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Abstract. It is found experimentally that the coexistence region of a vapor-liquid
system is substantially narrowed when the fluid is confined in a silica aerogel with
a high degree of porosity (e.g. of the order of 95%). A Hamiltonian model for this
system has been recently introduced. This is the usual Ginzburg-Landau model
for a scalar concentration field m(r) used in binary phase-transitions plus the
inclusion of an additional term representing the superficial stress in the neigh-
borhood of the gel: # = [, dV [-§m?(r) + ¥m*(r) — Hm(r) + LVm()*] +
fs ds [—-Hlm(r) -im? (r)] . Volume V is the available volume for the fluid and the
surface S is the set of fluid points in contact with the gel. We perform Monte-Carlo
simulations of the above Hamiltonian in order to find the phase diagram. We con-
sider a three-dimensional lattice with periodic boundary conditions. The gel sites
in this lattice form a periodic fractal structure generated by a DLCA (diffusion—
limited—cluster-aggregation) process. To find the phase diagram for a defined value
of the surface field Hi, the surface enhancement parameter g and the width of the
coexistence curve x, we use the following scheme: for each reduced temperature 8,
we compute the hysteresis loop and the Gibbs free—energy (evaluated by integra-
tion of the ensemble average order parameter M(H) from H = =co) for several
values of total field H. The two minima of the free-energy identify the two coexist-
ing phases and indicate the actual location of the transition causing the hysteresis
loop, i.e. the actual value Hp of the total field H such that the two phases have
the same value for the free—energy. We find in this way the function Ho = Ho(6)
which allows us to compute the phase diagram. This is qualitatively similar to that
observed experimentally: the coexistence region in the presence of gel is narrowed
and shifted with respect to the non—gel situation. However, it is difficult to perform
simulations near the critical point and, hence, we have not been able yet to obtain
an accurate value for the critical exponents of the model.
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