Eleventh International Conference on

Geometry, Integrability and Quantization Geometm,
June 5-10, 2009, Varna, Bulgaria |nteg1"al3i|i+.q
Ivailo M. Mladenov, Gaetano Vilasi J

and Akira Yoshioka, Editors an

.. ®
Avangard Prima, Sofia 2010, pp 42-67 Quantlwtlon

MULTI-COMPONENT NONLINEAR SCHRODINGER
EQUATION ON SYMMETRIC SPACES WITH CONSTANT
BOUNDARY CONDITIONS. PART | *

VLADIMIR S. GERDJIKOV and NIKOLAY A. KOSTOV

Institute of Nuclear Research and Nuclear Energy
Bulgarian Academy of Sciences, Sofia 1784, Bulgaria

Abstract. The multi-component nonlinear Schrédinger equationsedlto
C.I ~ Sp(2p)/U(p) andD.IITI ~ SO(2p)/U(p)-type symmetric spaces
with non-vanishing boundary conditions are solvable byitiverse scatter-
ing method (ISM). We focus our attention on the single thotslcase. We
formulate the spectral properties of the Lax operdtpwhich is the gener-
alized Zakharov-Shabat operator. Next we construct theesponding fun-
damental analytic solutions (FAS) and adapt the Wronskitatioas for the
constant boundary conditions. They allow one to analyzertapping from
the class of allowed potential¥l to each of the minimal sets of scattering
dataT;, i = 1,2. The ISM for the Lax operatok is interpreted as a nonlin-
ear analog of the Fourier-transform method. As appropgateeralizations
of the usual exponential functions we use the so-calledasegglisolutions’,
which are constructed in terms of the FAS (x, ) of L and the Cartan-
Weyl basis of the Lie algebra, relevant to the symmetric spdinally we
derive the completeness relation for the “squared solutidrich turns out
to provide the map frorM to eachT;, i = 1,2. Such decompositions allow
one to derive all fundamental properties of the multi-comgt nonlinear
Schrédinger equations.
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