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DEDICATION

IN MEMORY OF ALAN KRAUSS

These proceedings are dedicated to the memory of Alan Krauss, who passed away on June
26, 2000 after a courageous battle against cancer. Alan Krauss was a Senior Scientist and Group
Leader at Argonne National Laboratory, where he had a distinguished career making major
contributions to various interdisciplinary fields of research and technology development.

Alan was one of those scientists who embodied a deep knowledge of several fields of
research, which included ion and plasma interaction with solids and gases, materials science
(including bulk materials and thin films), and the invention and development of unique
instrumentation which made a critical impact on the advancement of materials, surface and
thin film science.

The experimental and theoretical work of Alan Krauss in the fields mentioned above
contributed to opening new avenues of research and to new technological developments. In
this respect we can cite four major scientific and technological developments among Alan's
contributions:

Alan Krauss contributed to develop the science and technology of unique alkali metal-based
alloys, which made a major impact in the science and technology of fusion energy devices as
well as on thin film-based cold cathodes for many important technologies such as field
emission flat panel displays and high frequency devices. This work involved not only cutting-
edge fundamental science but also technological developments that are now actively being
considered for applications in revolutionary devices. The work in the field of alkali metal-
based alloys has opened new fields of fundamental research and technology.
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Alan Krauss was the co-developer of a unique microwave plasma technique to produce
nanocrystalline diamond thin films. This method involves novel Cgp/Ar and CHy/Ar plasma
chemistries, which result in the unique film growth mechanism capable of producing
nanocrystalline diamond films. This work opened a new field of fundamental research related
to nanocrystalline diamond thin films. In addition, this work has opened the way for the
development of 21st century technologies, such as field emission flat panel displays and
microelectromechanical systems (MEMS) based on the unique electron emission and
mechanical properties of the nanocrystalline diamond films.

Alan Krauss also made major contributions to the science and technology of
multicomponent oxide thin films (e.g., high temperature superconductors and ferroelectrics).
This work involved the use of surface analysis instrumentation developed by Alan and
colleagues, which provided unique insights into the fundamental mechanism of oxide film
growth and is providing the capability for understanding surface and interface phenomena
necessary to develop the materials integration strategies needed for the fabrication of the next
generation of non-volatile ferroelectric random access memories (NVFRAMs). Alan Krauss
was also a co-developer of a unique time-of-flight ion scattering and direct recoil- spectroscopy
surface analysis technique, which for the first time can be used in relatively high-pressure
environments. This technique can provide insights to understanding film growth processes, not
only for the materials discussed above but for any other known or unknown materials. This
technique is opening a whole new way of performing fundamental and applied science related
to thin films and surfaces in general.

Alan Krauss was not only a top scientist, but he also was one of those rare human beings
who had an open mind and a gentle attitude towards his colleagues and other scientists. He
always contributed to scientific discussions with constructive criticism and with challenging
ideas. We as colleagues valued very much his positive approach to scientific discussions. Also,
we could count on Alan when requesting from him contributions to conferences, invited
papers, or articles for books. Alan was also an excellent teacher. He directed numerous theses
of graduate students from several universities in the United States. Those students went on to
successful careers and in turn established scientific relationships and joint programs with Alan,
which speaks for itself about the lasting legacy of his teaching.

Alan Krauss recetved several awards for his scientific accomplishments, and he was author
or co-author of five patents and eleven patents pending. He published numerous papers and
edited books that will provide continuous inspiration to colleagues and students for years to
come. His scientific talent, dedication, warm personality, and friendship will be deeply missed.

Orlando Auciello
Senior Scientist
Argonne National Laboratory
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PREFACE

The symposium on "Recent Developments in Oxide and Metal Epitaxy—Theory and
Experiment," was held April 23-26 at the 2000 MRS Spring Meeting in San Francisco,
California. It comprised six half-day sessions, including a tutorial on Jn Situ Characterization
Techniques.

The symposium focused on progress in solving fundamental issues in the epitaxial growth
of metals and oxides. Presentations were given covering both fundamental studies and
technological applications, and were of extremely high quality. Insights from both experiment,
and modeling and simulation, were combined to facilitate cross-fertilization of ideas and
understanding. One particular aspect of the topic highlighted by the symposium was the use of
in situ characterization techniques for enhancing the efficiency of materials development.
Thin film research is often unavoidably empirical in nature. Techniques for minimizing the
time spent exploring the complex parameter space in order to optimize growth and processing
conditions are of value to'the materials scientist. Among the techniques discussed during the
symposium were spectroscopic ellipsometry and ion scattering and recoil spectrometry, LEEM
(low energy electron microscopy), STM (scanning tunneling microscopy), TEM (transmission
electron microscopy), and RHEED (reflection high energy electron diffraction).

The Editors would like to dedicate this MRS proceedings volume to the Memory of
Dr. Alan R. Krauss of Argonne National Laboratory, a contributor to this proceedings and
a pioneer in the field of in situ ion scattering and recoil spectrometry.

Mark Yeadon
Shirley Chiang
Robin F.C. Farrow
James W. Evans
Orlando Auciello

April 2000

Xi
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