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Abstract

In this paper we consider the discrete one-dimensional Schrédinger operator with quasi-
periodic potential v, = Av(x + nw). We assume that the frequency w satisfies a strong
Diophantine condition and that the function v belongs to a Gevrey class, and it satisfies a
transversality condition. Under these assumptions we prove—in the perturbative regime—that
for large disorder 4 and for most frequencies w the operator satisfies Anderson localization.
Moreover, we show that the associated Lyapunov exponent is positive for all energies, and
that the Lyapunov exponent and the integrated density of states are continuous functions with
a certain modulus of continuity. We also prove a partial nonperturbative result assuming that
the function v belongs to some particular Gevrey classes.
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1. Introduction and statements

The discrete one-dimensional Schrédinger operator with quasi-periodic potential
is the selfadjoint, bounded operator H(x) = H,, ;(x) on h(Z) defined by

H, ,(x) = =4+ Av(x + nw)on, (1.1)
where 4 is the discrete (lattice) Laplacian on /(Z):
(Au), = tp1 + tty—1 — 2u,. (1.2)

In (1.1), v is a real-valued function on T = R/2nZ, that is, a real-valued 2z-periodic
function on R, x is a parameter on T, @ is an irrational frequency and 4 is a real
number called the disorder of the system.

We may assume the following on the data:

® (Strong) Diophantine condition on the frequency : we DC, =T for some x> 0.
That is,

1

dist(kw,2n2) =: ||ko|| > Kk + ————
|| (log(1 + |«1))

Vkez\{0} (1.3)

Notice that mes[T\DC,] <k.
® Gevrey-class regularity on the function: v is a smooth function which belongs to a
Gevrey class G°(T) for some s> 1. That is,

sup |0"v(x)| < MK™(m!)" Vm=0 (1.4)

xeT

for some constants M, K >0.
This condition is equivalent (see [Ka, Chapter V.2]) to the following
exponential-type decay of the Fourier coefficients of v:

|V/s

[6(k)| < Me *M" Vikez (1.5)
for some constants M, p>0, where
p(x) =Y B(k)e* (1.6)

keZ

We will use (1.5) instead of (1.4).
® Transversality condition on the function: v is not flat at any point. That is:

VxeT 3m=1 so that 8"v(x)+#0. (1.7)

Notice from (1.4) or (1.5) with s=1 that the Gevrey class G!'(T) is the
class of analytic functions on T. The transversality condition (1.7) on a function



Download English Version:

https://daneshyari.com/en/article/9495919

Download Persian Version:

https://daneshyari.com/article/9495919

Daneshyari.com


https://daneshyari.com/en/article/9495919
https://daneshyari.com/article/9495919
https://daneshyari.com/

