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Abstract: 
It is well known that, among all planar sets of a given perimeter, the disk has the largest area [Dido 900 BC]. Going 
from geometric to physical quantities, the spectral analogue states that, among all planar membranes of a given area 
and with fxed edges, the circular membrane produces the lowest fundamental tone [Faber-Krahn AD 1923-4]. Is the 
disk always the optimiser for such spectral-geometric problems? In this talk, I will give an overview of recent positive 
and negative results in the research area. As the most striking fact, I will present my joint work [with Freitas 2015] in 
which we show that the disk actually stops to be the optimiser for elastically supported membranes, disproving in this 
way a long-standing conjecture of [Bareket 1977]. This provides the frst known example where the extremal domain 
for the lowest eigenvalue of the Laplace operator is not a disk. But, what is the optimal geometry in this case? 
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