Editorial

The development of alloys into useful and practical materials remains a major scientific and engineering
challenge. On the science front, there is a clear need to develop a fundamental understanding of the
factors controlling, for example, stability, strength, ductility, and toughness, as well as magnetic, elec-
trical, and transport properties for a bewildering number of binary and multicomponent alloys. In fact,
as we continue to accumulate empirical knowledge, it becomes increasingly clear that fundamental
understanding is crucial if we ever hope to establish rational and intelligent strategies for materials
development and design. On the engineering front, novel processing and manufacturing methodologies
must be found.

During the last five years or so, we have seen a flurry of activity in the characterization, synthesis, and
modeling of nano-sized materials. Phase relations in these systems are poorly understood. Thus, to current practitioners of the
art and science of phase stability, the realm of the nanoscale offers excellent opportunities and fertile ground for research.
After all, phase equilibrium and phase relations in the materials world can invariably be brought to bear on the optimization
of properties, a fact that our community readily recognized.

The last 10 years or so have also seen impressive advances in the development of new tools and concepts in the study of phase
equilibria. Among these are the characterization of elastic effects in phase equilibrium and the study of the thermodynamic
properties of surfaces, interfaces, multilayers, and a variety of other nano-sized structures. During the same period we have
seen significant progress toward a first-principles thermodynamics theory in which quantum mechanics plays, as it should, a
central role. The emerging field of nanoscience and the need to understand and predict materials properties in this new and
essentially unexplored territory is a powerful incentive to develop a mature, robust, and practical ab-initio theory of phase
equilibria.

As a journal dedicated to phase equilibria, we are faced with the exciting prospect of also providing a venue to those interested
in bridging the gap between the macroscopic world of thermodynamics and the microscopic domain of quantum physics.
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