
Andreas Braun Geometry of Mathematical Physics III EP, problems week 6

13) Show that using the field strength Fµν and the 4-current Jµ we can write
the Maxwell equations as

∂νF µν = Jµ , ϵµνρσ∂νFρσ = 0 .

14) Show that
Fµν = ∂µAν − ∂νAµ

can be written as

E = −∇ϕ − ∂A

∂t
, B = ∇ × A .

15) Show
∂

∂Xa1...an

(Xb1...bnXb1...bn) = 2Xa1a2...an ,

for any tensor X with components Xa1...an .

Here are some things to ponder:

1. How do electric and magnetic fields behave under Lorentz transformations?

2. Which action reproduces the Maxwell equations?

3. What is the relationship of the potential Aµ to observable physics?
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