
LOCALIZATION FOR RANDOM SCHRÖDINGER OPERATORS
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We consider random Schrödinger operators with single site potential u and ran-
dom amplitudes ω = {ωζ}ζ∈Zd , where u is a nonnegative, nonzero L∞-function on
Rd with compact support, and ω = {ωζ}ζ∈Zd is a family of independent, identi-
cally distributed random variables, such that the common probability distribution
µ satisfies 0 ∈ suppµ ⊂ [0, 1] and µ̄ := E{ω0} > 0.

The µ-Anderson Hamiltonian is

Hω := −∆ + Vω on L2(Rd), Vω(x) :=
∑
ζ∈Zd

ωζ u(x− ζ). (1)

The µ-Poisson Hamiltonian is

Hω,X := −∆ + Vω,X on L2(Rd), Vω,X(x) :=
∑
ζ∈X

ωζ u(x− ζ), (2)

with X a Poisson process on Rd with density % > 0.
A measure µ will be called q-log-Hölder continuous (q > 0) if for some constants

C and s0 ∈ (0, 1) we have

Qµ(s) := max
x∈R

µ {x + [0, s]} ≤ C

(|log s|)q for all s ∈ (0, s0]. (3)

In this lecture I discuss the following theorem proved by F. Germinet and myself:

Theorem 1 (Germinet and Klein). Let Hω be either the µ-Anderson Hamiltonian
or the the µ-Poisson Hamiltonian. Suppose

µ = αµq + βν

where
• µq is a qd-log-Hölder continuous probability measure with q > 1

3 .
• ν is an arbitrary probability measure .
• 0 < α ≤ 1, α + β = 1.

Then Hω exhibits localization at the bottom of the spectrum, that is, there exist
E0 > 0 and m > 0 such that :

• The following holds with probability one: Hω has pure point spectrum in
[0, E0] with exponentially decaying eigenfunctions and eigenvalues of finite
multiplicity.

• There is strong dynamical localization in the form: there is s > 0 such that
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< ∞ for all p ≥ 1. (4)
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