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Abstract. The zero curvature representation is obtained for the two-
dimensional generalized Toda lattices connected with semisimple Lie algebras.
The reduction group and conservation laws are found and the mass spectrum
is calculated.

1. Introduction

In recent work [1] it was shown that the two-dimensional generalization of the
classical periodic Toda lattice (TL) is solved by the inverse scattering method and
the reduction from the complete Zakharov-Shabat equations was found. On the
other hand, Bogoyavlensky constructed the generalized TL connected with the
root systems of the semisimple Lie algebras [2] the classical TL then corresponds
to the root system of the type Ae_v The purpose of the present paper is to
generalize the results obtained in [1] on arbitrary root systems, in other words, to
give a two-dimensialization of the lattices constructed in [2]. This generalization
has some new features when compared with the system of type Λtf_1 [1]. The
results obtained are given in the most general form possible that enables one to
understand the invariant meaning of the formulae in [1].

The plan of the paper is as follows: in Sect. 2 we describe the generalized TL
and give a brief introduction to systems of roots. In Sect. 3 we construct a
reduction group from a complete Lie algebra. In Sect. 4 we compute the mass
spectrum of our systems and in Sect. 5 we investigate conservation laws.

2. The Description of the Systems

We shall investigate the relativistic systems with Lagrangians

L= Σdμφ
kd>'φk-Ϊ(φ,,φ)
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