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GLOBAL ASYMPTOTIC LIMIT OF SOLUTIONS OF
THE CAHN-HILLIARD EQUATION

XINFU CHEN

Abstract

We study the asymptotic limit, as € N\ 0, of solutions of the Cahn-Hilliard
equation
u§ = A(—eAuf + e f(uf))

under the assumption that the initial energy
E VU (-, 02 + LF(us(-
S (519w .0 + 2P, 0]

is bounded independent of . Here f = F’, and F is a smooth function
taking its global minimum 0 only at © = 1. We show that there is a
subsequence of {u®}o<c<1 converging to a weak solution of an appropriately
defined limit Cahn-Hilliard problem. We also show that, in the case of radial
symmetry, all the interfaces of the limit have multiplicity one for almost all
time t > 0, regardless of initial energy distributions.

1. Introduction

In this paper, we shall study the asymptotic limit, as € ~\, 0, of the
solutions of the Cahn—Hilliard equation

ui (2, t) = Avf(z, 1), (z,1) € 2 x (0, 00),
(1.1) v¢ = —eAuf +e‘1f( ), (z,t) € Qx[0,00),
' %u :E)% =0, (z,t) € 90 x [0, 00),
u®(z,0) = ug(z), z € .
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