
PREFACE 
Diffusion in solids is a field of growing importance in solid state physics and 
many areas of materials science. This growth is due firstly to the recent 
advances in the understanding of the fundamentals of the point defects and 
their transport in solids. The success of the sophisticated theoretical techniques 
and computer simulation in the understanding of the transport properties of 
'well-behaved simple crystalline solids' has paved the way for the study of more 
complex materials. The vast improvement in the experimental techniques for 
the study of diffusion have stimulated the expansion of the field to an increa
sing range of applied areas. 

Diffusion as a phenomenon cuts through the boundaries of many scientific 
and engineering disciplines. Almost all technology needs more and more 
understanding of the science of materials for new developments or more subtle 
use. Because charge and mass transport on an atomic scale plays an important 
role in exhibiting important physical and chemical. properties of solids and 
because most of the rate processes and solid state reactions are diffusion-lim
ited, further understanding of the diffusion kinetics under more exacting 
conditions in applied areas is assuming ever increasing importance. For 
example, diffusion processes are involved both during the fabrication and 
operation of semiconducting devices. With the growing trend to miniaturiza
tion there is an increasing necessity for controlling the diffusion processes. 

This book aims to present a general survey of the subject, highlighting some 
of those areas pinpointing the emerging frontier. The chapters cover recent 
advances in the basic theory of diffusion, sophisticated theoretical approaches 
with computer simulation, novel measuring techniques and present state-of
the-art surveys. Whereas, much of the discussions in these chapters relate to 
the bulk transport through a crystal, attention has been focused on non-bulk 
mechanisms of transport which control more practical situations. Thus, the 
book covers metals, non-metallics, semiconductors, ionic and superionic 
solids, single crystals and polycrystalline materials, grain boundaries, thin 
films, amorphous materials, solders, surface and radiation effects. 

The editors realize that these topics are not the only active ones in the field of 
diffusion. We can only hope that the areas presented here are important at the 
present stage of development. 

Most of the articles in the present book are based on the invited papers 
presented at the Indo-U.S . bi-national Workshop on 'Diffusion in Solids' held 
at Bombay, January 9-12, 1984. The Workshop was sponsored by the National 
Science Foundation, Washington, D.C. ; Department of Science and Tech
nology and the Department of Atomic Energy, Government of India; and 
Clemson University, South Carolina, to whom we are grateful. This Confer
ence could not have taken place without the active assistance of the Steering 
Committees in the U.S.A. and in India and the local organizing committee at 
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the Bhabha Atomic Research Centre. We are especially indebted to Dr. 0. 
Shinaishin, a Director for International Programs, NSF, Dr. Raja Ramanna, 
Chairman of the AEC and Dr. S. Varadarajan, Secretary DST for their 
constant cooperation and advice. We sincerely thank Drs. D. Gupta, IBM, D. 
Lazarus, University of Illinois, N. L. Peterson, Argonne National Laboratory, 
and L. M. Slifkin of the University of North Carolina for their constant advice 
and assistance during the planning and operation of this Workshop. The 
intensive efforts and hard work of K. Balaramamoorthy, R. Krishnan, G . P. 
Tiwari, M. K. Assundi and their colleagues at BARC in carrying out the 
operation with clock-work precision, is gratefully acknowledged. The support 
of the Physics Department, Clemson University, and the untiring, excellent 
secretarial help was invaluable. 

Finally, we would like to thank the authors who invested so much effort in 
preparing the articles. Our special thanks go to Dr. G. E . Murch for his valiant 
and dedicated efforts in preparing this book as Editor-jn-Chief of Materials 
Science Forum. 
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