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Abstract In this paper we have established the existence of global weak solutions
and blow-up properties for the generalized system of ferro-magnetic chain with Gilbert
damping term by means of Galerkin method and concavity argument. In addition, the
convergence as a—=( and =0 have also been discussed.
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0. Intrm:iu{:tinn

The evolution of spin fields in continuum ferromagnets is described by Landau-Lif-
shitz eguations

M, =—aM X (M X H) + M X H* (1)

which bears a fundamental role in the understanding of nonequilibrium magnetism,
where the magnetic field H*=H+vy/ M, a, B,y are constants with a>>0. The first
terfi in the right hand side of (1) is called Landau-Lifshitz-Gilbert or simply Gilbert
damping terim.

Let 2 R be a bounded open domain with boundary 2Q€ €%, The generalized sys-
tem of ferromagnetic chain

7, =— aZ' X (Z X AZ) + 2 X AZ+ flz,t,2) (2>
is obviously a nonlinear degenerate parabolic system of 3-dimensional vector value func-
tion Z= (u,v,w), where f(z,{,2) isa given 3-dimensional vector valued function

with t€ R* and z,Z€ R,
If a=0,f=1, i.e. for the following system

Zy=Z X N2+ f(z:6,2) (3)



there are some works e. g. [2— 8] concerning the global existence of weak solutions for
various boundary value problems and initial value problem.
In Part T of the paper we consider the homogeneous boundary value problem

Z =T — oL X (ZX AZ) + 2 X AL+ f(z,t,2) (4)
(P, {Ehﬂ =0 (5)
Z(x,0) = @lz) ' (6)

where e=0 is a constant. We have established the existence of golbal weak solutions
for the problem by means of Galerkin method. In addition, the convergence, as ()
and a—0, of the weak solutions have also been discussed in this part. Part I is devot-
ed to the blow-up properties for the following problem

Ly =eAL —aZ X (ZX AZ) + BZ X AZ + |Z|*Z
Z(z,0) = Eﬂ(i!:)

where the constants p->0, >0,
Part I. Global Existence for the Problem (P,)

We shall employ Galerkin' s method to show the existence of weak solutions for
the problem (P,). For this purpose, we first deal with an auxiliary problem

. Ze = eAZ — aZ X (ZX AZ) + BZ X AZ + F(z,i,2) (4")
P i
(5),(6)
where the function F{z,t,2) is made as following .
F(iihz} = ﬁ'(z]f{zrirzj (7
where 7(Z) is €' cut-off function such that 0<"(Z)=<C1 for any ZE€ B®, and

1, if |Z] < M,

iy {l}, it 2] > 2M,

where M, is a positive constant to be determined in Section 3.
Let W,_(x) be the eigenfunctions of the problem

OW AW =0, W|,=10



