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It was discovered in supercooled liquids of o-benzylphenol [1], salol
(phenyl salicylate) and 2,2’-dihydroxybenzophenone that crystal nuclei
are generated and extinguished after the liquids have been cooled rapidly
below the glass transition temperature. Stochastic generation and extinc-
tion of crystal nuclei may be described as a result of fluctuation of the
cluster structure of non-equilibrium supercooled liquid. Another liquid
phase with a structure different from the ordinary one could be gener-
ated in a similar procedure, and a liquid-liquid phase transition found
experimentally in real systems is closely related to this phenomenon.

A Landau-type potential-based kinetic model involving one order pa-
rameter has been developed to study the impact of both asymmetry and
external field on phase transitions in the presence of an intermediate
metastable state [2], thus allowing looking, in particular, into the hetero-
geneous structure relaxation in such materials. Depending on the values
of its control parameters, the potential has one, two or three possible min-
ima, and we study the problem by construction of the equilibrium phase
diagrams. The analytical solutions of the problem were investigated, and
the model provides a set of three control parameters necessary to real-
ize different transition scenarios in each case, which therefore assign to
this model a high degree of universality as long as the respective control
parameters are suitably varied. We found that the role of cubic term in
order parameter of the Landau-type potential associated to the asymme-
try of the system is to increase the stability of new phase for the suitably
varied control parameter. In particular, our results support the ‘cluster
structure model’ of supercooled liquids and glasses, according to which
the role of heterogeneity in nucleation is to enhance the generation of
crystal nuclei as clusters of the new phase.
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