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REFLECTION HIGH-ENERGY ELECTRON DIFFRACTION

Reflection high-energy electron diffraction (RHEED) is the analytical tool of choice for
characterizing thin films during growth by molecular beam epitaxy, since it is very sensitive
to surface structure and morphology. However, there has been a need for a book which
explains how to analyze RHEED patterns.

This book serves as an introduction to RHEED for beginners and describes detailed ex-
perimental and theoretical treatments for experts. First the principles of electron diffraction
and many examples of the interpretation of RHEED patterns are described for beginners.
The second part contains detailed descriptions of RHEED theory. The third part applies
RHEED to the determination of surface structures, gives detailed descriptions of the ef-
fects of disorder and critically reviews the mechanisms contributing to RHEED intensity
oscillations.

This unified and coherent account will appeal to both graduate students and researchers
in the study of molecular beam epitaxial growth.

AYAHIKO ICHIMIYA is Professor in the Department of Quantum Engineering, Nagoya
University. His specific areas of research interest are reflection high-enery electron diffrac-
tion, crystal growth, surface characterization, positron diffraction and scanning tunneling
microscopy.

PHiLip I. COHEN is Professor in the Department of Electrical and Computer Engineer-
ing, University of Minnesota. His research interests are mainly in molecular beam epitaxy,
electron diffraction, light-assisted film growth and ion-assisted film growth.
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Preface

Reflection high-energy electron diffraction (RHEED) is widely used for surface structural
analysis in monitoring epitaxial growth. The purposes of this book are to serve as an
introduction to RHEED for beginners and to describe detailed experimental and theoretical
treatments for experts. This book consists of three parts. From Chapter 1 to Chapter 8 the
principles of electron diffraction and many examples of RHEED patterns are described
for beginners. Chapters 9-14 and Chapter 16 give detailed descriptions of RHEED
theory. The third part consists of applications of RHEED. In Chapter 15, methods for the
determination of atomic structures of surfaces using RHEED are explained with some
examples. Chapters 17 and 18 give detailed descriptions of RHEED in the study of surface
disordering and epitaxial growth. In Chapter 19 we describe RHEED intensity oscillations
for various growth systems.

A. 1. expresses many thanks to the late Professor R. Uyeda for his encouragement, to Drs
T. Emoto and H. Nakahara for assistance in drawing many figures and to Ms M. Miwa, Ms
Y. Mashita, Ms K. Hosono and Ms T. Arakawa for typing the text and checking references
and indexes. P. I. C. is grateful to Ms A. D. Cohen for assistance with the references and
especially to Drs J. M. Van Hove, C. S. Lent, P. R. Pukite and A. M. Dabiran for their help
in understanding diffraction.
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