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Abstract: We propose a new method of diagonalization of hamiltonians of the
Gaudin model associated to an arbitrary simple Lie algebra, which is based on the
Wakimoto modules over affine algebras at the critical level. We construct eigen-
vectors of these hamiltonians by restricting certain invariant functionals on tensor
products of Wakimoto modules. This gives explicit formulas for the eigenvectors
via bosonic correlation functions. Analogues of the Bethe Ansatz equations naturally
appear as equations on the existence of singular vectors in Wakimoto modules. We
use this construction to explain the connection between Gaudin’s model and corre-
lation functions of WZNW models.

1. Introduction

Gaudin’s model describes a completely integrable quantum spin chain. Originally [1]
it was formulated as a spin model related to the Lie algebra sl,. Later it was realized,
cf. [2], Sect. 13.2.2 and [3], that one can associate such a model to any semi-simple
complex Lie algebra g and a solution of the corresponding classical Yang—Baxter
equation [4, 5]. In this work we will focus on the models, corresponding to the
rational solutions.

Denote by V), the finite-dimensional irreducible representation of g of dominant
integral highest weight A. Let (4) := (Ay,...,4x) be a set of dominant integral
weights of g. Consider the tensor product V(;y := V;, ® --- ® V;, and associate with
each factor ¥, of this tensor product a complex number z;. The hamiltonians of
Gaudin’s model are mutually commuting operators &; = 5i(zy,...,zy), i = 1,...,N,
acting on the space V{;).

Denote by { -, - ) the invariant scalar product on g, normalized as in [6]. Let
{I.}, a=1,...,d = dimg, be a basis of g and {/*} be the dual basis. For any
element 4 € g denote by 4”) the operator 1 @ ---® 4 ® - ® 1, which acts as 4

l
on the ith factor of ¥{,) and as the identity on all other factors. Then
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