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Preface

Recent advances in the theoretical understanding of the
properties of metals and alloys have opened up the possibility
of a fruitful interaction with alloy design efforts. It was the
intent of this symposium to bring together a wide cross-section
of researchers interested in alloy design that encompassed the
gamut from the quantum mechanical description of the properties
of alloys to current alloy design problems. The spirit of the
symposium was for researchers from the disparate fields to
present their work in a manner that emphasized the connection
between the underlying electronic structure and materials
properties.

At the level of basic quantum theory the papers in this
symposium reflect the great progress that has been made in
understanding the physical properties of both ordered and
disordered alloys based on Density Functional Theory (DFT). DFT
provides a quantitative parameter-free (often referred to as
first principles) theory of the ground state properties of these
systems. This general approach has also been used in combination
with classical elasticity and dislocation theory to provide the
first quantitative understanding of some of the mechanical
properties of intermetallic alloys. Recent advances have built
on DFT theory to provide the first glimpses of a theory of the
finite temperature phase stability of alloys. It is the strength
of these first principles theories that the understanding of
materials properties is in terms of the underlying electronic
structure. At the level of atomistic simulation, based on semi-
empirical potentials, again much progress has been made in
understanding the properties of extended defects such as grain
boundaries and dislocations. On the experimental front increas-
ingly sophisticated tools are being brought to bear in order to
understand both the underlying electronic structure and detailed
atomic arrangements. This information, together with input from
theory, is playing an increasing role in guiding alloy design
efforts. At the more practical level a number of these sophisti-
cated alloy design efforts have in recent years produced
impressive results across a broad front. The properties of
existing materials are continually being improved and new ones
developed. Often this progress is based on a deeper understand-
ing of the properties at the atomistic and electronic level.
The design of new ordered intermetallic alloys that have reached
or are reaching commercialization represents one of the major
achievements of this investment of intellectual resources.

The papers presented at this symposium clearly demonstrate
that the links between basic theory and experimentation and
alloy design efforts are becoming stronger and clearly demon-
strate the value of this kind of broad-based approach to
materials science.

The papers in this volume cover a wide range of subjects;
we have attempted to group them in some semblance of a coherent
fashion. Accordingly, each section starts with one of the
invited presentations. Subsequent papers in the section are
grouped (roughly) to fall under the appropriate section heading.
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The volume contains several papers authored and co-authored
by Mark Hetherington of Oxford University. Mark was tragically
killed last December in an automobile accident. We would like
to dedicate this proceedings to his memory. Science is the
poorer for the loss of this dynamic and talented young
researcher.

G. Malcolm Stocks
Oak Ridge National Laboratory

David P. Pope
University of Pennsylvania

Anthony F. Giamei
United Technologies Research Center
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