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Abstract In this paper, the global existence of a unique smooth solution for the
Landan-Lifshitz-Maxwell equations of the ferromagnetic spin chain without dissipation
inm (1< n < 2) dimensions is established by using the viscosity elimination method.
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1. Introduction

In 1935, Laudau-Lifshitz [1] proposed the following coupled system of the nonlinear

evolution equation

Zr=MEX (AZ+ H) = MZ x (Fx (AF+ H)) (1.1)
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where Ay, Ag, o, 5 are constants, As > 0, ¢ > 0, #(x, t) = (z1(x,t), z2(z, t), 2a(z, t)) de-
notes the mmmsmpm magnetization field, H = (H;(z, t), Ha(z .t), Hz(z,t)) the map-
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If H =0, E =0, we obtain the Landau-Lifshitz system with Gilbert term
7, = MZx AF = Ex (7 x AZ) (1.5

where Az > 0 is a Gilbert damping coefficient. In [2-4], the properties of the solution
for the system of the equation (1.5) and the closed new links between the solution and
the harmenic map on the compact Riemann manifold have been studied extensively.

When Az = 0, the system of the equation (1.5) becomes
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T the case of n = 1, it is an integrable system, and has soliton solutions. In [5-13].
the authors have studied in detail the solitons for (1.6), the interaction among solitons,
the infinite conservative laws, the inverse scatiering method, and the relation with the
nonlinear Schrodinger equations. As pointed out in [14], the system of the equation
(1.6) is a strongly coupled degenerate quasilinear parabolic system. In [14-22], we have
investigated extensively the classic and generalized solutions to the initial value problem
and other kinds of boundary value problem for the system of the equation (1.6), and
some properties of the solutions, and further abtained the global generalized salutions
for n = 2. In [23] the existence and uniqueness of the global smooth solution for the
perindic initial value problem and initial value problem of the system (1.1)-(1.4) for
n < 2 are proved when As = 0.

[n this paper we shall discuss the case of Az = 0, i.e., the following Landau-Lifshitz-

Maxwell system

7= MZx(AZ+ H) (1.7)
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with the periodic initial value condition:

Z(x + 2D, t) = Z(z, 1), H’{I'—.Qﬂ,i]:ﬁ[m,j} _
E{z +2D,t) = E{z H, zeR,t=0 (1.11)

#z, 0) = Zalz), H(z,0) = Ho(z), E(z,0)= Eglz), zeR
(1.12)




