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Infrared and Raman Spectroscopy of Lunar and Terrestrial
Minerals
This book will provide a survey of the major areas in which information derived
from vibrational spectroscopy investigations and studies have contributed to the
benefit of forensic science, either in a complementary or a unique way. This is
highlighted by examples taken from real case studies and analyses of forensic
relevance, which provide a focus for current and future applications and
developments.

Polypropylene
Organophosphorus Chemistry provides a comprehensive and critical review of the
recent literature. Coverage includes phosphines and their chalcogenides,
phosphonium salts, low coordination number phosphorus compounds, penta- and
hexa- coordinated compounds, quinquevalent phosphorus acids, nucleotides and
nucleic acids, ylides and related compounds, phosphazenes and the application of
physical methods in the study of organophosphorus compounds. This is the 40th in
a series of volumes which first appeared in 1970 under the editorship of Stuart
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Trippett and which covered the literature of organophosphorus chemistry
published in the period from January 1968 to June 1969, citing some 1370
publications. The present volume covers the literature from January 2009 to
January 2010, citing more than 2200 publications, continuing our efforts to provide
an up to date survey of progress in an area of chemistry that has expanded
significantly over the past 40 years.

Biomedical Vibrational Spectroscopy
This second edition of the successful ready reference is updated and revised with
approximately 30% new content to reflect the numerous instrumental
developments and improvements, as well as the significant expansion of this
rapidly developing field. For example, the combination of IR imaging with AFM has
enhanced the achievable lateral resolution by an order of magnitude down to a few
hundred nanometers, thus launching a multiplicity of new applications in material
science. Furthermore, Raman and IR spectroscopic imaging have become key
technologies for the life sciences and today contribute tremendously to a better
and more detailed understanding of numerous biological and medical research
topics. The topical structure of this new edition is now subdivided into four parts.
The first treats the fundamentals of the instrumentation for infrared and Raman
imaging and mapping and an overview on the chemometric tools for image
analysis. The second part describes a wide varie-ty of applications ranging from
biomedical via food, agriculture and plants to polymers and pharmaceuticals. This
is followed by a description of imaging techniques operating beyond the diffraction
limit, while the final part covers special methodical developments and their utility
in specific fields. With its many valuable practical tips, this is a must-have overview
for researchers in academic and industrial laboratories wishing to obtain reliable
results with this method.

Interpreting Infrared, Raman, and Nuclear Magnetic Resonance
Spectra
Surface analysis deals with characterizing and understanding the behavior of
molecules which react on the surface between two substances. The latest selfcontained volume in this long established and respected series of review articles
on applications and instrumental developments in spectroscopy presents a high
quality treatment of the frontiers of research occurring in modern spectroscopic
methods. The internationally renowned authors have taken care to make their
work accessible to experts and non-experts alike.

Organophosphorus Chemistry
This second edition of the successful ready reference is updated and revised with
approximately 30% new content to reflect the numerous instrumental
developments and improvements, as well as the significant expansion of this
rapidly developing field. For example, the combination of IR imaging with AFM has
enhanced the achievable lateral resolution by an order of magnitude down to a few
hundred nanometers, thus launching a multiplicity of new applications in material
science. Furthermore, Raman and IR spectroscopic imaging have become key
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technologies for the life sciences and today contribute tremendously to a better
and more detailed understanding of numerous biological and medical research
topics. The topical structure of this new edition is now subdivided into four parts.
The first treats the fundamentals of the instrumentation for infrared and Raman
imaging and mapping and an overview on the chemometric tools for image
analysis. The second part describes a wide varie-ty of applications ranging from
biomedical via food, agriculture and plants to polymers and pharmaceuticals. This
is followed by a description of imaging techniques operating beyond the diffraction
limit, while the final part covers special methodical developments and their utility
in specific fields. With its many valuable practical tips, this is a must-have overview
for researchers in academic and industrial laboratories wishing to obtain reliable
results with this method.

Organophosphorus Chemistry
These volumes present the general parctitioners in engineering with a
comprehensive discussion of technological surfaces, their interactions with
environments, and the various modification techniques available to improve their
performance. In each subject, applications to metals, ceramics, and polymers are
emphasized. The interactions with the environment are described: corrosion
(chemical), friction and waer (mechanical), and bioreactivity (physiological).
Reviews of major modification schemes such as chemical vapor deposition,
physical vapor deposition, laser beam interactions, chemical infusion, and ion
implantation are presented. In summary, reviews of applications of the
modification techniques to optimize the performances of structural components,
tools, electronic devices, and implantable medical devices, manufactured out of
metals, ceramic, and polymers, are described.

Vibrational Spectroscopy of Molecules and Macromolecules on
Surfaces
This comprehensive overview of biomedical applications of vibrational
spectroscopy focuses on methodologies that are most relevant to biodiagnostics.
After a few introductory chapters that summarize the current status of the field,
the reference covers current spectroscopic applications; new spectroscopic
directions; and study design and the analysis of vibrational spectral fingerprints
from complex biological and clinical samples . With chapters contributed by
leading international experts, Biomedical Vibrational Spectroscopy is a core
resource.

Principles of Surface-Enhanced Raman Spectroscopy
The book explores the phenomenon of surface-enhanced Raman scattering (SERS),
the huge amplification of Raman signal from molecules in the proximity of a
metallic nanostructured surface, allowing readers to gain an in-depth
understanding of the mechanisms affecting the spectroscopic response of SERSactive systems for effective applications. SERS spectroscopy is an ultrasensitive
analytical technique with great potential for applications in the field of biophysics
and nanomedicine. As examples, the author presents the design of nanocolloidPage 3/15
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based SERS-active substrates for molecular sensing and of a folate-based SERSactive nanosensor capable of selectively interacting with cancer cells, enabling
cancer diagnostics and therapy at the single-cell level. The author also suggests
novel paths for the systematization of the SERS nanosystem design and
experimental protocols to maximize sensitivity and reproducibility, which is
essential when real-world biomedical applications are the goal of the study. With a
combined approach, both fundamental and applied, and a detailed analysis of the
state of the art, this book provides a valuable overview both for students new to
SERS spectroscopy and for experts in the field.

Surface-Enhanced Vibrational Spectroscopy
Praise for Introductory Raman Spectroscopy Highlights basic theory, which is
treated in an introductory fashion Presents state-of-the-art instrumentation
Discusses new applications of Raman spectroscopy in industry and research

Infrared and Raman Spectroscopic Imaging
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.

Vibrational Spectroscopy in Life Science
A description of procedures for probing bond activation, H-bonded systems,
molecular dynamical mechanisms, vibrational dephasing, simple liquids, and
proteins and energy flow effects using ultrafast vibrational spectroscopy
experiments. It discusses experimental and theoretical methods of ultrafast
infrared and Raman measurements.

Infrared and Raman Spectroscopy in Forensic Science
The goal of this book is to present an overview of applications of molecular
spectroscopy to investigations in organic and inorganic materials, foodstuffs,
biosamples and biomedicine, and novel characterization and quantitation methods.
This text is a compilation of selected research articles and reviews covering current
efforts in various applications of molecular spectroscopy. Sections 1 and 2 deal,
respectively, with spectroscopic studies of inorganic and organic materials. Section
3 provides applications of molecular spectroscopy to biosamples and biomedicine.
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Section 4 explores spectroscopic characterization and quantitation of foods and
beverages. Lastly, Section 5 presents research on novel spectroscopic
methodologies. Overall, this book should be a great source of scientific information
for anyone involved in characterization, quantitation, and method development.

Remote Compositional Analysis
This book will provide a survey of the major areas in which information derived
from vibrational spectroscopy investigations and studies have contributed to the
benefit of forensic science, either in a complementary or a unique way. This is
highlighted by examples taken from real case studies and analyses of forensic
relevance, which provide a focus for current and future applications and
developments.

Infrared and Raman Spectroscopy
Now in its third edition, this classic text covers many aspects of infrared and
Raman spectroscopy that are critical to the chemist doing structural or
compositional analysis. This work includes practical and theoretical approaches to
spectral interpretation as well as a discussion of experimental techniques.
Emphasis is given to group frequencies, which are studied in detailed discussions,
extensive tables, and over 600 carefully chosen and interpreted spectral examples.
Also featured is a unique treatment of group frequencies that stresses their
mechanical origin. This qualitative approach to vibrational analysis helps to
simplify spectral interpretation. Additional topics include basic instrumental
components and sampling techniques, quantitative analysis, Raman polarization
data, infrared gas contours, and polarized IR studies, among others. Focuses on
group frequency correlations and how to use them in spectral interpretation
Revised and updated by a pioneer in the field, Norman Colthup, who for thirty
years has served as an expert lecturer for the Fisk Infrared Institute Explores new
group frequency studies in aromatics, alkanes and olefins, among others Includes
completely updated section on instrumentation

Surface Modeling Engineering
This work covers principles of Raman theory, analysis, instrumentation, and
measurement, specifying up-to-the-minute benefits of Raman spectroscopy in a
variety of industrial and academic fields, and how to cultivate growth in new
disciplines. It contains case studies that illustrate current techniques in data
extraction and analysis, as well as over 500 drawings and photographs that clarify
and reinforce critical text material. The authors discuss Raman spectra of gases;
Raman spectroscopy applied to crystals, applications to gemology, in vivo Raman
spectroscopy, applications in forensic science, and collectivity of vibrational
modes, among many other topics.

Applications of Molecular Spectroscopy to Current Research in
the Chemical and Biological Sciences
Infrared and Raman Spectroscopy of Lunar and Terrestrial Minerals makes
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available in a single reference work original descriptions and summaries of the
research on infrared and Raman spectroscopy of lunar and terrestrial minerals so
that this information will be readily available not only to those researchers in the
continuing programs on lunar samples from the completed Apollo series and on the
remote sensing of solar system objects, but, in particular, to that much larger
group of researchers in government, industry, and universities involved in the
many programs on terrestrial minerals and earth sciences by remote sensing. The
chapters in this volume are arranged according to spectroscopic technique and/or
frequency range rather than application. Thus there are chapters on visible and
near-infrared, followed by those on mid-infrared, far-infrared, and Raman
spectroscopy. Applications are roughly divided between lunar and terrestrial,
although the broad range of interchangeability of applications is obvious in many
instances. There are also chapters on remote sensing of space targets and earth
sciences; on lunar mineralogy and terrestrial mineralogy and geology; and on
structures of lunar minerals and structures of terrestrial minerals.

Encyclopedia of Spectroscopy and Spectrometry
Written with engineers and researchers in mind, author W. Suëtka offers a wellillustrated, basic reference on the use of infrared (IR) and Raman spectroscopy in
the investigation of surfaces of practical materials. This book only requires a basic
knowledge of vibrational spectroscopy for understanding the included discussions.
Chapters illustrate applications of IR and Raman spectroscopy in the investigation
of a variety of real surfaces. Featured in this volume are the typical results
obtained for species on clean and well-defined surfaces in ultrahigh vacuum
environments.

Surface-Enhanced Raman Scattering
Vibrational spectroscopy is advantageous as an analytical tool for polymers and
comprises two complementary techniques: infrared (IR) and Raman spectroscopy.
This report is an absorbing overview of how these methods can be employed to
provide information about complex polymeric macromolecules with respect to
composition, structure, conformation and intermolecular interactions. The review is
supported by several hundred abstracts selected from the Polymer Library giving
useful references for further reading.

Handbook of Spectroscopy
This comprehensive overview tackles the vibrational spectroscopic features of both
small and large molecules on surfaces and details the theory and practice of
normal coordinate analysis with simple matrix calculation bulk and surface
spectroscopy all necessary band assignments and the structural identification and
structure-property relations of monomers and polymers on surfaces.

Infrared and Raman Spectroscopy of Polymers
Comprehensive Biomaterials brings together the myriad facets of biomaterials into
one, major series of six edited volumes that would cover the field of biomaterials in
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a major, extensive fashion: Volume 1: Metallic, Ceramic and Polymeric Biomaterials
Volume 2: Biologically Inspired and Biomolecular Materials Volume 3: Methods of
Analysis Volume 4: Biocompatibility, Surface Engineering, and Delivery Of Drugs,
Genes and Other Molecules Volume 5: Tissue and Organ Engineering Volume 6:
Biomaterials and Clinical Use Experts from around the world in hundreds of related
biomaterials areas have contributed to this publication, resulting in a continuum of
rich information appropriate for many audiences. The work addresses the current
status of nearly all biomaterials in the field, their strengths and weaknesses, their
future prospects, appropriate analytical methods and testing, device applications
and performance, emerging candidate materials as competitors and disruptive
technologies, and strategic insights for those entering and operational in diverse
biomaterials applications, research and development, regulatory management,
and commercial aspects. From the outset, the goal was to review materials in the
context of medical devices and tissue properties, biocompatibility and surface
analysis, tissue engineering and controlled release. It was also the intent both, to
focus on material properties from the perspectives of therapeutic and diagnostic
use, and to address questions relevant to state-of-the-art research endeavors.
Reviews the current status of nearly all biomaterials in the field by analyzing their
strengths and weaknesses, performance as well as future prospects Presents
appropriate analytical methods and testing procedures in addition to potential
device applications Provides strategic insights for those working on diverse
application areas such as R&D, regulatory management, and commercial
development

Infrared and Raman Spectroscopic Imaging
This book gives an overview of recent developments in RS and SERS for sensing
and biosensing considering also limitations, possibilities and prospects of this
technique. Raman scattering (RS) is a widely used vibrational technique providing
highly specific molecular spectral patterns. A severe limitation for the application
of this spectroscopic technique lies in the low cross section of RS. Surfaceenhanced Raman scattering (SERS) spectroscopy overcomes this problem by 6-11
orders of magnitude enhancement compared with the standard RS for molecules in
the close vicinity of certain rough metal surfaces. Thus, SERS combines molecular
fingerprint specificity with potential single-molecule sensitivity. Due to the recent
development of new SERS-active substrates, labeling and derivatization chemistry
as well as new instrumentations, SERS became a very promising tool for many
varied applications, including bioanalytical studies and sensing. Both intrinsic and
extrinsic SERS biosensing schemes have been employed to detect and identify
small molecules, nucleic acids and proteins, and also for cellular and in vivo
sensing.

Introductory Raman Spectroscopy
Infrared and Raman Spectroscopy: Principles and Spectral Interpretation explains
the background, core principles and tests the readers understanding of the
important techniques of Infrared and Raman Spectroscopy. These techniques are
used by chemists, environmental scientists, forensic scientists etc to identify
unknown chemicals. In the case of an organic chemist these tools are part of an
armory of techniques that enable them to conclusively prove what compound they
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have made, which is essential for those being used in medical applications. The
book reviews basic principles, instrumentation, sampling methods, quantitative
analysis, origin of group frequencies and qualitative interpretation using
generalized Infrared (IR) and Raman spectra. An extensive use of graphics is used
to describe the basic principles of vibrational spectroscopy and the origins of group
frequencies, with over 100 fully interpreted FT-IR and FT-Raman spectra included
and indexed to the relevant qualitative interpretation chapter. A final chapter with
forty four unknown spectra and with a corresponding answer key is included to test
the readers understanding. Tables of frequencies (peaks) for both infrared and
Raman spectra are provided at key points in the book and will act as a useful
reference resource for those involve interpreting spectra. This book provides a
solid introduction to vibrational spectroscopy with an emphasis placed upon
developing critical interpretation skills. Ideal for those using and analyzing IR and
Raman spectra in their laboratories as well as those using the techniques in the
field. Uniquely integrates discussion of IR and Raman spectra Theory illustrated
and explained with over 100 fully interpreted high quality FT-IR and FT-Raman
spectra (4 cm-1 resolution) Selected problems at the end of chapters and 44
unknown IR and Raman spectra to test readers understanding (with a
corresponding answer key)

Surface Enhanced Raman Spectroscopy for Biophysical
Applications
This third edition of the Encyclopedia of Spectroscopy and Spectrometry provides
authoritative and comprehensive coverage of all aspects of spectroscopy and
closely related subjects that use the same fundamental principles, including mass
spectrometry, imaging techniques and applications. It includes the history,
theoretical background, details of instrumentation and technology, and current
applications of the key areas of spectroscopy. The new edition will include over 80
new articles across the field. These will complement those from the previous
edition, which have been brought up-to-date to reflect the latest trends in the field.
Coverage in the third edition includes: Atomic spectroscopy Electronic
spectroscopy Fundamentals in spectroscopy High-Energy spectroscopy Magnetic
resonance Mass spectrometry Spatially-resolved spectroscopic analysis Vibrational,
rotational and Raman spectroscopies The new edition is aimed at professional
scientists seeking to familiarize themselves with particular topics quickly and
easily. This major reference work continues to be clear and accessible and focus on
the fundamental principles, techniques and applications of spectroscopy and
spectrometry. Incorporates more than 150 color figures, 5,000 references, and 300
articles for a thorough examination of the field Highlights new research and
promotes innovation in applied areas ranging from food science and forensics to
biomedicine and health Presents a one-stop resource for quick access to answers
and an in-depth examination of topics in the spectroscopy and spectrometry
arenas

Infrared and Raman Spectroscopy in Forensic Science
This guide to the use of surface analysis techniques, now in its second edition, has
expanded to include more techniques, current applications and updated
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references. It outlines the application of surface analysis techniques to a broad
range of studies in materials science and engineering. The book consists of three
parts: an extensive introduction to the concepts of surface structure and
composition, a techniques section describing 19 techniques and a section on
applications. This book is aimed at industrial scientists and engineers in research
and development. The level and content of this book make it ideal as a course text
for senior undergraduate and postgraduate students in materials science,
materials engineering, physics, chemistry and metallurgy.

Spectroscopy for Surface Science
My heart sank when I was approached by Dr Hastings and by Professor Briggs
(Senior Editor of Materials Science and Technology and Series Editor of Polymer
Science and Technology Series at Chapman & Hall, respectively) to edit a book
with the provisional title Handbook of Poly propylene. My reluctance was due to the
fact that my former book [1] along with that of Moore [2], issued in the meantime,
seemed to cover the information demand on polypropylene and related systems.
Encour aged, however, by some colleagues (the new generation of scientists and
engineers needs a good reference book with easy information retrieval, and the
development with metallocene catalysts deserves a new update!), I started on this
venture. Having some experience with polypropylene systems and being aware of
the current literature, it was easy to settle the titles for the book chapters and also
to select and approach the most suitable potential contributors. Fortunately, many
of my first-choice authors accepted the invitation to contribute. Like all editors of
multi-author volumes, I recognize that obtaining contributors follows an S-type
curve of asymptotic saturation when the number of willing contributors is plotted
as a function of time. The saturation point is, however, never reached and as a
consequence, Dear Reader, you will also find some topics of some relevance which
are not explicitly treated in this book (but, believe me, I have considered them).

Comprehensive Biomaterials
Raman spectroscopy has a number of applications in various fields including
material science, physics, chemistry, biology, geology, and medicine. This book
illustrates necessary insight and guidance in the field of Raman spectroscopy with
detailed figures and explanations. This presents deep understanding of new
techniques from basic introduction to the advance level for scientists and
engineers. The chapters cover all major aspects of Raman spectroscopy and its
application in material characterization with special emphasis on both the
theoretical and experimental aspects. This book is aimed to provide solid
foundation of Raman spectroscopy to the students, scientists, and engineers
working in various fields as mentioned above.

Handbook of Raman Spectroscopy
Surface Enhanced Vibrational Spectroscopy (SEVS) has reached maturity as an
analytical technique, but until now there has been no single work that describes
the theory and experiments of SEVS. This book combines the two important
techniques of surface-enhanced Raman scattering (SERS) and surface-enhanced
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infrared (SEIR) into one text that serves as the definitive resource on SEVS.
Discusses both the theory and the applications of SEVS and provides an up-to-date
study of the state of the art Offers interpretations of SEVS spectra for practicing
analysts Discusses interpretation of SEVS spectra, which can often be very
different to the non-enhanced spectrum - aids the practicing analyst

Surface-Enhanced Raman Spectroscopy
This book is an excellent introduction to vibrational spectroscopy for scientists in
academia and industry. Both infrared and Raman spectroscopy are covered
comprehensively and up-to-date. Therefore the book may also be used as a
handbook for easy reference. Written in the language of chemists, it explains the
basic theory and instrumentation, the interpretation and evaluation of spectra.
Furthermore numerous, worked-out examples of practical applications are
presented. Therefore the reader is enabled to apply infrared and Raman
spectroscopy for solving his own problem and to design suitable experimental
procedures. This book also serves as a guide to the relevant literature

Surface Infrared and Raman Spectroscopy
Covering everything from the basic theoretical and practical knowledge to new
exciting developments in the field with a focus on analytical and life science
applications, this monograph shows how to apply surface-enhanced Raman
scattering (SERS) for solving real world problems. From the contents: * Theory and
practice of SERS * Analytical applications * SERS combined with other analytical
techniques * Biophysical applications * Life science applications including various
microscopies Aimed at analytical, surface and medicinal chemists, spectroscopists,
biophysicists and materials scientists. Includes a Foreword by the renowned
Raman spectroscopist Professor Wolfgang Kiefer, the former Editor-in-Chief of the
Journal of Raman Spectroscopy.

Surface Infrared and Raman Spectroscopy
SERS was discovered in the 1970s and has since grown enormously in breadth,
depth, and understanding. One of the major characteristics of SERS is its
interdisciplinary nature: it lies at the boundary between physics, chemistry, colloid
science, plasmonics, nanotechnology, and biology. By their very nature, it is
impossible to find a textbook that will summarize the principles needed for SERS of
these rather dissimilar and disconnected topics. Although a basic understanding of
these topics is necessary for research projects in SERS with all its many aspects
and applications, they are seldom touched upon as a coherent unit during most
undergraduate studies in physics or chemistry. This book intends to fill this existing
gap in the literature. It provides an overview of the underlying principles of SERS,
from the fundamental understanding of the effect to its potential applications. It is
aimed primarily at newcomers to the field, graduate students, researchers or
scientists, attracted by the many applications of SERS and plasmonics or its basic
science. The emphasis is on concepts and background material for SERS, such as
Raman spectroscopy, the physics of plasmons, or colloid science, all of them
introduced within the context of SERS, and from where the more specialized
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literature can be followed. Represents one of very few books fully dedicated to the
topic of surface-enhanced Raman spectroscopy (SERS) Gives a comprehensive
summary of the underlying physical concepts around SERS Provides a detailed
analysis of plasmons and plasmonics

Surface and Interface Analysis
An introduction to practical IR and Raman spectroscopy. This interactive course
shows newcomers the decisive and central steps in IR and Raman spectroscopy,
together with their processing. Using the latest version of the packaged BRUKER
software, users can manipulate the data to meet their own special requirements
for further evaluation, allowing them to do without automatic processing or expert
help. Furthermore, the CD-ROM contains a comprehensive library of spectra for
comparing data results with model compounds. Unique in its successful interplay of
text, software and pre-prepared data.

Vibrational Spectroscopy in Protein Research
The authors describe basic theoretical concepts of vibrational spectroscopy,
address instrumental aspects and experimental procedures, and discuss
experimental and theoretical methods for interpreting vibrational spectra. It is
shown how vibrational spectroscopy provides information on general aspects of
proteins, such as structure, dynamics, and protein folding. In addition, the authors
use selected examples to demonstrate the application of Raman and IR
spectroscopy to specific biological systems, such as metalloproteins, and
photoreceptors. Throughout, references to extensive mathematical and physical
aspects, involved biochemical features, and aspects of molecular biology are set in
boxes for easier reading. Ideal for undergraduate as well as graduate students of
biology, biochemistry, chemistry, and physics looking for a compact introduction to
this field.

Surface Enhanced Raman Spectroscopy
SERS was discovered in the 1970s and has since grown enormously in breadth,
depth, and understanding. One of the major characteristics of SERS is its
interdisciplinary nature: it lies at the boundary between physics, chemistry, colloid
science, plasmonics, nanotechnology, and biology. By their very nature, it is
impossible to find a textbook that will summarize the principles needed for SERS of
these rather dissimilar and disconnected topics. Although a basic understanding of
these topics is necessary for research projects in SERS with all its many aspects
and applications, they are seldom touched upon as a coherent unit during most
undergraduate studies in physics or chemistry. This book intends to fill this existing
gap in the literature. It provides an overview of the underlying principles of SERS,
from the fundamental understanding of the effect to its potential applications. It is
aimed primarily at newcomers to the field, graduate students, researchers or
scientists, attracted by the many applications of SERS and plasmonics or its basic
science. The emphasis is on concepts and background material for SERS, such as
Raman spectroscopy, the physics of plasmons, or colloid science, all of them
introduced within the context of SERS, and from where the more specialized
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literature can be followed. Represents one of very few books fully dedicated to the
topic of surface-enhanced Raman spectroscopy (SERS) Gives a comprehensive
summary of the underlying physical concepts around SERS Provides a detailed
analysis of plasmons and plasmonics

Introduction to Infrared and Raman Spectroscopy
A series of critical reviews and perspectives focusing on how specific aspects of
organometallic chemistry interface with other fields of study.

Raman Spectroscopy and Applications
A broad, almost encyclopedic overview of spectroscopic and other analytical
techniques useful for investigations of phase boundaries in electrochemistry is
presented. The analysis of electrochemical interfaces and interphases on a
microscopic, even molecular level, is of central importance for an improved
understanding of the structure and dynamics of these phase boundaries. The
gained knowledge will be needed for improvements of methods and applications
reaching from electrocatalysis, electrochemical energy conversion,
biocompatibility of metals, corrosion protection to galvanic surface treatment and
finishing. The book provides an overview as complete as possible and enables the
reader to choose methods most suitable for tackling his particular task. It is
nevertheless compact and does not flood the reader with the details of review
papers.

Principles of Surface-Enhanced Raman Spectroscopy
Almost 30 years after the first reports on surface-enhanced Raman signals, the
phenomenon of surface-enhanced Raman scattering (SERS) is now well
established. SERS gained particular interest after single-molecule Raman
spectroscopy had been demonstrated. This book summarizes and discusses
present theoretical approaches that explain the phenomenon of SERS and reports
on new and exciting experiments and applications of the fascinating spectroscopic
effect.

Surface Analysis Methods in Materials Science
Comprehensive overview of the spectroscopic, mineralogical, and geochemical
techniques used in planetary remote sensing.

Infrared and Raman Spectroscopy
Vibrational Spectroscopy in Protein Research offers a thorough discussion of
vibrational spectroscopy in protein research, providing researchers with clear,
practical guidance on methods employed, areas of application, and modes of
analysis. With chapter contributions from international leaders in the field, the
book addresses basic principles of vibrational spectroscopy in protein research,
instrumentation and technologies available, sampling methods, quantitative
analysis, origin of group frequencies, and qualitative interpretation. In addition to
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discussing vibrational spectroscopy for the analysis of purified proteins, chapter
authors also examine its use in studying complex protein systems, including
protein aggregates, fibrous proteins, membrane proteins and protein assemblies.
Emphasis throughout the book is placed on applications in human tissue, cell
development, and disease analysis, with chapters dedicated to studies of
molecular changes that occur during disease progression, as well as identifying
changes in tissues and cells in disease studies. Provides thorough guidance in
implementing cutting-edge vibrational spectroscopic methods from international
leaders in the field Emphasizes in vivo, in situ and non-invasive analysis of proteins
in biomedical and life science research more broadly Contains chapters that
address vibrational spectroscopy for the study of simple purified proteins and
protein aggregates, fibrous proteins, membrane proteins and protein assemblies

Ultrafast Infrared And Raman Spectroscopy
are intended to fill the gap between a manufacturer's handbook, and review
articles that highlight the latest scientific developments. A fourth volume will deal
with techniques for specimen handling, beam artifacts, and depth profiling. It will
provide a compilation of methods that have proven useful for specimen handling
and treatment, and it will also address the common artifacts and problems
associated with the bombardment of solid sur faces by photons, electrons, and
ions. A description will be given of methods for depth profiling. Surface
characterization measurements are being used increasingly in di verse areas of
science and technology. We hope that this series will be useful in ensuring that
these measurements can be made as efficiently and reliably as possible.
Comments on the series are welcomed, as are suggestions for volumes on
additional topics. C. J. Powell Gaithersburg, Maryland A. W. Czandema Golden,
Colorado D. M. Hercules Pittsburgh, Pennsylvania T. E. Madey New Brunswick, New
Jersey J. T. Yates, Jr.

IR and Raman Spectroscopy
This book teaches the analyst why it is advantageous to obtain vibrational data
under different physical phases. Molecular vibrations are affected by change in
physical phase, and knowledge of how certain molecular vibrations are affected by
change in the chemical environment improves the analyst's ability to solve
complex chemical problems. This book is invaluable for students and scientists
engaged in analytical and organic chemistry, since application of IR and Raman
spectroscopy is essential in identifying and verifying molecular structure. This
reference provides analysts with information that enables them to acquire the
maximum amount of information when sampling molecular vibrations via IR and
Raman spectroscopy. Key Features * Explains why it is advantageous to obtain
vibrational data under different physical phases * Compiles many vibrational
studies into a single compendium * Lists group frequencies in different physical
phases * Reveals that some group frequencies are more affected than others by
changes in the physical phase * Demonstrates that in-phase and out-of-phase
vibrations of the same functional group are not equally affected * Describes how
solute-solvent complexes differ with changes in the solvent system * Shows that
the amount of Fermi resonance between a fundamental vibration and a
combination or overtone is altered with change of physical phase * Written by an
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