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Abstract. The energy behavior of the time-dependent Schrόdinger equation

1Jt ψ = ~2rn ,

is discussed, where the y/t) are trajectories of classical scattering. In particular,
we prove that the energy cannot become arbitrarily large as ί->oo.

1. Introduction and Results

The charge transfer model describes a system of one quantum particle, e.g., an
electron, and N others, which can be treated classically because they have a much
greater mass (see [1-5,8-10]). We suppose that the trajectories y/f)J=ί9..., ΛΓ, of
the heavy particles are given and cause a time-dependent potential for the first one.
So we have to consider the Schrόdinger equation

lψ(t)=-iH(ήψ(t) (1.1)

in the Hubert space L2(RV), where H(t) = Ho + V(t), Ho=--—A and

In addition to the self-adjointness of all H(t), t eR, one needs some smoothness of
V(t) for the existence of the time evolution. If the yft) are continuously
differentiable and the VVfx) are H0-bounded, then the existence is well known
(Theorem X.71 in [7]). This does not include the Coulomb potential F/{x) = |x|~1

for dimension v = 3, which is the most important in the charge transfer model.
However, some recent papers ([5, 8, 11]) show that there also exists a time

2
evolution for potentials Vpc) with singularities like \x\ 2 , ε>0, v = 3.


