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4. Exercise

Task 12.

The Hamiltonian and the momentum of the electromagnetic field in Coulomb gauge are given
by:
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Show that
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Task 13. Sum rule of the Maxwell field

Show that
3∑

k=1

[
Âk⊥(x, t), Êk

⊥(y, t)
]

= −2iδ(x− y).

Task 14. Angular momentum of the electromagnetic field

Show that the total angular momentum operator of the electromagnetic field

Ω̂j = i
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)
where

L = −ir×∇

is a generator for infinitesimal rotations of the Maxwell field.


