
1

Question

Consider the action S = 1
4

∫
d4xFµνF

µν . Vary the potential according to Aµ →
Aµ + ∂µΦ where Φ is a scalar field. Determine the variation in the action.

Solution

δS =
1
4

∫
d4x(δFµνF

µν + FµνδF
µν) (1)

δFµνF
µν = δ(∂µAν − ∂νAµ)Fµν

= (∂µ∂νΦ− ∂ν∂µΦ)Fµν

= 0

Similarly FµνδF
µν = 0. Therefore δS = 0.


