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On some non-compact manifolds with general metric, we have proven that the
knowledge of S-matrix of one fixed end determines the whole Riemannian metric. The behavior of the metric
at infinity is general enough to include all natural metrics. It also includes orbifolds appearing in
number theory. We have proven that from the S-matrix of the Schroedinger operator on perturbed periodic
lattices which include the case of graphen we can recover the compactly supported potentials and/or
defects of the lattice. We have also proven that from the scattering operator of the Maxwell equation in
an exterior domain with arbitrary anisotropic medium in a bounded part we can determine the 1st Bettii
number of the boundary.
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