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In mathematical scattering theory for quantum mechanics, the existence of
wave operators given by the strong limits of the combined time-evolving operator of the Schrodinger
equations for non-perturbative and perturbative systems provides an understanding of the scattering
state in that perturbative system. The research results on this project are stated below. We
characterized the necessary and sufficient conditions for the existence and non-existence of wave
operators by the speed of spatial decay of the interaction potentials for fractional Laplacian,
massive relativistic Schrodinger operator, non-local Schroedinger operator, and time-decaying
harmonic oscillator. We also discussed the inverse problems of deriving the uniqueness of the

interaction potentials_from the scattering operator defined by the wave operators for fractional
Laplacian and Schroedinger operator with electric field.
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