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Abstract In this paper, the global existence of a unique smooth solution for the
Landan-Lifshitz-Maxwell equations of the lerromagnetic spin chain in n{l < n < 2)
dimensions is established by nsing a coupled priori estimates in Sobolev spaces.
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1. Introduction

In 18935, Landaun-Lifshitz [1] proposed the following evolution system
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where Ay, Ag, o, J are constants, Ay = 0,0 > 0, z(x,¢) = (z1(z,t), za(x, 1), 23(x, 1)) de-
notes the microscopic magnetization field, H = (H(z,1), Ha(z, t), Ha(z, 1)) the mag-
netic field, E(x,t) = (Ei(x,t), Ea(x, 1), Ea(z, t)) the electric field, H® = Az + H the
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It H =10 FE =10, we obtain the Landau-Lifshitz system with Gilbert term
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where Az > 0 is a Gilbert damping coefficient. In [2-4], the properties of the solution
for the system of the eguation (1.5) and the closed new links between the solution and
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the harmonic map on the compact Riemann manifold have been studied extensively.
When Ay = 0, the system of the equation (1.5) becomes
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[n the case of n = 1, it is an integral system, and has N soliton solutions. In [5-13], cne
_ has studied in detail for {1.6) the interaction hetween solitons, infinite conservative laws,
inverse scattering method, and the relation with the nonlinear Schrodinger equations.
As pointed out in [14], the system of the equation (1.G) is a strongly coupled degenerate
gquasilinear 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 obtained the global generalized solutions for n = 2.

[n this paper we shall discuss the existence of the global solution to the periodic
initial value problem of the system {1.1)-(1.4):
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E(x +2De; t) = E(x,t), t=0 (1.7)
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where = + 20e; = (@1, D1, @ + 20, 240, | e I SR e 0, {1 C R?
is n-dimensional cube with width 20; or the initial value problem:

2(x,0) = zo(z), H(z,0) = Ho(z), BE(z,0)=Eolz), z€R (1.9}

In Section 2 we first derive the a priori estimates. In Section 3 we prove the existence
and uniqueness of the global classical solution for the periodic initial value problem of
the system (1.1)—(1.4), (1.7), {1.8) and the initial value problem (1.1)-(1.4), (1.9).

2. A Prior: Estimates

Lemma 1 Let |zo(x)| = 1. Then for the smooth solution of the periodic iniliol
value problem of the system (1.1)-(1.4), (1.7), (1.8}

|z(z,t)| =1, =zl t=0 (2.1)
Proof Making the scalar product of z with (1.1}, we get
z-ze=0, |z(x, )i =0

Then
22, 8)] = |z0(a)] = 1




