3 that satisfy the following
commutation rules R
64, 3), 751, 7) | = 69 (7 — #)3

one defines charge operators
Oo(t) = —i / P74t DT84t T)
where matrices T satisfy SU(3) commutation relations:
[Tva7 Tb} _ Z-fabcTc.

Prove that ) R )
@0, Q0] =i Q.



