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Consider the Laplacian operator −∆Ω on a straight tube Ω ⊂ Rn+1 with fairly
general cross-section ω ⊂ Rn and with Dirichlet boundary conditions on the edge.
Its spectrum is σ = σess = [λ0,∞), where λ0 ist the lowest eigenvalue of the
Laplacian on ω. If we introduce local deformations of the tube or mixed boundary
conditions, new eigenvalues of −∆Ω may appear below λ0. Over the last years, the
asymptotic behavior of these eigenvalues in the limit of weakly bound modes has
been studied thoroughly. Little is known though about the case of perturbations
of finite strength. In our article we will show how operator-valued Lieb-Thirring
inequalities can be used to tackle this problem. Our results can be applied to a
variety of special cases, for example

• a straight strip in the plane with mixed boundary conditions,

• a straight strip with bulges,

• a circular tube with bulges.

For each of these we give estimates on the eigenvalues of the corresponding Lapla-
cian operator. For the case of a strip or tube with bulges, our inequalities capture
the correct asymptotic behavior in the limit of weak perturbations.
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