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A classical inverse problem in mathematical physics is to determine the shape of a membrane from the
resonant frequencies at which it vibrates. The problem is very much still open for smooth, strictly convex
planar domains and in this case, there is a natural dynamical analogue: can one determine the shape of
such a domain from the lengths of periodic billiard trajectories? In fact, these problems are related by the
Poisson relation and generalized trace formulae which give asymptotic expansions for the wave trace (a
Laplace spectral invariant) near the length of a periodic billiard trajectory. In this talk, I will discuss recent
work on both types of inverse problems and describe an ongoing project to further elucidate the
connection between them.
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