
Commun. Math. Phys. 138, 193-205 (1991) Communications IΠ

Mathematical
Physics

© Springer-Verlag 1991

Perturbation Theory for Periodic Orbits
in a Class of Infinite Dimensional Hamiltonian Systems

Claudio Albanese* and Jiirg Frδhlich

Institut fur Theoretische Physik, ETH-Honggerberg, CH-8093 Zurich, Switzerland

Received December 11, 1990

Abstract. We consider a class of Hamiltonian systems describing an infinite array
of coupled anharmonic oscillators, and we study the bifurcation of periodic orbits
off the equilibrium point. The family of orbits we construct can be parametrized
by their periods which belong to Cantor sets of large measure containing certain
periods of the linearized problem as accumulation points. The infinitely many
holes forming a dense set on which the existence of a periodic orbit cannot be
proven originate from a dense set of resonances that are present in the system.
We also have a result concerning the existence of solutions of arbitrarily large
amplitude.

1. Introduction

LI. The purpose of this article is to study periodic solutions of infinite-dimen-
sional Hamiltonian systems describing anharmonic oscillators with random spring
constants located on the sites of the v-dimensional cubic lattice, Έv. The equations
of motion are

^ u(x, t) + [{-Δ + V(x))u] (x, ί) + λW(u) (x, t)u{x, ί) = 0, (1.1)

where u is a real-valued function, u : ΈJ1 x 1R —> ]R and A is the discrete laplacian
defined by

(Au)(x9ή= £ (u(y9ή-u(x,ή). (1.2)

\y-x\=l

The spring constants V(x) are i.i.d. random variables taking only positive values,
with a probability distribution of V = V(x) given e.g. by

(i) dρ(V) = NΘ(V)e-ιV]a/cd V, (1.3)
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