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The proper Green function for this situation is given as equation3.125 in the text.
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Luckily, we have azimuthal symetry here, so m = 0 and the the Green function simplifies.
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While we’re at it let’s calculate the normal derivative at each surface. At surface a:
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At surface b:
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Equation 3.126 shows how to find the potential of a region given the charge density in the region and
the appropriate green function for the boundaries. In our case there is no charge density, and we have
two bounding surfaces, so the equation becomes,
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I’ll substitute the previously calculated partial derivatives into this equation and evaluate the integrals
at the appropriate surfaces
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After some rearranging and defining γl ≡
∫ π/2
0

Pl(cos θ′) sin θ′dθ and noting that γl 6= 0 only when l
is odd, this becomes,
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It’s very likely that there is a sign mistake or two or ten in there, but I’m confident that everything
else is correct.
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