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1. Introduction.

Let us consider a one-dimensional model for non-isothermal phase separation, which
is given by the following system, denoted by (PSC):

[p(u) + AW)] — uxx = f(1,x) in Q:= (0,+00) x J, (1.1)
Wy — {—KkWex + E+g(w) — A (Wu} =0 in Q, (1.2)
¢ el (W) in Q, (1.3)

—ux(t,—L) + nou(t,—L) = h_(t), ux(t,L)+nou(t,L) =h(t) fort>0, (1.4)
wi(t,—L) =wy(t,L) =0 fort>0, (1.5-1)

[—rewsx(t, ) + &(8,7) + g(w(t,)) = X (w(t, )u(t, Nxlyesp =0 fore>0,  (1.5-2)
u(0,%) = ug(x), w(0,x)=wo(x) forxel. (1.6)

Here J := (—L, L) with a positive number L; k£ > 0 and no > 0 are constants; p(u) is an
increasing function of u, and A(w), 4'(w) = (d/dw)i(w), g(w) are smooth functions of w;
0l;, »~ is the subdifferential of the indicator function /|, ,+ of the interval [o,,0%] = R;
f(t,x), hi (1), up(x) and wp(x) are given data.

The above system arises in the phase separation of a binary mixture with com-
ponents A and B. In this context, 6 := p(u) represents the absolute temperature and
w := wy the order parameter which is the local concentration of the component A; note
that . =0 < wy(t,x) <1 =0"% and wy(t,x) =1 (resp. wy(t,x) =0) means that the
phase (the physical situation of the system) at (¢, x) is of pure A (resp. pure B), while
0 < wy(t,x) < 1 means that the phase at (z,x) is of mixture. Along the same approach
as [1, 13], the system (1.1)—(1.3) can be derived from a free energy functional of Landau-
Ginzburg type

Fo(6;w) := JJ{%Q lwy|* + 7(8) + 01,13 (w) + g(w)) + /l(w)} dx forwe H'(J),

where g is a primitive of g and 7(6) is a smooth function of 8 satisfying § = 7(6) — 67'(6)

(= p(u)).



