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Abstract. We define metastable states to be density matrices which are at local
minima of a certain non-linear functional, and investigate their general
properties, proving in particular that the metastable states are not necessarily
unique but are "modified Gibbs states". The case of an atom in an external
electric field is investigated in some detail.

1. Introduction

We consider a molecule composed of (N-hl) spinless, distinguishable, three-
dimensional particles in the centre of mass coordinate system. The Hamiltonian H
on the Hubert space Jf -L2(IR3N) is

H = H0 + V(x^...^N), (1.1)

where the internal kinetic energy operator H0 of the molecule is translation
invariant and satisfies

-δΔ^H^-δ-^A (1.2)

for some <5>0, and we assume that the potential V arises from pair interactions
between the various particles, and has form bound zero with respect to — A, so
that (1.1), interpreted as a form sum, defines H as a semibounded self-adjoint
operator.

If the set of mixed states ρ on Jf is defined by

X = {ρ:ρ^Q and tr[ρ] = l}

then the entropy of a state ρ is

S(ρ)=-tr[ρlogρ]

and its free energy at the inverse temperature β > 0 is
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