
[lex134] Longitudinal and transverse current densities

In some applications, notably those that work with the Coulomb gauge condition, it is useful to
split the current density into an (irrotational) longitudinal part and a (solenoidal) transverse part:

J = JL + JT, ∇× JL = 0, ∇ · JT = 0.

Show that the two parts can be separated by the following integral expressions:
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Hint: Start from the identity ∇× (∇× J) = ∇(∇ · J)−∇2J and use integrations by part.

Solution:


