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Handbook of Applied Solid State
Spectroscopy
Core level spectroscopy has become a powerful tool
in the study of electronic states in solids. From
fundamental aspects to the most recent
developments, Core Level Spectroscopy of Solids
presents the theoretical calculations, experimental
data, and underlying physics of x-ray photoemission
spectroscopy (XPS), x-ray absorption spectroscopy
(XAS), x-ray magnetic circular dichroism (XMCD), and
resonant x-ray emission spectroscopy (RXES).
Starting with the basic aspects of core level
spectroscopy, the book explains the many-body
effects in XPS and XAS as well as several theories.
After forming this foundation, the authors explore
more advanced features of XPS, XAS, XMCD, and
RXES. Topics discussed include hard XPS, resonant
photoemission, spin polarization, electron energy loss
spectroscopy (EELS), and resonant inelastic x-ray
scattering (RIXS). The authors also use the charge
transfer multiplet theory to interpret core level
spectroscopy for transition metal and rare earth metal
systems. Pioneers in the theoretical and experimental
developments of this field, Frank de Groot and Akio
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Kotani provide an invaluable treatise on the numerous
aspects of core level spectroscopy that involve solids.

An Introduction to Surface Analysis by
XPS and AES
Giant Resonances in Atoms, Molecules,
and Solids
The Second Edition explores several new applications
of EELS developed during the last ten years. Chapters
include recent progress in parallel-recording detectors
and image-filtering systems as well as spectral fine
structure. This edition also features updated
computer programs which will perform spectrum
deconvolution and compute partial ionization crosssections.

ESCA Applied to Free Molecules
Physics Briefs
The 2007 Spring Meeting of the Arbeitskreis
Festkörperphysik was held in Regensburg, Germany,
March 2007, in conjunction with the Deutsche
Physikalische Gesellschaft. It was one of the largest
physics meetings in Europe. The present volume 47 of
the Advances in Solid State Physics contains written
versions of a large number of the invited talks and
gives an overview of the present status of solid state
physics where low-dimensional systems are
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dominating.

Hard X-ray Photoelectron Spectroscopy
(HAXPES)
Often, a new area of science grows at the confines
between recognised subject divisions, drawing upon
techniques and intellectual perspectives from a
diversity of fields. Such growth can remain unnoticed
at first, until a characteristic fami ly of effects,
described by appropriate key words, has developed,
at which point a distinct subject is born. Such is very
much the case with atomic 'giant resonances'. For a
start, their name itself was borrowed from the field of
nuclear collective resonances. The energy range in
which they occur, at the juncture of the extreme UV
and the soft X-rays, remains to this day a meeting
point of two different experimental techniques: the
grating and the crystal spectrometer. The impetus of
synchrotron spectroscopy also played a large part in
developing novel methods, described by many
acronyms, which are used to study 'giant resonances'
today. Finally, although we have described them as
'atomic' to differentiate them from their counterparts
in Nuclear Physics, their occurrence on atomic sites
does not inhibit their existence in molecules and
solids. In fact, 'giant resonances' provide a new
unifying theme, cutting accross some of the
traditional scientific boundaries. After much separate
development, the spectroscopies of the atom in
various environments can meet afresh around this
theme of common interest. Centrifugal barrier effects
and 'giant resonances' proper emerged almost
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simultaneously in the late 1960's from two widely
separated areas of physics, namely the study of free
atoms and of condensed matter.

Solid State Physics
Spectroscopy of Mott Insulators and Correlated Metals
Extensive studies of high-Tc cuprate superconductors
have stimualted investigations into various transitionmetal oxides. Mott transitions in particular provide
fascinating problems and new concepts in condensed
matter physics. This book is a collection of short
overviews by well-known, active researchers in this
field. It deals with the latest developments, with
particular emphasis on the theoretical, spectroscopic,
and transport aspects.

Solid-State Spectroscopy
Revised and expanded second edition of the standard
work on new techniques for studying solid surfaces.

Electron Energy-Loss Spectroscopy in the
Electron Microscope
This new volume in the series Physics and Chemistry
of Materials with Layered Structures satisfies the need
for a comprehensive review of the progress made in
the decade 1972-1982 in the field of the electronic
properties of layer compounds. Some recent
theoretical and experimental developments are
highlighted by authori tative physicists active in
current research. The previous books of this series
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covering similar topics are volumes 3 and 4. The
present review is mainly intended to fulfill the gap up
to 1982 and part of 1983. I am indebted to all the
authors for their friendly co-operation and continuous
effort in preparing the contributions in their own fields
of competence. I am sure that both the expertise
scientists and the beginners in the field of the
electronic properties of layered materials will find this
book a valuable tool for their research work. Warm
thanks are due to Prof. E. Mooser, General Editor of
the series, for his constant and authoritative advice. *
* * This book has been conceived as a tribute to Prof.
Franco Bassani to whom the Italian tradition in the
field of layer compounds, as well as in other fields of
solid state physics, owes much. The authors of this
review have all benefited at some time of their
professional life from close cooperation with him.
Istituto di Struttura della Materia, VINCENZO GRASSO
Universitd di Messina IX V Grasso (ed.). Electronic
Structure and Electronic Transitions in Layered
Materials. ix.

Core Level Spectroscopy of Solids
Solid-State spectroscopy is a burgeoning field with
applications in many branches of science, including
physics, chemistry, biosciences, surface science, and
materials science. This handbook brings together in
one volume information about various spectroscopic
techniques that is currently scattered in the literature
of these disciplines. This concise yet comprehensive
volume covers theory and applications of a broad
range of spectroscopies. It provides an overview of
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sixteen spectroscopic technique and self-contained
chapters present up-to-date scientific and technical
information and references with minimal overlap and
redundancy.

Microanalysis of Solids
Advances in Solid State Physics 47
Synchrotron radiation is today extensively used for
fundamental and applied research in many different
fields of science. Its exceptional characteristics in
terms of intensity, brilliance, spectral range, time
structure and now also coherence pushed many
experimental techniques to previously un-reachable
limits, enabling the performance of experiments
unbelievable only few years ago. The book gives an
up-to-date overview of synchrotron radiation research
today with a view to the future, starting from its
generation and sources, its interaction with matter,
illustrating the main experimental technique
employed and provides an overview of the main fields
of research in which new and innovative results are
obtained. The book is addressed to PhD students and
young researchers to provide both an introductory
and a rather deep knowledge of the field. It will also
be helpful to experienced researcher who want to
approach the field in a professional way.

Modern Techniques of Surface Science
This text is an introductory compilation of basic
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concepts, methods and applications in the field of
spectroscopy. It discusses new radiation sources such
as lasers and synchrotrons and describes the linear
response together with the basic principles and the
technical background for various scattering
experiments.

Photoemission in Solids
This book is based on the Proceedings of the Institute
Frontier Developments in Optics and Spectroscopy,
held in Erice, Sicily, Italy, from the 17th of June to the
2nd of July 2007. The meeting was organized by the
International School of Atomic and Molecular
Spectroscopy of the Ettore Majoran Center for
Scientific Culture. Other Institutes organized by this
School are listed on pp. vi-vii. The book can be
downloaded for free through the Buy this book link on
the right side of this page.

Synchrotron Light
Experts must be able to analyze and distinguish all
materials, or combinations of materials, in use
today—whether they be metals, ceramics, polymers,
semiconductors, or composites. To understand a
material’s structure, how that structure determines its
properties, and how that material will subsequently
work in technological applications, researchers apply
basic principles of chemistry, physics, and biology to
address its scientific fundamentals, as well as how it
is processed and engineered for use. Emphasizing
practical applications and real-world case studies,
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Materials Characterization Techniques presents the
principles of widely used, advanced surface and
structural characterization techniques for quality
assurance, contamination control, and process
improvement. This useful volume: Explores scientific
processes to characterize materials using modern
technologies Provides analysis of materials’
performance under specific use conditions Focuses on
the interrelationships and interdependence between
processing, structure, properties, and performance
Details the sophisticated instruments involved in an
interdisciplinary approach to understanding the wide
range of mutually interacting processes, mechanisms,
and materials Covers electron, X-ray-photoelectron,
and UV spectroscopy; scanning-electron, atomicforce, transmission-electron, and laser-confocalscanning-florescent microscopy, and gel
electrophoresis chromatography Presents the
fundamentals of vacuum, as well as X-ray diffraction
principles Explaining appropriate uses and related
technical requirements for characterization
techniques, the authors omit lengthy and often
intimidating derivations and formulations. Instead,
they emphasize useful basic principles and
applications of modern technologies used to
characterize engineering materials, helping readers
grasp micro- and nanoscale properties. This text will
serve as a valuable guide for scientists and engineers
involved in characterization and also as a powerful
introduction to the field for advanced undergraduate
and graduate students.

Core-Level Spectroscopy in Condensed
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Systems
Photoelectron spectroscopy is now becoming more
and more required to investigate electronic structures
of various solid materials in the bulk, on surfaces as
well as at buried interfaces. The energy resolution
was much improved in the last decade down to 1 meV
in the low photon energy region. Now this technique
is available from a few eV up to 10 keV by use of
lasers, electron cyclotron resonance lamps in addition
to synchrotron radiation and X-ray tubes. High
resolution angle resolved photoelectron spectroscopy
(ARPES) is now widely applied to band mapping of
materials. It attracts a wide attention from both
fundamental science and material engineering.
Studies of the dynamics of excited states are feasible
by time of flight spectroscopy with fully utilizing the
pulse structures of synchrotron radiation as well as
lasers including the free electron lasers (FEL). Spin
resolved studies also made dramatic progress by
using higher efficiency spin detectors and two
dimensional spin detectors. Polarization dependent
measurements in the whole photon energy spectrum
of the spectra provide useful information on the
symmetry of orbitals. The book deals with the
fundamental concepts and approaches for the
application of this technique to materials studies.
Complementary techniques such as inverse
photoemission, photoelectron diffraction, photon
spectroscopy including infrared and X-ray and
scanning tunneling spectroscopy are presented. This
book provides not only a wide scope of photoelectron
spectroscopy of solids but also extends our
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understanding of electronic structures beyond
photoelectron spectroscopy.

Core Level Spectroscopy of Solids
A comprehensive, practical guide, this textbook is
ideally suited for graduate students in physics and
chemistry starting XAFS-based research.

Materials Characterization Techniques
Synchrotron radiation has become a very important
tool for investigating condensed matter. Many
different techniques have been developed which can
provide information on the electronic and the
geometric structure of solids and surfaces. At the
heart of them all is the phenomenon of interaction of
electromagnetic radiation with condensed matter. At
a time when new extremely powerful third-generation
synchrotron radiation sources are being planned and
built, this volume presents a timely overview of the
present status of synchrotron radiation research and
includes the background fundamental theoretical
aspects of electronic structure of condensed matter
and of condensed-matter interaction with photons.

Core Level Spectroscopy Studies of
Organosilicon Compounds
Photoemission (also known as photoelectron)
spectroscopy refers to the process in which an
electron is removed from a specimen after the atomic
absorption of a photon. The first evidence of this
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phenomenon dates back to 1887 but it was not until
1905 that Einstein offered an explanation of this
effect, which is now referred to as ""the photoelectric
effect"". Quantitative Core Level Photoelectron
Spectroscopy: A Primer tackles the pragmatic aspects
of the photoemission process with the aim of
introducing the reader to the concepts and
instrumentation that emerge from an experimental
approach. The basic elements implemented for the
technique are discussed and the geometry of the
instrumentation is explained. The book covers each of
the features that have been observed in the X-ray
photoemission spectra and provides the tools
necessary for their understanding and correct
identification. Charging effects are covered in the
penultimate chapter with the final chapter bringing
closure to the basic uses of the X-ray photoemission
process, as well as guiding the reader through some
of the most popular applications used in current
research.

Quantitative Core Level Photoelectron
Spectroscopy
Introduction to XAFS
Metallic Alloys: Experimental and
Theoretical Perspectives
Practical Guide to Surface Science and Spectroscopy
provides a practical introduction to surface science as
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well as describes the basic analytical techniques that
researchers use to understand what occurs at the
surfaces of materials and at their interfaces. These
techniques include auger electron spectroscopy,
photoelectron spectroscopy, inelastic scattering of
electrons and ions, low energy electron diffraction,
scanning probe microscopy, and interfacial
segregation. Understanding the behavior of materials
at their surfaces is essential for materials scientists
and engineers as they design and fabricate
microelectronics and semiconductor devices. The
book gives over 100 examples, discussion questions
and problems with varying levels of difficulty.
Included with this book is a CD-ROM, which not only
contains the same information, but also provides
many elements of animation and interaction that are
not easily emulated on paper. In diverse subject
matters ranging from the operation of ion pumps,
computer-assisted data acquisition to tapping mode
atomic force microscopy, the interactive component is
especially helpful in conveying difficult concepts and
retention of important information. The succinct style
and organization of this practical guide is ideal for
anyone who wants to get up to speed on a given topic
in surface spectroscopy or phenomenon within a
reasonable amount of time. Key Features * Both
theory and practice are emphasized * Logical
organization allows one to get up to speed on any
given topic quickly * Numerous examples, questions
for discussion and practice problems are included *
The CD includes animation and interactive elements
that help to convey difficult concepts
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Synchrotron Radiation
Table of contents

Photoemission and Absorption
Spectroscopy of Solids and Interfaces
with Synchrotron Radiation
Theory of Core-level Spectroscopy in
Actinide Systems
Photoemission spectroscopy is one of the most
extensively used methods to study the electronic
structure of atoms, molecules, and solids and their
surfaces. This volume introduces and surveys the field
at highest energy and momentum resolutions
allowing for a new range of applications, in particular
for studies of high temperature superconductors.

Soft X-ray Emission Spectra of Metallic
Solids
Solid State Physics

Technical Report of ISSP.
Provides a concise yet comprehensive introduction to
XPS and AES techniques in surface analysis This
accessible second edition of the bestselling book, An
Introduction to Surface Analysis by XPS and AES, 2nd
Edition explores the basic principles and applications
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of X-ray Photoelectron Spectroscopy (XPS) and Auger
Electron Spectroscopy (AES) techniques. It starts with
an examination of the basic concepts of electron
spectroscopy and electron spectrometer design,
followed by a qualitative and quantitative
interpretation of the electron spectrum. Chapters
examine recent innovations in instrument design and
key applications in metallurgy, biomaterials, and
electronics. Practical and concise, it includes
compositional depth profiling; multi-technique
analysis; and everything about samples—including
their handling, preparation, stability, and more. Topics
discussed in more depth include peak fitting, energy
loss background analysis, multi-technique analysis,
and multi-technique profiling. The book finishes with
chapters on applications of electron spectroscopy in
materials science and the comparison of XPS and AES
with other analytical techniques. Extensively revised
and updated with new material on NAPXPS, twin
anode monochromators, gas cluster ion sources,
valence band spectra, hydrogen detection, and
quantification Explores key spectroscopic techniques
in surface analysis Provides descriptions of latest
instruments and techniques Includes a detailed
glossary of key surface analysis terms Features an
extensive bibliography of key references and
additional reading Uses a non-theoretical style to
appeal to industrial surface analysis sectors An
Introduction to Surface Analysis by XPS and AES, 2nd
Edition is an excellent introductory text for
undergraduates, first-year postgraduates, and
industrial users of XPS and AES.
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Handbook of Spectroscopy
This book provides the first complete and up-to-date
summary of the state of the art in HAXPES and
motivates readers to harness its powerful capabilities
in their own research. The chapters are written by
experts. They include historical work, modern
instrumentation, theory and applications. This book
spans from physics to chemistry and materials
science and engineering. In consideration of the rapid
development of the technique, several chapters
include highlights illustrating future opportunities as
well.

Frontiers Developments in Optics and
Spectroscopy
The development of new materials is recognized as
one of the major elements in the overall technological
evolution that must go on in order to sustain and
even improve the quality of life for citizens of all
nations. There are many components to this
development, but one is to achieve a better
understanding of the properties of materials using the
most sophisticated scientific tools that are available.
As condensed matter physicists and materials
scientists work toward this goal, they find that it is
useful to divide their efforts and focus on specific
areas, because certain analytical and theoretical
techniques will be more useful for the study of one
class of materials than another. One such area is the
study of metals and metallic alloys, which are used in
the manufacture of products as diverse as
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automobiles and space stations. Progress in this area
has been very rapid in recent years, and the new
developments come from many different countries.
For these reasons the Advanced Research Workshop
Programme in the NATO Scientific Affairs Division has
seen fit to sponsor several meetings to bring together
the researchers and students working in this field
from the NATO countries and elsewhere. There have
been a series of NATO-ASI's that have dealt with the
results of research on the electronic structure of
materials and the properties of metals, alloys, and
interfaces. They are: "Electrons in finite and infinite
structures" P. Phariseau and L.

Spectroscopy of Mott Insulators and
Correlated Metals
Physics of Surfaces and Interfaces
Solid Surfaces, Interfaces and Thin Films
An up-to-date introduction to the field, treating in
depth the electronic structures of atoms, molecules,
solids and surfaces, together with brief descriptions of
inverse photoemission, spin-polarized photoemission
and photoelectron diffraction. Experimental aspects
are considered throughout and the results carefully
interpreted by theory. A wealth of measured data is
presented in tabullar for easy use by
experimentalists.
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Very High Resolution Photoelectron
Spectroscopy
This second, thoroughly revised, updated and
enlarged edition provides a straightforward
introduction to spectroscopy, showing what it can do
and how it does it, together with a clear, integrated
and objective account of the wealth of information
that may be derived from spectra. It also features
new chapters on spectroscopy in nano-dimensions,
nano-optics, and polymer analysis. Clearly structured
into sixteen sections, it covers everything from
spectroscopy in nanodimensions to medicinal
applications, spanning a wide range of the
electromagnetic spectrum and the physical processes
involved, from nuclear phenomena to molecular
rotation processes. In addition, data tables provide a
comparison of different methods in a standardized
form, allowing readers to save valuable time in the
decision process by avoiding wrong turns, and also
help in selecting the instrumentation and performing
the experiments. These four volumes are a must-have
companion for daily use in every lab.

Optical Processes in Solids
Photoelectron Spectroscopy
Core level spectroscopy has become a powerful tool
in the study of electronic states in solids. From
fundamental aspects to the most recent
developments, Core Level Spectroscopy of Solids
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presents the theoretical calculations, experimental
data, and underlying physics of x-ray photoemission
spectroscopy (XPS), x-ray absorption spectroscopy
(XAS), x-ray magnetic circular dichroism (XMCD), and
resonant x-ray emission spectroscopy (RXES).
Starting with the basic aspects of core level
spectroscopy, the book explains the many-body
effects in XPS and XAS as well as several theories.
After forming this foundation, the authors explore
more advanced features of XPS, XAS, XMCD, and
RXES. Topics discussed include hard XPS, resonant
photoemission, spin polarization, electron energy loss
spectroscopy (EELS), and resonant inelastic x-ray
scattering (RIXS). The authors also use the charge
transfer multiplet theory to interpret core level
spectroscopy for transition metal and rare earth metal
systems. Pioneers in the theoretical and experimental
developments of this field, Frank de Groot and Akio
Kotani provide an invaluable treatise on the numerous
aspects of core level spectroscopy that involve solids.

Valence Fluctuations in Solids
This graduate-level textbook covers the major
developments in surface sciences of recent decades,
from experimental tricks and basic techniques to the
latest experimental methods and theoretical
understanding. It is unique in its attempt to treat the
physics of surfaces, thin films and interfaces, surface
chemistry, thermodynamics, statistical physics and
the physics of the solid/electrolyte interface in an
integral manner, rather than in separate
compartments. It is designed as a handbook for the
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researcher as well as a study-text for graduate
students. Written explanations are supported by 350
graphs and illustrations.

Electronic Structure and Electronic
Transitions in Layered Materials
This book systematically describes the most widely
used techniques for the microanalysis of the physical,
structural, and compositional properties of solids.
Covering electron beams, ion beams, photon beams,
and acoustic waves, it will provide physicists,
materials scientists, electrical engineers, chemists,
and their students with a comprehensive reference
source.

Practical Guide to Surface Science and
Spectroscopy
This book emphasises both experimental and
theoretical aspects of surface, interface and thin film
physics. Compa- red to the earlier editions, which
bore the title "Surfaces and Interfaces of Solid
Materials", the book now places more emphasis on
thin films, including also their superconducting and
ferromagnetic properties. The present 4th edition
thus presents techniques of preparing well-defined
solid surfaces and interfaces, fundamental aspects of
adsorption and layer growth, as well as basic models
for the descripti- on of structural, vibronic and
electronic properties of sur- faces, interfaces and thin
films. Because of their importan- ce for modern
information technology, significant attention is paid to
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the electronic properties of semiconductor inter- faces
and heterostructures. Collective phenomena , such as
superconductivity and ferromagnetism, also feature
promi- nently. Experimental sections covering
essential measurement and preparation techniques
are presented in separate panels.

Cluster Models for Surface and Bulk
Phenomena
Core-level Spectroscopy in Condensed Systems
describes how recent improvement of various
experimental methods, together with new light and xray sources, have provided fresh information about
the electronic states and atomic structures of a wide
variety of materials. The topics coveredrange from
the high-energy spectroscopy of bulk electronic states
of rare-earth and transition metals and compounds,
including high T superconductors, to recent
developments in photoelectron diffraction and other
surface problems, all with emphasis on theoretical
aspects.

Photoelectron Spectroscopy
It is widely recognized that an understanding of the
physical and chemical properties of clusters will give
a great deal of important information relevant to
surface and bulk properties of condensed matter. This
relevance of clusters for condensed matter is one of
the major motivations for the study of atomic and
molecular clusters. The changes of properties with
cluster size, from small clusters containing only a few
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atoms to large clusters containing tens of thousands
of atoms, provides a unique way to understand and to
control the development of bulk properties as
separated units are brought together to form an
extended system. Another important use of clusters is
as theoretical models of surfaces and bulk materials.
The electronic wavefunctions for these cluster models
have special advantages for understanding, in
particular, the local properties of condensed matter.
The cluster wavefunctions, obtained with molecular
orbital theory, make it possible to relate chemical
concepts developed to describe chemical bonds in
molecules to the very closely related chemical
bonding at the surface and in the bulk of condensed
matter. The applications of clusters to phenomena in
condensed matter is a cross-disciplinary activity
which requires the interaction and collaboration of
researchers in traditionally separate areas. For
example, it is necessary to bring together workers
whose background and expertise is molecular
chemistry with those whose background is solid state
physics. It is also necessary to bring together
experimentalists and theoreticians.
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