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Abstract. Expansions for the ground state of some transverse Ising-like models
are developed. These expansions are easily estimated by the solutions to some
simple implicit equations. Short range or long range order obtains, depending
on the coupling constants of the models.

Introduction

Let HΛ(ε) be a quantum lattice Hamiltonian associated with a finite volume A C Έ
and analytically dependent on coupling constants ε = (ε1, ...,εΛ). Let ψΛ(ε) be the
corresponding normalized ground state eigenvector, and formally let

ρ( ;ε)= lim<^(ε),(-)^(ε)> (U)

be the corresponding state defined by the ψΛ(έys in the thermodynamic limit. The
purpose of this article is to show that ρ(ε), as a function of ε, can exhibit short or
long range order, i.e. that ρ(ε) undergoes a phase transition in ε in all dimensions
v^ 1, at least for a particularly simple family of Hamiltonians HΛ(έ).

The Hamiltonians we consider, transverse Ising models, which we assume to
depend on two parameters ε = (ε, (5), are defined by

- HA(e, δ) = Σ (1 + δK{i9 σ
z)) σx(ί) + ε £ V(A) σ\A). (1.2)

ieΛ AcΛ

Here, σx(ί) and σz(i) are the usual Pauli spin matrices acting at the site i,
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