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Abstract. For the radial Schrodinger equation with a potential q(x) decreasing
at infinity as qox~Λ, αe(0, 2), the low energy asymptotics of spectral and scatter-
ing data is found. In particular, it is shown that for q0 > 0 the spectral func-
tion vanishes exponentially as the energy k2 tends to zero. On the contrary,
there is always a zero-energy resonance for q0 < 0. These results determine
the local asymptotics of solutions of the time-dependent Schrodinger equation
for large times t. Specifically, for positive potentials its solutions decay
as exρ(- &ot

(2~a)/{2+a\9 o >0,f-»oo. In the case αe(l,2) it is shown that
for ±qo>0 the phase shift tends to ± oo as fc->0 and its asymptotics is
evaluated.

1. Introduction

In the study of the low energy scattering of nonrelativistic particles it is usually
assumed that the potential is vanishing sufficiently quickly at infinity. Moreover, in
the physics literature potentials are often assumed to be central. In this case the low
energy scattering is determined [1,2] only by the behaviour of particles with a zero
angular momentum /. For i = 0 the phase shift and generically the partial cross
section have finite limits as the energy tends to zero. This shows that scattering at
low energies depends weakly on the shape of the potential. Specifically, low energy
scattering is well described in terms of the scattering length. Recently the low energy
asymptotics of scattering data was found and rigorously proved by A. Jensen and T.
Kato [3] for arbitrary quickly decreasing potentials. The behaviour at low energies
of a spectral family of the corresponding Hamiltonian was also investigated in [3].
Hence the local decay in time of the solution of the time-dependent Schrodinger
equation is deduced. Namely, the solution decays [4,5,3] generically as t ~3/2 if the
initial state is sufficiently localized in the space and is orthogonal to the bound states.
Most of these results are valid if q(x) = O{\x\~2~ε\ε>0. We call such potentials
quickly decreasing or short-range.

In this paper it is found that for potentials vanishing slower than |x |~ 2 as |x |
-> oo, the low energy behaviour of spectral and scattering data is essentially different
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