Inverse scattering problems (Mathematics MSc, 2010. Autumn)
Topics for the oral exam



1. Some types of inverse scattering problems. Dirichlet-to-Neumann map, proof of the uniqueness.

2. Parts of the spectrum (ac, sc, pp, p, ess). Multiplicity of the spectrum.

3. Elementary properties of the wave operators. Explicit expression for 
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, selfadjointness and spectral properties of 
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4. Kato-Rellich theorem, selfadjointness of 
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. Cook criterion. Existence of the wave operators for the Schrödinger operator.

5. Explicit integral formulae for the resolvent of the Laplacian and of the Schrödinger operator. Lippmann-Schwinger equation. Eigenfunction expansion for the Schrödinger operator.

6. The scattering operator. Asymptotics for the solution of the Lippmann-Schwinger equation.

Connection of the T-operator and the scattering operator. Scattering amplitude.

7. Sobolev trace theorem. Privalov theorem on the behavior of the resolvent near the real line.

Spectral properties of the Schrödinger operator. Stationary representation of the wave operators.

8. Spherical harmonics, spherical Bessel functions, spherical wave functions. Expansion of the radiating solutions and of the far field patterns in terms of spherical wave functions. Characterization of the coefficients.
9. Generalized Green formulae. Rellich lemma. Uniqueness of the radiating solution. Uniqueness of the shape of the scatterer in case of infinitely many and of finitely many different incident directions.

10. Uniqueness in potential scattering from all scattering data and from fixed-energy scattering data.
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