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Abstract. We investigate spectral properties of random Schrédinger operators
H,= —4 + & (w)(1 + |n]*) acting on [*(Z?), where &, are independent random
variables uniformly distributed on [0, 1].

1. Introduction

It is already a part of folklore that multiplicative perturbations of the Anderson
model show rather “unusual” spectral behavior. The basic paradigm is the discrete
Schrédinger operator on [%(Z1),

H,um) = 2u(m) —u(n + 1) —u(n — 1) + V,(n)u(n),
Vo(n) = 28, (w)|n]",

where £,(w) are independent random variables with a bounded, compactly sup-
ported density r(x), and 4 is a parameter. For o« < 0 the above model has been
extensively studied in [5, 7, 8, 18] and their main results can be summarized as
follows (note that for o < 0, V,(n) — 0 as |n| —» co and thus ¢ (H,) = [0, 4]).

Theorem. With probability 1:

(i) For —1/)2 <a <0, the spectrum in [0,4] is pure point with eigenfunctions
decaying as exp(—C|n|'*?).
(i) For o < —1/2, the spectrum in [0, 4] is purely absolutely continuous.
(i) For o = —1/2 and A large, the spectrum in [0, 4] is pure point with polynomially
decaying eigenfunctions, while for A small H, will have some singular continuous
spectrum.
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