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We consider the spectral properties of the Neumann biharmonic operator
∆2
N on a dumbbell domain Ωε = Ω ∪ Rε ⊂ RN as ε tends to 0. Here Rε is

the thin part of the dumbbell whose Lebesgue measure |Rε| → 0 as ε→ 0.
According to [4], the Neumann biharmonic operator ∆2

N is ∆2 = (−∆)◦
(−∆) with boundary conditions determined by imposing that the associate
energy space is H2(Ωε). This operator models the vibration of a plate which
is free to move at the boundary. More in general we will consider the case
of a free plate with Poisson coefficient σ ∈ (− 1

N−1 , 1).
We prove spectral convergence results in the spirit of what is done in

[1],[2], [3] for the Neumann Laplacian −∆N . In particular we prove that
also for the higher order operator ∆2

N a decomposition of the eigenvalues
holds and we find the limit problem as ε tends to 0, which depends on the
shape of the channel Rε, by using thin domain techniques in the spirit of
[5]. Interestingly, the limit problem for σ = 0 is rather different from the
one when σ 6= 0, and this affects the spectral convergence as ε tends to 0.

This is a joint work with José M. Arrieta (Universidad Complutense de
Madrid).
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