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Abstract. We consider the Hartree equations for a system of an infinite number
of electrons in a periodic potential consisting of a periodic array of wells. The
filling fraction is assumed to be of one electron per well. We prove that if the
wells are deep enough to admit a bound state and if they are separated by a
distance large enough, then the Hartree equations have a solution in which all
single particle wave functions decay exponentially.

1. Introduction

This note is dedicated to the study of the following eigenvalue problem
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where
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and W(u) is the operator of multiplication times
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Here / and a are positive parameters such that />2α + ε for some fixed constant
ε > 0, Ua(x) is the potential well
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and W(s) is a monotonously decreasing, nonzero function in L°°(R+), such that

O^W(s)^C0s~3-η Vs^O (1.5)

for some constants C0, η > 0.
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