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ABSTRACT. We study the asymptotic limit, as € \, 0, of solutions of the Cahn-Hilliard equation
ul = A(—eAu® + 7! f(uf))

under the assumption that the initial energy
€ 1 .
[ [519u 0 + 2P, 0))]
Q £

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

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

us(z,t) = Avé(z,t), (z,t) € 2 x (0,00),

v = —cAuc + e f(uf), (z,t) € N x [0,00), 1)
2ut = Zv* =0, (z,t) € O x [0, 00), '
u®(z,0) = u§(z), z €.

Here § is a bounded smooth domain in R (N > 2) and f(u) is the derivative of a potential F satisfying
(a) F € C3(R), F(£1) =0, and F(u) > 0 for all u # +1;

1.2

(b) F’ = f and for some p > 2 and ¢y > 0, f'(u) > colu[P~2 if |u| > 1 — co. (1.2)

For the initial data ug§, we assume

1
sup [ (SIVu5(@)F + ZF(u§(0))de < &0 < o,
Q g

0<e<1

(1.3)
Iﬁll/nug(z) —mo€(-1,1) Vee(0,1].
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