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Â ýòîé ðàáîòå èçó÷åíû íåêîòîðûå èíòåãðèðóåìûå óðàâíåíèÿ ôåð-
ðîìàãíåòèêà Ãåéçåíáåðãà ñ ñàìîñîãëàñîâàííûìè ïîòåíöèàëàìè (ÓÔÃ-
ÑÑÏ). Íàéäåíû èõ Ëàêñîâûå ïðåäñòàâëåíèÿ, ñîëèòîííûå ðåøå-
íèÿ, èíòåãðàëû äâèæåíèÿ. Äîêàçàíî, ÷òî ýòè ÓÔÃÑÑÏ ÿâëÿþòñÿ
êàëèáðîâî÷íî ýêâèâàëåíòíû ê óðàâíåíèÿì òèïà ßäæèìû-Îéêàâû.

Êëþ÷åâûå ñëîâà: Óðàâíåíèÿ ôåððîìàãíåòèêà Ãåéçåíáåðãà, ñàìð-
ñîãëàñîâàíûå ïîòåíöèàëû, óðàâíåíèÿ òèïà ßäæèìû-Îéêàâû.

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, in�nitely many conservation
laws and solvable by using the inverse scattering transformation (IST). One
of examples of such integrable HFESCP reads as

St + S ∧ Sxx − vSx = 0, (1a)
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vt + k(S2
x)x = 0, (1b)

where S = (S1, S2, S3) is the unit spin vector, S2 = 1, v is a scalar real
function (potential). Eq.(1) is equivalent to the Yajima-Oikawa equation
(YOE) [1]

iqt + qxx − uq = 0, (2a)

ut − 2(|q|2)x = 0. (2b)

This YOE is integrable, admits Lax representation, in�nity 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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