
Green function of the Helmholtz Operator

1. In the Lorentz Gauge,
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For a harmonically varying charge and current distribution

ρ(~r, t) = ρ̃(~r)e−iωt

the above equation becomes:
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The operator −(∇2+k2) is called the Helmholtz operator. By assuming
|~r − ~r′| = u, that is position ~r′ is at the origin of the ~u co-ordinate
system, show that
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is the Green function of the Helmholtz operator. That is, prove that
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which is the same as
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It is easiest to do this in spherical co-ordinates noting that ∇2 acting
on the co-ordinates of ~r assuming ~r′ constant is the same as ∇2 acting
on the co-ordinates of ~u.
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