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We study trapped modes and the scattering problem for oblique waves in a two-layer fluid in the shallow water approx-

imation with a weakly perturbed depth, h = h0 + εf(x), ε � 1, where f is continuously differentiable and has compact

support. We assume that the perturbation is cylindrical. The linearized system describing oblique waves harmonic in

time in this setting has the form of two coupled second order ODEs with the spectral parameter λ = ω2 (ω is the fre-

quency). In the absence of the perturbation, the continuous spectrum is the ray λ ≥ λ1 > 0 with an embedded cut-off

λ2 > λ1. This spectrum has multiplicity 2 for λ1 < λ < λ2, and multiplicity 4 for λ > λ2. Under the perturbation, the

cut-offs λ1,2 can produce eigenvalues. For a “bump” on the bottom, there exists an eigenvalue to the left of λ1. Under

certain “orthogonality conditions”, the other cut-off also produces an eigenvalue. If the “orthogonality conditions” are

not satisfied, this eigenvalue becomes a complex pole of the reflection coefficient of the corresponding scattering problem.

In this case, the reflection coefficient is almost 1 when λ is equal to the real part of the pole. (Received September 18,

2012)
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