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Abstract. We present a detailed and complete proof of our earlier conjecture on
the classification of minimal conformal invariant theories. This is based on an
exhaustive construction of all modular invariant sesquilinear forms, with
positive integral coefficients, in the characters of the Virasoro or of the A^ Kac-
Moody algebras, which describe the corresponding partition functions on a
torus. A remarkable correspondence emerges with simply laced Lie algebras.

I. Introduction

1. The minimal conformal invariant models describe a class of massless two
dimensional field theories, with known critical properties [1]. Their anomalous
dimensions and operator content are encoded in the expression of the partition
function on a torus. The sum over states decomposes into pairs of irreducible
representations of the Virasoro algebra, with central charge c rational and smaller
than 1, yielding a sesquilinear form in the characters χh,

In this formula τ is the ratio of the two periods on the torus, and the summation
extends over a finite table of known (Λ, h) values. The non-negative integral
coefficients J^-yield the multiplicities of primary scaling operators φhj, which are
in one to one correspondence with the products χ Λ χ | of characters. Cardy [2]
noticed that modular invariance is a consistency condition on these partition
functions.

Our aim here is to present a detailed proof of the classification of these positive
modular invariants, announced in [3]. As these theories describe statistical models
at criticality, this classifies the universality classes of two dimensional critical
phenomena, pertaining to c < l , with finitely many primary observables. They
include for instance the Ising and three-state Potts models.
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