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Abstract. We calculate exactly the contribution of instanton fields to the
partition function of C P " " 1 models in two dimensions. For n = 2, the pure
instanton gas is infrared finite, infinitely dense and generates a mass dynamical-
ly. For n ̂  3, the gas corresponds to a system with complicated n-body inter-
actions, whose properties are yet to be explored.

1. Introduction

Previous work [1] based on the \/n expansion of CP"~1 models [2] in two dimen-
sions revealed that topologically non-trivial fields make a significant contribution
to the low energy dynamics of the fundamental particles in these theories. How
much of these effects is due to instantons was not clear, however, because their
contribution appeared to be infrared divergent. In fact, the single instanton contri-
bution is proportional to

00

J dλλn ~ 3 λ : scale size of the instanton, (1)
o

which diverges for large λ. Assuming the instanton gas is dilute does not help but
merely exponentiates the divergence. In other words, the thermodynamic limit
of the dilute instanton gas does not exist.

Equation (1) says that large instantons are more probable than small ones so
that the instanton gas may well be dense, i.e. the average thickness of an instanton
might be much larger than the mean separation between instantons. Once the
diluteness assumption is dropped, it may turn out that the exact instanton gas has
a thermodynamic limit. In particular, for the partition function Z of the instanton
gas in a volume V this would mean that

In Z = p.V (F->oo) (2)

where p is proportional to the pressure of the gas. To investigate the question of
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