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Abstract. A proof is given for the existence of two and only two modular invariant
partition functions in affine Sΐ/(3)fe theories at heights n = k + 3 which are prime
numbers. Arithmetic properties of the ring of algebraic integers Z(ω) which is
related to SU(3) weights are extensively used.

1. Introduction

The classification of all modular invariant partition functions of a rational
conformal field theory is obviously an important problem. In the case of affine
theories, a complete answer is known, at present, only for SU(2) at all levels [1] and
for SU(ή) at level one [2], For SU(3) theories two modular invariants have been
constructed at all levels [3] and, for exceptional cases, additional invariants are
known as well [4]. However, as far as we know, there is no proof, at any level
except fc = l, that these invariants actually exhaust all possibilities.

In this paper we take ajittle step towards setting up the complete classification
of modular invariants for SU(3)k: we will prove that at prime heights n = k + 3 there
are indeed two and only two modular invariant partition functions. The proof
makes extensive use of arithmetic properties of the (quadratic) ring of algebraic
integers Z(ω) which is naturally related to SU(3) weights.

In an affine SU(3) theory, the Hubert space splits into two chiral parts, each of
which decomposes into a finite sum of subspaces corresponding to integrable
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