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Introduction

In this talk I present recent results on the inverse N-body scattering problem in quantum
mechanics that were obtained with a simple geometrical time-dependent method. We study

the high velocity limit of the scattering operator and we obtain formulas with error term for the
reconstruction of the potential. In particular we prove that any one of the Dollard scattering

operators determines uniquely the potential. We also consider the inverse N-body scattering

problem in the case where the particles are in the presence of a constant external electric field.
This case is particularly interesting because potentials that are of long range in the absence of
a

constant external electric field become of short range when the electric field is added. For

example in the two-body case the potentials that decay at infinity as
1/2 "y 1,
are of long range when there is no electric field and they require the introduction of a modified
free time evolution in order to define the wave and scattering operators. It is a remarkable
fact that when a constant external electric field is added the same potentials are of short range
in the sense that the ordinary wave and scattering operators exist, i. e. it is not necessary to
introduce a modified free time evolution. In the N-body case when the electric field is present
we take the standard free time evolution for the relative motion of the pairs of particles whose
reduced charge is different from zero and a Dollard modified free time evolution for the relative
motion of the pairs of particles with reduced charge zero. We study the high velocity limit of
the modified scattering operator and we obtain formulas with error term for the reconstruction
of the potential. In particular we prove that any one of the modified scattering operators in a
constant external electric field determines uniquely the potential. In the particular case when
the relative charge of all pairs of particles is different from zero we uniquely reconstruct the
potential from the canonical scattering operator defined with the standard free time evolution
in the presence of a constant external electric field. In all of the above mentioned results
in uniqueness and reconstruction it is only necessary to know the high velocity limit of the

corresponding scattering operator. The results presented
papers by Enss and Weder ~1), ~2), [3] and by Weder [4].
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