
Quantum field theory II Exercise sheet 7

Non-Abelian propagator and vertices

Exercise 1: If the quadratic part of an action can be written as

S
(2)
E =

∫

P,Q

−δ (P +Q)
1

2
Ãa

µ(P )Ãa
ν(Q)∆̃µν(P ) ,

then the propagator reads

〈Ãa
µ(P )Ãb

ν(Q)〉 = δab −δ (P +Q) ∆̃−1
µν (P ) .

Determine ∆̃−1
µν (P ) for the case

∆̃µν(P ) = P 2δµν −

(

1−
1

ξ

)

PµPν .

What would happen with the derivation if the gauge fixing term were left out?

Exercise 2: The interaction terms of pure Yang-Mills theory are written as

S
(3)
E + S

(4)
E =

∫

P,Q,R

−δ (P +Q +R)
1

3!
Ãa

µ(P )Ãb
ν(Q)Ãc

ρ(R)V abc
µνρ(P,Q,R)

+

∫

P,Q,R,S

−δ (P +Q +R + S)
1

4!
Ãa

µ(P )Ãb
ν(Q)Ãc

ρ(R)Ãd
σ(S)V

abcd
µνρσ(P,Q,R, S) .

Show that

V abc
µνρ(P,Q,R) = igfabc

[

δµρ(Pν − Rν) + δρν(Rµ −Qµ) + δνµ(Qρ − Pρ)
]

,

V abcd
µνρσ(P,Q,R, S) = g2

[

f eabf ecd
(

δµρδνσ − δµσδνρ

)

+ f eacf ebd
(

δµνδρσ − δµσδνρ

)

+f eadf ebc
(

δµνδρσ − δµρδνσ

)]

.


