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B s710it paboTe n3y<ueHbl HEKOTOPbIE WHTETPUPYEMble ypaBHEeHUs dep-
pomarueruxa [eiizenbepra ¢ camocorsiacopanapivu noreHnpaaamu (YOI'-
CCII). Haiinensr wx JIakCOBBIE NpEACTABJIEHUS, COJIATOHHBIE DETIe-
HUs, UHTErpasbl apuxkenud. Jokasano, uyro stu YOI CCII asnsorcs
KaJInOPOBOYHO SKBUBAJIEHTHBI K ypaBHeHusM Tuiia pkumbl-Oiikasbl.
Karouesvie caosa: Ypasuenus deppomaraernka leiizenbepra, camp-
COTJIACOBAHBIE TIOTEHITUAJIBI, ypaBHeHus Tuma, fmknMbr-OfKaBbI.

Integrable Heisenberg ferromagnet equations with
self-consistent potentials and related Yajima-Oikawa type
equations
In this paper, some integrable Heisenberg ferromagnet equations with
self-consistent potentials are studied. The corresponding Lax repre-
sentations, soliton solutions, integrals of motion are presented. The
gauge between these HFESCP and the YAjima-Oikawa type equations

are established.
Keywords: Nonlinear Schrodinger equation, Heisenberg model, Lie al-
gebra.

We study some Heisenberg ferromagnet equations with self-consistent
potentials (HFESCP). Some of these HFESCP are integrable. It means admit
as integrable system possesses the Lax pair, infinitely many conservation
laws and solvable by using the inverse scattering transformation (IST). One
of examples of such integrable HFESCP reads as

S: +SAS, —vS, =0, (la)
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v + k(S2), =0, (1b)

where S = (51, S2,53) is the unit spin vector, S> = 1, v is a scalar real
function (potential). Eq.(1) is equivalent to the Yajima-Oikawa equation
(YOE) [1]

iQt + Qre — UG = 07 (2&)

ur = 2(|q|*)z = 0. (20)

This YOE is integrable, admits Lax representation, infinity number conservation
of laws, n-soliton solutions and so on. In this paper, we have established a
gauge equivalence between the equations (1) and (2). Also the exact soliton
solutions of these equation are presented. Some integrals of motion of these
equations and the relations between them are found.
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