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Abstract. It is proven that the pressure, density and correlation functions of a
classical charge symmetric Coulomb system are asymptotic as the plasma
parameter ε tends to zero to the approximations predicted by the Debye-
Hύckel theory. These approximations consist of the ideal gas term plus a term
of one lower order in ε. The sine-Gordon transformation and some new
correlation inequalities for the associated functional integrals are used.

1. Introduction

We study a classical charge symmetric system in three dimensions in the limit that
ε tends to zero, ε is the plasma parameter

* = β/'D, (1-1)

where β is the inverse temperature, and £D is the Debye length

SD = (2βzΓ1/2. (1.2)

z is the chemical activity. Debye and Huckel [4] gave a non-rigorous study of this
limit. We will prove that certain predictions of their theory are rigorously correct
in this limit.

The Debye-Hϋckel theory gives an approximation for the pressure P as a
function of the density σ

(For example, see p. 229 of [1 1].) We work in the grand canonical ensemble, so the
pressure and density are both functions of z and β. We will show that as ε tends
to zero the pressure and density are asymptotically given by

3' ff~*+'«3 (1 4)
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