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Abstract. We study the spectrum of the almost Mathieu hamiltonian :

{Hx\p){n) = ψ{n + 1) + ψ(n - 1) + 2μ cos (x - nθ)ψ{n), ne TL,

where θ is an irrational number and x is in the circle ΊΓ. For a small enough
coupling constant μ and any x there is a closed energy set of non-zero measure
in the absolutely continuous spectrum of H. For sufficiently high μ and almost
all x we prove the existence of a set of eigenvalues whose closure has positive
measure. The two results are obtained for a subset of irrational numbers θ of
full Lebesgue measure.

I. Introduction

The aim of this paper is to study some properties of the spectrum of operators of
the form:

HMψ(n) = ψ{n+ϊ) + \p(n-ΐ) + μV{x-nθ)ψ{n)9 (1.1)

where φe/ 2(Z), V is a continuous function on the circle ΊΓ, θ is an irrational
number, x e T and μ is a real positive number (the coupling constant). From the
physical point of view, both the dependence of the spectrum on μ, as well as the
growth of the eigenfunctions as n->oo are crucial.

The first example of the treatment of an almost periodic potential goes back to
Peierls [21] where the Schrodinger operator defined in (1.1) describes the one band
hamiltonian for a Bloch electron in a magnetic field, in the approximation where
the interband contributions is neglected; see also [22]. The prediction of Little

* Also at: Universite de Provence
** Also at: Centre Universitaire d'Avignon


