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Asymptotic analysis for wave propagation with refracted phenomena and the
application to scattering theory
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We studied the stationary scattering theory for the wave propagations with
the refraction phenomena. The study was done by using asymptotic analysis at infinity of space. The
main difficulty arises from the singularity caused by the refraction phenomena. As a result, we
derived an asymptotic expansion at infinity of solutions to the Helmholtz equation in a perturbed
two-layered media. This wave propagation is simplest model of one with the refraction phenomena.
Moreover, we obtained an elementary estimate for the elastic wave propagation in a perturbed half
space with free boundary condition. This result is important one to establish the same scattering
theory as the above wave propagation.

We also obtained related results, which are concerned with inverse scattering problem for
non-linear Schroedinger equations, the stationary wave equations with dissipative terms and the

regularity at interface of the solutions to Maxwell"s systems on the Riemannian manifolds,
respectively.
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