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Raman microscopy is now well-established as one of the most powerful and versatile techniques for a diverse range of applications in both research and analytical laboratories. Its unique advantage is its ability to noninvasively
characterize chemically complex and spatially inhomogeneous samples with a sub-micron spatial resolution. Modern confocal Raman scanning microscopy, which allows one to obtain two- and three-dimensional spectrochemical
images of samples in various states and forms, has become a method of choice for a wide range of applications including the study of biological cells, tissues, and microorganisms, characterization of pharmaceutical drugs and
formulations, forensic evidence, minerals and gems, carbon nanomaterials, semiconductors, composite polymers, and more. This book presents the techniques of confocal Raman microscopy and imaging for researchers and engineers
from a variety of disciplines. It highlights the key aspects of this technique in order to effectively apply it in practice. It will appeal to a wide circle of readers who are interested in, or are already, using the methods of confocal Raman
microscopy and imaging in their work, and will also be beneficial for novice Raman microscopy users. This second edition of Introductory Raman Spectroscopy serves as a guide to newcomers who wish to become acquainted with
this dynamic technique. Written by three acknowledged experts this title uses examples to illustrate the usefulness of the technique of Raman spectroscopy in such diverse areas as forensic science, biochemistry, medical,
pharmaceutical prescription and illicit drugs. The technique also has many uses in industry. Updated Applications chapter Demonstrated the versatility and utility of Raman spectroscopy in problem solving in science Serves as an
excellent reference text for both beginners and more advanced students Discusses new applications of Raman spectroscopy in industry and research Raman imaging has long been used to probe the chemical nature of a sample,
providing information on molecular orientation, symmetry and structure with sub-micron spatial resolution. Recent technical developments have pushed the limits of micro-Raman microscopy, enabling the acquisition of Raman
spectra with unprecedented speed, and opening a pathway to fast chemical imaging for many applications from material science and semiconductors to pharmaceutical drug development and cell biology, and even art and forensic
science. The promise of tip-enhanced raman spectroscopy (TERS) and near-field techniques is pushing the envelope even further by breaking the limit of diffraction and enabling nano-Raman microscopy. First volume of a 40-volume
series on nanoscience and nanotechnology, edited by the renowned scientist Challa S.S.R. Kumar. This handbook gives a comprehensive overview about Raman spectroscopy for the characterization of nanomaterials. Modern
applications and state-of-the-art techniques are covered and make this volume essential reading for research scientists in academia and industry. his book has been prepared with the aim to present the application of these two state-of-
the art technologies in agricultural sciences and food technology, and to explain the protocols for analyses of different plant, animal, microbiological and food samples as well as for different biotechnology procedures. Selected
methods and protocols which are used in plant stress physiology, weed science, fruit breeding research, microbial ecology, plant virus and fungus diagnostics, phytobacteriology, fishery, food biochemistry, food materials and food
technology are described. Special adaptation of certain protocols is required for application in each of these sciences, for every type of GMO organism, food technology raw material, and food technology product, as well as for every
type of bacteria, virus, fungus or fungus-like organism, for each type of raw material in terms of plant host species, plant organs, year period and conditions in the laboratory. Application of molecular methods, primarily qPCR, and
Raman microscopy/ spectroscopy in agricultural and food sciences provides substantial opportunity for increased production efficiency, food safety, better product quality and improvement of plant and animal health. This book is
aimed for students, scientists and professionals working in the field of agriculture and food technology. In situ Spectroscopic Techniques at High Pressure provides a comprehensive treatment of in-situ applications of spectroscopic
techniques at high pressure and their working principles, allowing the reader to develop a deep understanding of which measurements are accessible with each technique, what their limitations are, and for which application each
technique is best suited. Coverage is also given to the instrumental requirements for these applications, with respect to the high pressure instrumentation and the spectroscopic components of the equipment. The pedagogical style of
the book is supplemented by the inclusion of "study questions" which aim to make it useful for graduate-level courses. Bridges the gap between supercritical fluid science/technology and in-situ spectroscopic techniques Provides a
powerful guide to applying spectroscopic techniques as gainful sensors at high pressure Highlights the influence of a high pressure environment and high pressure equipment on spectroscopic techniques Presents a deep understanding
of which measurements are accessible with each technique, what their limitations are, and for which application each technique is best suited In the last decade, we have seen spurring growth in academic and industrial interest in
Raman spectroscopy and its modifications, in particular, Surface-Enhanced Raman Spectroscopy (SERS). This is evident by the number of SERS publications in the last decade, from 580 in 2005 to almost 2000 in 2014. There are
now companies worldwide that are dedicated to manufacturing SERS substrate, sensors, and other SERS-based products. The miniaturization of Raman instrumentation from bulky and expensive bench-top designs to inexpensive
handheld spectrometers has allowed SERS to be employed as an in situ detection technique. Some examples of the industrial success of Raman and SERS are rapid raw material identification (RMID), Process Analytical Technology
(PAT) and drug screening in pharma and biotech industries, continuous surveillance of food, water, and environmental safety, and the diagnosis and continuous monitoring of diseases like cancer, diabetes, etc. This progress in
translating Raman and SERS techniques into commercial use and commercial products is possible because of the close collaboration between scientists and engineers. However, the weak signals of Raman spectroscopy is an inherent
limitation of the spontaneous Raman spectroscopy technique. Therefore, several modifications have been made, including but not limited to, surface-enhanced Raman spectroscopy (SERS), spatially offset Raman spectroscopy
(SORS), transmission Raman spectroscopy (TRS), coherent anti-Stokes Raman spectroscopy (CARS), and tip-enhanced Raman spectroscopy (TERS). Spontaneous Raman spectroscopy has become a one-of-a kind, portable, and
affordable technology for in-situ detection and continuous monitoring in resource-limited-settings. The primary focus of this textbook is to try to cover the fundamentals in SERS methods of preparing substrates and sensors, and
efficient spectral analysis approaches like chemometrics for diverse applications, listed in the paragraph above. However, with a goal to give a true picture to the audience when assessing the scope of spontaneous Raman and Surface-



enhanced Raman for specific applications, we have briefly introduced industrially successful examples of other types of Raman spectroscopy techniques, such as SORS, TRS, and CARS. An all-inclusive guide on the analytical
methods of Raman, infrared, and near-infrared chemical imaging An underutilized technology, chemical imaging through Raman, infrared (IR), and near-infrared (NIR) is beginning to gain recognition for its non-destructive method
of permitting visualization of spatially resolved chemical information. This type of analysis is triggering a groundswell of demand as manufactured materials become more complex and the need for greater scrutiny and less damaging
research practices is at a premium. Concentrating on the applications of chemical imaging, this book presents a thorough background on the theory, software, and hardware employed in this analytical technique. With full examination
of this rapidly growing field, this book: Combines many different aspects and applications into one comprehensive volume Discusses how chemical imaging techniques have expanded greatly in terms of instruments and applications,
but have lagged in general awareness among scientists and industries that would benefit the most from them Describes chemical imaging uses in key areas—biomedical, pharmaceutical, food, and polymer research Has chapters that
outline hardware and instrumentation for the different methods of chemical imaging Encapsulating analytic methods without complicating the subject matter, this book shows where chemical imaging has been successfully applied,
inspiring researchers to cultivate the exciting capabilities rooted within this powerful and multifaceted technology. Second edition of the guide to the modern techniques that demonstrate the potential of Raman spectroscopy
Completely revised and updated, the second edition of Modern Raman Spectroscopy presents the information needed for clear understanding and application of the technique of Raman Spectroscopy in a range of areas such as
pharmaceuticals, forensics, and biology. The authors—noted experts on the topic—reveal how to make full use of the critical information presented and include a wealth of examples of the pitfalls that can be encountered. The text
opens with a description of the basic theory to assist readers in making a practical interpretation of Raman Spectra. Chapters include the main equations that are used in order to highlight the theory’s meaning and relevance while
avoiding a full mathematical treatment. Modern Raman Spectroscopy provides a firm grounding, combined with a variety of references, from which to approach a more comprehensive study of specific aspects of Raman
Spectroscopy. This new edition: Includes instrumentation sections that now contain Spatially Offset Raman scattering and transmission Raman scattering Offers an updated SERS chapter that presents recent examples and Tip
enhanced Raman scattering Contains updated information with an emphasis on pharmaceutical, forensic, and biological applications Introduces modern techniques in the imaging and mapping of biological samples and more
advanced methods which are becoming easier to use Written for users of Raman Spectroscopy in industry, including non-analysts, researchers, and academics, the second edition of Modern Raman Spectroscopy clearly demonstrates
the potential of using Raman Spectroscopy for a wide range of applications. This text offers an open-learning approach to Raman spectroscopy providing detail on instrumentation, applications and discussions questions throughout
the book. It provides a valuable guide to assist with teaching Raman spectroscopy which is gaining attention in (analytical) chemistry, and as a consequence, teaching programs have followed. Today, education in Raman spectroscopy
is often limited to theoretical aspects (e.g. selection rules), but practical aspects are usually disregarded. With these course notes, the author hopes to fill this gap and include information about Raman instrumentation and how it is
interpreted. Provides a user-friendly text that tackles the theoretical background, and offers everyday tips for common practice Raman instrumentation and practical aspects, which are sometimes overlooked, are covered Appropriate
for students, and includes summaries, text boxes, illustrating the ideas with examples from research literature or providing background information or links with other courses Written with an open-learning approach, this book will be
ideal for use as a self-study guide or as the basis of a taught course with discussion and self-assessment questions throughout the text Includes a comprehensive bibliography to guide the reader to more specialized texts and sources. In
recent years a number of non-linear Raman spectroscopic techniques have been substantially developed and are now proving to be powerful methods for the solution of many problems not only in spectroscopy but also in chemistry,
physics and biology. These techniques include hyper Rayleigh and hyper Raman spectroscopy, coherent anti-Stokes Raman Spectroscopy (CARS), Raman Gain and In verse Raman Spectroscopy, Photoacoustic Raman Spectroscopy
(PARS) and the Raman Induced Kerr Effect (RIKE). Hyper Raman spectro scopy although experimentally difficult is valuable for investi gating transitions which are not active in the infrared or in the linear Raman effect; and the
other non-linear Raman effects can provide signal strength and resolution which are orders of magni tude higher than those obtainable with linear Raman spectroscopy. The thirty chapters in this book will form the basis of lectures
presented at the NATO Advanced Study Institute in Bad Windsheim, F. R. Germany from August 23 - September 3, 1982. Surface enhanced Raman spectroscopy (SERS) is a technique applied in multidisciplinary research. Its use
has tremendously grown in the last 40 years owing to improved nanofabrication, biomolecules extraction and sensitive signal acquisition techniques. This book focuses on the underlying principles of SERS by emphasizing on basic
concepts and background information about the subject. Chapters explain the physics of Raman spectroscopy while also indicating its relevance to designing protocols and methodologies for biosensing and imaging. The book gives
updated and recent details on colloids and nanostructures, their fabrication, surface engineering and immobilization methods, all in context to SERS based biosensing. Key Features: - Covers basic knowledge and new research about
surface enhanced Raman spectroscopy (SERS) - Provides a complete framework on SERS based biosensing with concise chapters - Focuses on different active molecules critical to SERS and associated developed nanoassemblies -
Presents information about ongoing research on SERS imaging applications - Highlights bottlenecks of SERS technique in biosensing - Includes references for further reading This book serves as a reference book for researchers and
academicians and will also provide a reasonable understanding on the topic of SERS to newcomers irrespective of their background in a simple manner. The book is of interest to all readers within the scientific community involved
with Raman spectroscopy, including chemists, physicists, biologists, material scientists as well as biomedical engineers. Infrared and Raman Spectroscopy, Principles and Spectral Interpretation, Second Edition provides a solid
introduction to vibrational spectroscopy with an emphasis on developing critical interpretation skills. This book fully integrates the use of both IR and Raman spectroscopy as spectral interpretation tools, enabling the user to utilize the
strength of both techniques while also recognizing their weaknesses. This second edition more than doubles the amount of interpreted IR and Raman spectra standards and spectral unknowns. The chapter on characteristic group
frequencies is expanded to include increased discussions of sulphur and phosphorus organics, aromatic and heteroaromatics as well as inorganic compounds. New topics include a discussion of crystal lattice vibrations (low
frequency/THz), confocal Raman microscopy, spatial resolution in IR and Raman microscopy, as well as criteria for selecting Raman excitation wavelengths. These additions accommodate the growing use of vibrational spectroscopy
for process analytical monitoring, nanomaterial investigations, and structural and identity determinations to an increasing user base in both industry and academia. Integrates discussion of IR and Raman spectra Pairs generalized IR
and Raman spectra of functional groups with tables and text Includes over 150 fully interpreted, high quality IR and Raman reference spectra Contains fifty-four unknown IR and Raman spectra, with a corresponding answer key
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 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) Raman spectroscopy is a promising technique because it contains abundant vibrational chemical information. However, Raman spectroscopy is
restricted by its small scattering cross section, and many techniques have been developed to amplify Raman scattering intensity. In this dissertation, I study two of these techniques, coherent Raman scattering and surface enhanced
Raman scattering and discuss their properties. In the first part of my dissertation, I investigate two coherent Raman processes, coherent anti-Stokes Raman scattering (CARS) and stimulated Raman scattering (SRS). In CARS project,
I mainly focus on the molecular resonance effect on detection sensitivity, and I find the detection sensitivity can be pushed into 10 [micromolar] with the assistance of molecular resonance. Also, I am able to retrieve background-free
Raman spectra from nonresonant signals. For SRS, we develop a new SRS system by applying spectral focusing mechanism technique. We examine the feasibility and sensitivity of our SRS system. The SRS spectra of standards



obtained from our system is consistent with literature, and the sensitivity of our system can achieve 10 times above shot-noise limit. In second part of this dissertation, I study surface enhanced Raman scattering (SERS) and related
plasmonic effects. I synthesize different shapes of nanoparticles, including nanorod, nanodimer structure with gap and pyramids by template method, and study how electric field enhancement effects correlate to SERS by two photon
luminescence (TPL). Also, I build an optical system to study optical image, spectra and particle morphology together. I find that SERS intensity distribution is inhomogeneous and closely related to nanoparticle shape and polarization
direction. However, TPL and SERS are not completely correlated, and I believe different relaxation pathways of TPL and SERS and coupling of LSPR and local fields at different frequencies cause unclear correlation between them.
Raman spectroscopy is now well established as one of the most versatile techniques for the chemical analysis of molecular species. Major advances have been made in a number of areas in the field in recent years which enable the
researcher and practising analytical scientist to solve the complex chemical problems of today. The ten chapters in Modern Techniques in Raman Spectroscopy cover some of the most exciting fields of research in modern Raman
techniques, and illustrate the power of modern Raman spectroscopy for molecular analysis in both theoretical and practical problems. The volume opens with chapters on signal expressions and instrumentation in Raman spectroscopy,
and then goes on to discuss in detail Fourier and Hadamard Transform Raman spectroscopies, micro-Raman spectroscopy, surface-enhanced Raman spectroscopy, Raman optical activity, coherent and time-resolved techniques and the
use of optical fibres in Raman spectroscopy. The chapters are written by leading researchers from a broad range of disciplines. Throughout, applications of the various techniques are discussed. Modern Techniques in Raman
Spectroscopy will be of great interest to all those involved in molecular spectroscopy, in both industry and academia. The inclusion of a wide range of modern techniques in a single volume will make this a particularly valuable work
to researchers across the whole field of Raman spectroscopy. Modern spectroscopic techniques have a number of applications in many fields including material science, physics, chemistry, biology, and medicine. This book, "Modern
Spectroscopic Techniques and Applications", presents knowledge about these techniques and their applications. The chapters cover many aspects such as an introduction to atomic microscopy, Raman spectroscopy, infrared
spectroscopy and their applications covering both the experimental and theoretical aspects. This book is aimed to provide understanding about modern spectroscopic techniques and their applications to students, scientists, and
engineers working in the relevant areas. Beginning with a look at the theory behind the techniques this book provides a practical and hands-on description of the various methods of Surface- and Tip-Enhanced Raman Spectroscopy.
Coherent Raman Spectroscopy provides a unified and general account of the fundamental aspects of nonlinear Raman spectroscopy, also known as coherent Raman spectroscopy. The theoretical basis from which coherent Raman
spectroscopy developed is described, along with its applications, utility, and implementation as well as advantages and disadvantages. Experimental data which typifies each technique is presented. This book is comprised of four
chapters and opens with an overview of nonlinear optics and coherent Raman spectroscopy, followed by a discussion on nonlinear transfer function of matter. The derivation of third-order nonlinear effects is described and the
problem is specialized to one dimension by assuming monochromatic plane waves propagating in the z direction. The next chapter reviews the salient features of seven coherent Raman techniques by calculating the resonant and non-
resonant signal contributions in the monochromatic plane wave limit. Finally, the general areas of application of coherent Raman spectroscopy are highlighted. This monograph is written primarily for uninitiated or endeavoring
coherent Raman spectroscopists and should also be of interest to experienced industrial and academic researchers. Infrared and Raman Spectroscopy of Biological Materials facilitates a comprehensive and through understanding of
the latest developments in vibrational spectroscopy. It contains explains key breakthroughs in the methodologies and techniques for infrared, near-infrared, and Raman spectroscopy. Topics include qualitative and quantitative
analysis, bi The book provides a practical guide to important and frequently encountered techniques in Raman spectroscopy. It comprises a valuable working reference as well as a useful introduction to the technique; emphasis
throughout the book is on advice from experienced workers in the subject. The theoretical content of the book has been kept to a minimum and chapters dealing with instumentation, sample handling, data aquisition and analysis,
calibration, and microscopy are treated to emphasise the practical aspects of the various branches of the subject. Tables of useful data are included. Raman spectroscopy is a powerful molecular fingerprinting method which measures
the vibrational modes of molecules to identify and quantify chemical species. In biomedical spectroscopy, where samples are usually complex mixtures of many molecules, Raman spectra give a biochemical "portrait" that can be used
to discriminate between distinct samples. One major technical challenge in implementing Raman spectrometer sensors is the technique's low intrinsic signal to noise ratio. To amplify the Raman signal, a number of different
approaches can be applied. In this thesis two techniques are used; surface enhanced Raman scattering (SERS) from metal nanoparticles along with light-matter interaction enhancement from co-coupling light and sample to a liquid
core waveguide. In order to process the complex spectral data arising from these sensors, a robust signal processing method is required. To this end, we have developed and validated a machine learning spectral analysis platform
based on genetically optimized support vector machines (GA-SVM). This work is the subject of Chapter 3. We found that the GA-SVM significantly outperformed the standard statistical based modelling approach, partial least
squared, in regression tasks for several different biomedical Raman applications. Furthermore, we found that the use of more complex kernel functions in the SVM yielded superior results. The genetic optimization algorithm was
necessary to use these more complex kernel functions because its computation time scales linearly with complexity, whereas the standard brute force approach scales exponentially. Chapter 4 concerns the development of a Raman
sensor used to quantify and identify pathogenic bacteria. This device centres on a microfluidic flow cell which forces bacteria to flow through a hollow-core photonic crystal fiber (HC-PCF) to which the Raman excitation laser is also
coupled. The bacteria are also mixed with silver nanoparticles to simultaneously achieve SERS and light-matter interaction enhancement in the sensor. Overall, the fiber and nanoparticles yield a bulk enhancement of 400x for the
Raman spectrum. Bacteria are quantified in this system by counting the number of "spectral events" that occur as cells flow through the HC-PCF in a 15-minute window. This approach achieved very high linearity, as well as an
average detection limit of 3.7 CFU/mL. In addition, bacteria are identified by using the same GA-SVM algorithm developed in the preceding chapter. These machine learning models achieved a discrimination accuracy of ~92% when
comparing the spectra of the bacteria S. aureus, P. aeruginosa, and E. coli. In mixed samples of bacteria, the error of quantification increased significantly to 13.3 CFU/mL, but the output of the sensor was highly correlated with the
ground-truth bacterial load. In Chapter 5 we outline the development of a diagnostic scheme for chemoresistance in ovarian cancer based on SERS measurements from cysteine-capped gold nanoparticles. Resistance to chemotherapy
was determined based on three factors: the concentration of tumor derived exosomes, the chemical composition of the exosomes, and the concentration of exosome-derived cisplatin. Cisplatin is the drug of interest for this problem, as
it is the most basic chemotherapy agent. The system works by first incubating the gold nanoparticles with tumor derived exosomes. The cisplatin therein causes the particles to destabilize slightly, resulting in the aggregation rate of
the nanoparticles being proportional to the drug concentration. At steady state aggregation, the magnitude of the Raman spectrum is proportional to the exosome concentration, and the spectrum contains its chemical identity. Using in
vitro cancer cell lines, we found that resistant cells tend to produce more exosomes and excrete a higher concentration of cisplatin within them. Overall, this sensor exhibited good diagnostic power for chemoresistance particularly in
the most common subtype in ovarian cancer. This study evaluated normal Raman (NR) spectroscopy and the surface-enhanced Raman scattering (SERS) for the analysis of five sympathomimetic amines. Furthermore, quantum
mechanical calculations -- geometry optimization and calculations of the harmonic vibrational frequencies -- were performed using the Density Functional Theory approach. Vibrational assignments were made by comparing the
experimental and calculated spectra. Traditionally, drugs of abuse are analyzed by color test, GC-MS, and Infrared spectroscopy. However, there has been continuing and growing interest in applying Raman spectroscopy and surface-
enhanced Raman scattering techniques for the identification of street drugs as they offer some clear advantages over previously used methods. Five commonly seized phenethylamines and their precursors were chosen. Normal Raman
and SERS spectra were successfully obtained for each of the drug molecules. The normal Raman and SERS spectra were determined with 514nm, 633nm, and 1064 nm laser wavelenghts. SERS spectra were obtained with addition of
a silver (Ag) colloid and 0.5M NaCl aggregating agent. The study found that both NR and SERS provided excellent spectra for the drugs tested. Certain conditions, such as response to various laser wavelengths and background
fluorescence of the analyte could be easily managed using SERS techniques. The DFT calculated spectra could be correlated with the experimental spectra without the aid of a scaling factor. 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. This thesis outlines advancements in Raman scatter enhancement techniques by applying evanescent fields, standing-waves (waveguides) and surface enhancements to increase the generated
mean square electric field, which is directly related to the intensity of Raman scattering. These techniques are accomplished by employing scanning angle Raman spectroscopy and surface enhanced Raman spectroscopy. A 1064 nm
multichannel Raman spectrometer is discussed for chemical analysis of lignin. Extending dispersive multichannel Raman spectroscopy to 1064 nm reduces the fluorescence interference that can mask the weaker Raman scattering.
Overall, these techniques help address the major obstacles in Raman spectroscopy for chemical analysis, which include the inherently weak Raman cross section and susceptibility to fluorescence interference. Written with engineers
and researchers in mind, author W. Suëtka offers a well-illustrated, 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. This book presents the latest technological advances in Raman spectroscopy that are presently redrawing the landscape of many fields of
biomedical and pharmaceutical R&D. Numerous examples are given to illustrate the application of the new methods. This is the first book to explain, illustrate, and compare the most widely used methods in optics:
photoluminescence, infrared spectroscopy, and Raman scattering. Written with non-experts in mind, the book develops the background needed to understand the why and how of each technique, but does not require special knowledge
of semiconductors or optics. Each method is illustrated with numerous case studies. Practical information drawn from the authors experience is given to help establish optical facilities, including commercial sources for equipment, and
experimental details. For industrial scientists with specific problems in semiconducting materials; for academic scientists who wish to apply their spectroscopic methods to characterization problems; and for students in solid state
physics, materials science and engineering, and semiconductor electronics and photonics, this book provides a unique overview, bringing together these valuable techniques in a coherent wayfor the first time. Discusses and compares
infrared, Raman, and photoluminescence methods Enables readers to choose the best method for a given problem Illustrates applications to help non-experts and industrial users, with answers to selected common problems Presents
fundamentals with examples from the semiconductor literature without excessive abstract discussion Features equipment lists and discussion of techniques to help establish characterization laboratories Stimulated Raman Scattering
Microscopy: Techniques and Applications describes innovations in instrumentation, data science, chemical probe development, and various applications enabled by a state-of-the-art stimulated Raman scattering (SRS) microscope.
Beginning by introducing the history of SRS, this book is composed of seven parts in depth including instrumentation strategies that have pushed the physical limits of SRS microscopy, vibrational probes (which increased the SRS
imaging functionality), data science methods, and recent efforts in miniaturization. This rapidly growing field needs a comprehensive resource that brings together the current knowledge on the topic, and this book does just that.
Researchers who need to know the requirements for all aspects of the instrumentation as well as the requirements of different imaging applications (such as different types of biological tissue) will benefit enormously from the
examples of successful demonstrations of SRS imaging in the book. Led by Editor-in-Chief Ji-Xin Cheng, a pioneer in coherent Raman scattering microscopy, the editorial team has brought together various experts on each aspect of
SRS imaging from around the world to provide an authoritative guide to this increasingly important imaging technique. This book is a comprehensive reference for researchers, faculty, postdoctoral researchers, and engineers. Includes
every aspect from theoretic reviews of SRS spectroscopy to innovations in instrumentation and current applications of SRS microscopy Provides copious visual elements that illustrate key information, such as SRS images of various
biological samples and instrument diagrams and schematics Edited by leading experts of SRS microscopy, with each chapter written by experts in their given topics 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.
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