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Abstract. The reductions of the multi-component nonlinear Schrédinger
models related t&€.l andD.lll type symmetric spaces are studied. We pay
special attention to the MNLS related to th€4), so(10) andso(12) Lie al-
gebras. The MNLS related t(4) is a three-component MNLS which finds
applications to Bose—Einstein condensates. The MNLS relataqd t@) and
50(10) Lie algebras after conveniefit or Z4 reductions reduce to three and
four-component MNLS showing new types ¢f*)-interactions that are inte-
grable. We briefly explain how these new types of MNLS can be integrated
by the inverse scattering method. The spectral properties of the Lax operators
L and the corresponding recursion operataare outlined. Applications to
spinor model of Bose—Einstein condensates are discussed.

1. Introduction

When spinoBose—Einstein condensatg®EC’s) are trapped in magnetic poten-

tial, the spin degree of freedom is frozen. However, in the condensate trapped by an
optical potential, the spin is free. We consider BEC'’s of alcali atoms iFthe 1
hyperfine state, elongated.irdirection and confined in the transverse directigns

z by purely optical means. Then, in the absence of external magnetic fields is char-
acterized by the magnetic quantum number which has three allowed vajues

1,0, —1.Thus the assembly of atoms in the= 1 hyperfine state can be described

by a normalized spinor wave functiab(z,t) = (®1(x,t), ®o(z,t), ®_1(z,1))T

whose components are labelled by the valuegef In short the dynamics of
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