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This is a slight variant on the previous calculation where we derived the
radial distance between two spherical shells in the Schwarzschild metric by
looking at the circumferences of the shells. In this case, we are given the
areas of the two shells and must find the physical distance between them.

The areas of the shells are
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where M is the mass of the object and we’re using geometrized units so that
¢ = G = 1. In these units the Schwarzschild metric is
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The area of a shell at radial coordinate R is found by setting dt = dr =0
and integrating over the two angles:
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For the two shells, we have
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The radial distance between the shells is then found from [2| with dt =
df = d¢ = 0, so we have, using Maple for the integral:
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Note that the curvature of spacetime causes the physical distance to be
greater than what it would be in flat space, where Ar = 10M — 60 =4 M.



