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Abstract. We study the spectrum of the Hamiltonian H on \2(E) given by
(Hψ)(ri) = ψ(n + l) + ψ(n — 1)+ V(ri)ψ(ri) with the hierarchical (ultrametric) po-
tential V(2m(2l+\)) = λ(\-Rm)/(\-R\ corresponding to 1-, 2-, and 3-dimen-
sional Coulomb potentials for 0<.R<1, R = \ and jR>l, respectively, in a
suitably chosen valuation metric. We prove that the spectrum is a Cantor set
and gaps open at the eigenvalues en(\) < en(2) <...< en(2n — 1) of the Dirichlet
problem Hψ = Eψ, tp(0) = ιp(2w) = 0, n^l. In the gap opening at en(k) the
integrated density of states takes on the value k/2n. The spectrum is purely
singular continuous for R^l when the potential is unbounded, and the
Lyapunov exponent y vanishes in the spectrum. The spectrum is purely
continuous for R < 1 in σ(#)n[ — 2,2] and y = 0 here, but one cannot exclude
the presence of eigenvalues near the border of the spectrum. We also propose
an explicit formula for the Green's function.

Table of Contents

1. Introduction 644
2. The Potential: Ultrametric Properties and Limit Periodicity 646
3. Renormalization Group Transformation. The Trace Equation 650
4. Asymptotic Behaviour of the Sequence of Traces 654
5. Locating the Spectrum 658
6. Cantor Spectrum, IDS and Gap Labelling 665
7. The Lyapunov Exponent 672
8. Asymptotic Behaviour of the Gap-Edges States 674
9. An Explicit Formula for the Green's Function 675

* Work supported by the Fonds National Suisse de la Recherche Scientifique, Grant No.
2.042-0.86 (H.K. and R.L.) and 2.483-0.87 (A.S.)
** On leave from the Dipartimento di Fisica, Universita degli Studi di Firenze, Largo E. Fermi 2,
1-50125 Firenze, Italy


