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Abstract The Dirichlet realisation of the Laplacian in a bounded domain 2 C R" attracted a lot of
attention in the past few years. More precisely, finding the eigenvalues and eigenfunctions of such operators
is a natural physical issue and the eigenvalue problem can be formulated as follows: We want to find a pair
(A, 9) such that
{ —AY =XYp in Q, (1)
=0 on 0f).

Appart from tensored domains, computing the eigenpairs (A,1) is not an easy task, mainly because the
geometry of the domain 2 influences the structure of the spectrum.

However there is a class of domains that can be deal with: The asymptotically flat domains. In dimension
two, they correspond to domains of the type:

Qh) = {(z1,22) ER? :a < 21 < b,0 < 29 < hf(x)},

where h > 0, a,b € R with a < b and f € C([a,b],R;) such that f(a) = f(b) =0 (see Figure 1). The aim is
to understand Problem (1) when h — 0.

These domains have been extensively studied and in [1], Borisov and Freitas give an asymptotic expansion
at any order of the eigenpair when the function f has a unique smooth maximum. In [2], Friedlander and
Solomyak, get rid off the smoothness hypothesis but they only obtain a finite term asymptotics for the
expansion of the eigenpairs.

In this talk, I will be interested in the specific case where Q(h) is a triangle. Using the philosophy of
the Born-Oppenheimer approximation, one can reduce the problem to a one dimensional model. T will give
an asymptotic expansion at any order of the eigenvalues and eigenfunctions of the Dirichlet Laplacian on
triangles in the small altitude limit A — 0. This talk is based on the work [3].
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Figure 1: Asymptotically flat domain
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