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1. Classical field theory (10)
Consider the electromagnetic potential A := (A*) = (P, A)

(a) Calculate the components F* = 9" AY — 9V A" of the electromagnetic field strength tensor.
(b) Use the Lagrangian density L£7(A*,0,A*) = —iF””FW of the free electromagnetic field.

i. Set up the Euler-Lagrange equations. (What do you notice?)

ii. Calculate the Hamiltonian function H = [ d3xzH by deriving the Hamiltonian density # from the
Lagrangian density using the Legendre transform. Remember: H = 2‘2:1 kAL — L, where 7% are
the canonically conjugate momenta to A*.

iii. Can you devise an additional term to the Lagrangian density such that Maxwell’s inhomogeneous

equations with source terms (j* # 0) arise?



