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Preface

Core level spectroscopy is a powerful tool for the study of electronic states in solids
where the precise information of valence electron states can be detected through
excitation of core electrons with a local and sensitive probe. Traditionally, the study
of the electronic and optical properties of solids was performed with photons in the
visible and infrared region of the spectrum. Since the development of second gener-
ation synchrotron radiation sources in the 1970s, the use of x-rays has expanded
widely. The most characteristic feature of an x-ray is that it excites a core electron;
in other words, x-ray spectroscopy has opened a new door on core level spectros-
copy. A direct implication is that the information on core level spectroscopy
is local and element specific. The experimental study of core level spectroscopy
has made remarkable progress using high-brilliance third-generation synchrotron
radiation sources. In order to interpret new experimental data, theoretical study of
core level spectroscopy has made continuous progress over the last 30 years and has
made a major contribution to the physical understanding of spectroscopy.

This book examines fundamental and theoretical aspects of core level spectros-
copy including x-ray photoemission spectroscopy, x-ray absorption spectroscopy.
and resonant x-ray emission spectroscopy. With an emphasis on interpreting core
level spectroscopy for transition metal and rare earth systems from a model based on
charge transfer multiplet theory, this book presents typical experimental results and
discusses various theoretical approaches such as atomic multiplet theory, ligand ficld
theory, and charge transfer multiplet theory, making it an ideal reference for the
research community.

The two authors, Frank de Groot and Akio Kotani, have been studying core level
spectroscopy of solids for many years. Since the end of the 1980s, Frank de Groot
has been involved in both experimental and theoretical studies on a wide range of
materials. Akio Kotani has contributed to the theoretical development of this field
continuously since his pioneering work in the 1970s. This book concentrates on the
charge transfer multiplet theory for f and d electron systems. A wide range of other
theoretical approaches are also touched upon briefly. All chapters were written jointly,
although Chapters 2, 4, and 6 were mainly written by Frank de Groot and Chapters 3,
5, and 8 by Akio Kotani. It is the authors’ hope that this book is useful for all researchers
involved in x-ray and electron spectroscopy. This includes the users of x-ray spec-
troscopy and microscopy beamlines, plus all students and rescarchers interested in
the study of core level spectroscopy.

Frank de Groot
Akio Kotani
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