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(1) In a most general class of non-compact Riemannian manifolds with ends

equipped with prescribed metrics at infinity, | have solved the inverse scattering problem: From one
component of the S-matrix associated with an arbitrary end, one can reconstruct the Riemannian
metric and the topology of whole manifold. One can allow asymptotically hyperbolic and polynomially
growing or decaying ends (hence one can allow cusps), and also the conic singularities appearing in
the orbifolds. (2) On locally perturbed periodic lattices, | solved the inverse scattering problem.
Given a S-matrix, one can reconstruct the perturbation of the lattice. It contains the physically
imporant example of graphene.l have also solved the inverse scattering problem for quantum graph.(3)
For the boundary value problem of the elastic wave equation in a half-space, | have derived the
asymptptotic expansion of the reduced wave equation at infinity. It contains the Reyleigh waves
propagating along the surface.
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