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Preface

A metastable state is a local free energy minimum which external fields and other causes. Experimental observations
may ultimately relax to the stable equilibrium state with of metastable states include transient states in polymer
global free energy minimum via an activation process. phase transformations, polymorphism in crystalline and
This process is different from the barrier-free relaxation liquid crystalline polymers, crystal and liquid crystal defects
that spontaneously takes place when an unstable stateand surface induced order in thin films, supra-molecular
relaxes. In order to be classified as metastable, the lifetimestructures in self-assembled systems, microdomain struc-
of a metastable state must be longer than the time scale oftures in polymer blends and copolymers and external
observation which is practically limited by experimental field-induced phase metastability occurring during polymer
equipment and the patience of the observer. In this classicalprocessing, etc.
concept of metastable states there is an assumption that the In this special issue dPolymermost of the contributions
systems are large enough so there is no consideration of sizeare based on the presentations given at the symposium
and other kinetic effects on the systems. The notions of entitled "Metastability and Critical Phenomena in Polymers
metastable states and metastability are not only importantand Polymer Phase Transitions" which was held at the
in scientific understanding of condensed high polymer phy- Spring 1997 Materials Research Society Meeting in San
sics, but are also useful for practical materials development Francisco. We would like to thank all of the contributors
and applications. for their enormous effort which made this issue possible.

The purpose of this special issue is to utilize the concept The financial support of this symposium provided by British
and principle of the classical metastable state and meta-Petroleum, Dutch State Mines, General Electric Company,
stability to illustrate experimental observations in polymers Hoechst-Celanese, Phillips Petroleum, Air Force Wright
which exhibit multiple-level relaxation processes. In Laboratory Materials Directorate and 3M are greatly
general, polymers are much more prone to access the metaappreciated.
stable region than small molecules. Polymeric materials
with their various hierarchies of microstructure may have Edwin L. Thomas, MIT, MA, USA
metastable phases present due to small phase size, composition,  Stephen Z. D. Cheng, University of Akron, OH, USA
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