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Abstract

A long standing conjecture by Schiffer |3, Problem 80, p. 688] states that if €2 is a bounded and simply connected
smooth domain of RV*!, with N > 1, such that there exist a constant > 0 and a solution u # 0 to following
overdetermined Neumann problem

Au+ pu =0 in €,
(Ny) : |[Vu| =0 on 99,
u=a#0 on 0,

where a is a real constant, then € is a ball.

The validity of Schiffer’s conjecture in RV*! has only been derived in some special cases and the problem
remains open. In [1)2|, Berenstein and Yang were able to prove that the existence of a solution to (N,) with
@ = Ao imply that Q is a ball. Here 0 < A\; < A9 < A3 < --- are the Dirichlet eigenvalues of the Laplacian on {2
counted with multiplicity. In this talk, we address the problem (N,) when RVT! is replaced with RY x R/27Z.
We present a construction via bifurcation theory of nontrivial compact domains Q C RY x R/27Z where (N,,)
is solved for some positive real numbers p > 0. This provides a counterexample to Schiffer’s conjecture on the
manifold RY x R/277Z endowed with the flat metric.
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