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Abstract. We study the large time behavior of solutions of time dependent
Schrodinger equations ίdu/dt = —%Au + taV(x/t)u with bounded potential
V(x). We show that (1) if α >— 1, all solutions are asymptotically free
as ί-κx), (2) if α g - 1 a solution becomes asymptotically free if and
only if it has the momentum support outside of supp V for large time, (3) if — 1
rg α < 0 all solutions are still asymptotically "modified free" as t -• oo and that (4)
if 0 ̂  α < 2, for each local minimum x0 of V(x), there exist solutions which are
asymptotically Gaussians centered at x = tx0 and spreading slowly as £-> oo.

1. Introduction

Several years ago Kuroda and Morita [6] proposed the study of the Schrodinger
equations of the form

ίdu/dt = - $)Δu + fV(x/ήu, t ̂  1, xeMn, (1.1)

in conjunction with their study of the equations

ίdu/dt = - (i)Δ u + fv(x/tβ)u, t ̂  1, xeU\ (1.2)

with β \ 1. Equation (1.1) is considered in the Hubert space L2(Un) = J f of square
integrable functions and was named the surfboard Schrodinger equation because of
its obvious pictorial analogy with the motion of a surfboard: the potential spreads at
the same rate as a free wave packet. In this paper we shall study the asymptotic
behavior of the solution of (1.1) with a < 2, and show the following results. We write
the propagator for Eq. (1.1) as U(t9s) and Ho = -(\)Λ.

(I) If α < — 1, then for every we Jf, the strong limit

lim t/(l,ί)exp(-ΐ(f- ΐ)HQ)u= W+u (1.3)
ί-> oo

exists and the wave operator W+ is unitary.
(II) If α ̂  - 1, the limit (1.3) exists if and only if gueL2((supp V)c\ the elements in

J f whose essential supports are in the complement of the support of V.
(III) If 0 > a ̂  — 1, the modified wave operator still exists and is unitary.


