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Fluctuation-induced Phenomena: Problem Set 12

1) Recovering Casimir’s result.

At zero temperature the Lifshitz’ formula for the Casimir energy is
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Similar to the Casimir-Polder energy Ep;(L) can be conveniently expressed as an integral
over imaginary frequencies
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where k = |k| and k = /|k|?2 + £2/c2. One can recover Casimir’s 1948 configuration in-
volving perfectly reflecting surfaces by requiring that r™ = 1 = —rT®. In this case show
that
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Hint: it is useful to first change the k-integration into an integration over k, and next
consider the change of variables
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Also, it is useful to expand the logarithm in terms of the exponential function and integrate
term by term.



