
1 ex-gauge : December 9, 2014

Exercises

1. Find the infinitesimal gauge-transformation
rule for the gauge field Aaj .

2. Argue that the covariant derivative Dµ trans-
forms under U(1) gauge trasformation as

Dµ → D′µ = eiα(x)Dµe
−iα(x)

3. Find the transformation law of the covariant
derivative under a general gauge transforma-
tion ψ → Uψ.

4. Find the transformation law of the Yang-Mills
field tensor

Fab =
1

ig
[Da, Db]

5. Argue that the Yang-Mills Largrangian

LYM = −1

2
Tr(FabF

ab)

is gauge invariant.


