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Molecular Fluorescence Principles And Applications
This book provides a fresh, photon?based description of modern molecular spectroscopy and photophysics, with applications drawn from
chemistry, biology, physics and materials science. The concise and detailed approach includes some of the most recent devel
Reviews in Fluorescence 2016, the tenth volume of the book serial from Springer, serves as a comprehensive collection of current trends and
emerging hot topics in the field of fluorescence and closely related disciplines. It summarizes the year’s progress in fluorescence and its
applications, with authoritative reviews specialized enough to be attractive to professional researchers, yet also appealing to the wider
audience of scientists in related disciplines of fluorescence. Reviews in Fluorescence offers an essential reference material for any research
lab or company working in the fluorescence field and related areas. All academics, bench scientists, and industry professionals wishing to
take advantage of the latest and greatest in the continuously emerging field of fluorescence will find it an invaluable resource.
Molecular Biology: An International Series of Monographs and Textbooks: Fluorescence Assay in Biology and Medicine, Volume II covers the
many applications of fluorescence and phosphorescence. This book discusses the principles of fluorescence polarization, comparison of
luminescence methods of analysis, and direct measurement of fluorescence decay times. The photodecomposition, sulfhydryl compounds,
determination of primary structure, and fluorescent staining are also deliberated. This text likewise covers the assay of purines in nucleic acid
hydrolyzates, formyltetrahydrofolate synthetase, and ovarian hormones. This volume is valuable to chemists, physicists, and biophysicists
intending to use fluorescence in studying reaction mechanisms and elucidate the structure of complex biopolymers.
Fluorescence Microscopy is a precise and widely employed technique in many research and clinical areas nowadays. Fluorescence
Microscopy In Life Sciences introduces readers to both the fundamentals and the applications of fluorescence microscopy in the biomedical
field as well as biological research. Readers will learn about physical and chemical mechanisms giving rise to the phenomenon of
luminescence and fluorescence in a comprehensive way. Also, the different processes that modulate fluorescence efficiency and
fluorescence features are explored and explained.
New edition (first, 1973) of an introduction to the principles and applications of all phases of luminescence spectroscopy. Contains (all
rewritten) chapters on general aspects of luminescence, instrumentation, effects of molecular structure and environment, inorganic analysis,
phosphorescence, fluo
The aim of this book is to give readers a broad review of topical worldwide advancements in theoretical and experimental facts,
instrumentation and practical applications erudite by luminescent materials and their prospects in dealing with different types of luminescence
like photoluminescence, electroluminescence, thermo-luminescence, triboluminescence, bioluminescence design and applications. The
additional part of this book deals with the dynamics, rare-earth ions, photon down-/up-converting materials, luminescence dating, lifetime,
bioluminescence microscopical perspectives and prospects towards the basic research or for more advanced applications. This book is
divided into four main sections: luminescent materials and their associated phenomena; photo-physical properties and their emerging
applications; thermoluminescence dating: from theory to applications, and bioluminescence perspectives and prospects. Individual chapters
should serve the broad spectrum of common readers of diverse expertise, layman, students and researchers, who may in this book find
easily elucidated fundamentals as well as progressive principles of specific subjects associated with these phenomena. This book was
created by 14 contributions from experts in different fields of luminescence and technology from over 20 research institutes worldwide.
Providing much-needed information on fluorescence spectroscopy and microscopy, this ready reference covers detection techniques, data
registration, and the use of spectroscopic tools, as well as new techniques for improving the resolution of optical microscopy below the
resolution gap. Starting with the basic principles, the book goes on to treat fluorophores and labeling, single-molecule fluorescence
spectroscopy and enzymatics, as well as excited state energy transfer, and super-resolution fluorescence imaging. Examples show how each
technique can help in obtaining detailed and refined information from individual molecular systems.
Aggregation-Induced Emission (AIE) is a novel photophysicalphenomenon which offers a new platform for researchers to lookinto the lightemitting processes from luminogen aggregates, fromwhich useful information on structure–property relationshipsmay be collected and
mechanistic insights may be gained. Thediscovery of the AIE effect opens a new avenue for the developmentof new luminogen materials in
the aggregate or solid state. Byenabling light emission in the practically useful solid state, AIEhas the potential to expand significantly the
technologicalapplications of luminescent materials. Aggregation-Induced Emission: Fundamentals is the firstbook to explore the fundamental
issues of AIE, including thedesign, synthesis, and photophysical behavior of AIE-activemolecules and polymers. The control of the
morphological structuresof the aggregates of AIE-active materials, and the experimentalinvestigation and theoretical understanding of the AIE
mechanism,are also covered in this volume. Topics covered include: AIE in group 14 metalloles AIE in organic ion pairs Red light-emitting
AIE materials Supramolecular structure and AIE AIE-active polymers Enhanced emission by restriction of molecular rotation Crystallizationinduced emission enhancement Theoretical understanding of AIE phenomena This book is essential reading for scientists and engineers
whoare designing optoelectronic materials and biomedical sensors, andwill also be of interest to academic researchers in materialsscience
and physical and synthetic organic chemistry, as well asphysicists and biological chemists.

Photon counting is a unified name for the techniques using single-photon detection for accumulative measurements of the light
flux, normally occurring under extremely low-light conditions. Nowadays, this approach can be applied to the wide variety of the
radiation wavelengths, starting from X-ray and deep ultraviolet transitions and ending with far-infrared part of the spectrum. As a
special tribute to the photon counting, the studies of cosmic microwave background radiation in astronomy, the experiments with
muon detection, and the large-scale fundamental experiments on the nature of matter should be noted. The book provides readers
with an overview on the fundamentals and state-of-the-art applications of photon counting technique in the applied science and
everyday life.
The first book-length treatment of an exciting new technology, this volume explains the principles behind induced plasmonic
current. With contributions by the world's leading scientists in this area, it details how this important discovery might be used to
better understand solar energy conversion; to detect and quantify DNA more quickly and accurately; to enhance the use of
fluorescence microscopy; and to enhance the timeliness and accuracy of digital immunoassays. It is a key work for researchers
and students in the field of plasmonics and fluorescence.
Analytical chemists and materials scientists will find this a useful addition to their armory. The contributors have sought to highlight
the present state of affairs in the validation and quality assurance of fluorescence measurements, as well as the need for future
standards. Methods included range from steady-state fluorometry and microfluorometry, microscopy, and micro-array technology,
to time-resolved fluorescence and fluorescence depolarization imaging techniques.
The long-awaited second edition of the successful book covering molecular switches now in two volumes! Providing principles and
applications this book brings you everything you need to know about molecular switches - a hot topic in the nanoworld. The major
classes of molecular switches including catenanes, rotaxanes, azobenzenes together with polymer and biomolecular switching
systems and DNA based switches are covered. Chemists and material scientists interested in one of the most innovative areas of
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their science will benefit greatly from reading this book. "This book will appeal most to organic chemists, because of the way new
structures are introduced through their synthesis, but it will also provide a useful introduction for other scientists, provided they are
conversant with molecular structures." (Organic and Biomolecular Chemistry) "... a comprehensive and up-to-date insight ..."
(Chemistry & Industry)
Over the last decade, fluorescence has become the dominant tool in biotechnology and medical imaging. These exciting advances
have been underpinned by the advances in time-resolved techniques and instrumentation, probe design, chemical / biochemical
sensing, coupled with our furthered knowledge in biology. Complementary volumes 9 & 10, Advanced Concepts of Fluorescence
Sensing: Small Molecule Sensing and Advanced Concepts of Fluorescence Sensing: Macromolecular Sensing, aim to summarize
the current state of the art in fluorescent sensing. For this reason, Drs. Geddes and Lakowicz have invited chapters,
encompassing a broad range of fluorescence sensing techniques. Some chapters deal with small molecule sensors, such as for
anions, cations, and CO2, while others summarize recent advances in protein-based and macromolecular sensors. The Editors
have, however, not included DNA or RNA based sensing in this volume, as this were reviewed in Volume 7 and is to be the
subject of a more detailed volume in the near future.
The third edition of this established classic text reference builds upon the strengths of its very popular predecessors. Organized as
a broadly useful textbook Principles of Fluorescence Spectroscopy, 3rd edition maintains its emphasis on basics, while updating
the examples to include recent results from the scientific literature. The third edition includes new chapters on single molecule
detection, fluorescence correlation spectroscopy, novel probes and radiative decay engineering. Includes a link to Springer Extras
to download files reproducing all book artwork, for easy use in lecture slides. This is an essential volume for students, researchers,
and industry professionals in biophysics, biochemistry, biotechnology, bioengineering, biology and medicine.
Applied Photochemistry encompasses the major applications of the chemical effects resulting from light absorption by atoms and
molecules in chemistry, physics, medicine and engineering, and contains contributions from specialists in these key areas.
Particular emphasis is placed both on how photochemistry contributes to these disciplines and on what the current developments
are. The book starts with a general description of the interaction between light and matter, which provides the general background
to photochemistry for non-specialists. The following chapters develop the general synthetic and mechanistic aspects of
photochemistry as applied to both organic and inorganic materials, together with types of materials which are useful as light
absorbers, emitters, sensitisers, etc. for a wide variety of applications. A detailed discussion is presented on the photochemical
processes occurring in the Earth’s atmosphere, including discussion of important current aspects such as ozone depletion. Two
important distinct, but interconnected, applications of photochemistry are in photocatalytic treatment of wastes and in solar energy
conversion. Semiconductor photochemistry plays an important role in these and is discussed with reference to both of these areas.
Free radicals and reactive oxygen species are of major importance in many chemical, biological and medical applications of
photochemistry, and are discussed in depth. The following chapters discuss the relevance of using light in medicine, both with
various types of phototherapy and in medical diagnostics. The development of optical sensors and probes is closely related to
diagnostics, but is also relevant to many other applications, and is discussed separately. Important aspects of applied
photochemistry in electronics and imaging, through processes such as photolithography, are discussed and it is shown how this is
allowing the increasing miniaturisation of semiconductor devices for a wide variety of electronics applications and the development
of nanometer scale devices. The final two chapters provide the basic ideas necessary to set up a photochemical laboratory and to
characterise excited states. This book is aimed at those in science, engineering and medicine who are interested in applying
photochemistry in a broad spectrum of areas. Each chapter has the basic theories and methods for its particular applications and
directs the reader to the current, important literature in the field, making Applied Photochemistry suitable for both the novice and
the experienced photochemist.
Fluorescence spectroscopy is an important investigational tool in many areas of analytical science, due to its extremely high
sensitivity and selectivity. With many uses across a broad range of chemical, biochemical and medical research, it has become an
essential investigational technique allowing detailed, real-time observation of the structure and dynamics of intact biological
systems with extremely high resolution. It is particularly heavily used in the pharmaceutical industry where it has almost completely
replaced radiochemical labelling. Principles and Applications of Fluorescence Spectroscopy gives the student and new user the
essential information to help them to understand and use the technique confidently in their research. By integrating the treatment
of absorption and fluorescence, the student is shown how fluorescence phenomena arise and how these can be used to probe a
range of analytical problems. A key element of the book is the inclusion of practical laboratory experiments that illustrate the
fundamental points and applications of the technique.
While there are many publications on the topic written by experts for experts, this text is specifically designed to allow advanced students and
researchers with no background in physics to comprehend novel fluorescence microscopy techniques. This second edition features new
chapters and a subsequent focus on super-resolution and single-molecule microscopy as well as an expanded introduction. Each chapter is
written by a renowned expert in the field, and has been thoroughly revised to reflect the developments in recent years.
Provides comprehensive coverage on using X-ray fluorescence for laboratory applications This book focuses on the practical aspects of Xray fluorescence (XRF) spectroscopy and discusses the requirements for a successful sample analysis, such as sample preparation,
measurement techniques and calibration, as well as the quality of the analysis results. X-Ray Fluorescence Spectroscopy for Laboratory
Applications begins with a short overview of the physical fundamentals of the generation of X-rays and their interaction with the sample
material, followed by a presentation of the different methods of sample preparation in dependence on the quality of the source material and
the objective of the measurement. After a short description of the different available equipment types and their respective performance, the
book provides in-depth information on the choice of the optimal measurement conditions and the processing of the measurement results. It
covers instrument types for XRF; acquisition and evaluation of X-Ray spectra; analytical errors; analysis of homogeneous materials, powders,
and liquids; special applications of XRF; process control and automation. An important resource for the analytical chemist, providing concrete
guidelines and support for everyday analyses Focuses on daily laboratory work with commercially available devices Offers a unique
compilation of knowledge and best practices from equipment manufacturers and users Covers the entire work process: sample preparation,
the actual measurement, data processing, assessment of uncertainty, and accuracy of the obtained results X-Ray Fluorescence
Spectroscopy for Laboratory Applications appeals to analytical chemists, analytical laboratories, materials scientists, environmental chemists,
chemical engineers, biotechnologists, and pharma engineers.
The imaging of small cellular components requires powerful instruments, and an entire family of equipment and techniques based on the
confocal principle has been developed over the past 30 years. Such methods are commonly used by neuroscience researchers, but the
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majority of these users do not have a microscopy or a cell biology backgrounds and do can encounter difficulties in obtaining and interpreting
results. This volume brings experts in high-resolution optical microscopy applications in neuroscience and cell biology together to document
the state of the art. Outlining what is currently possible, the volume also discusses promising developments for the future and aids readers in
selecting the most scientifically meaningful approach to solve their questions. Each chapter discusses instrumentation and technology in
relationship to application in research. All of the common and cutting edge trends are covered - fluorescence / laser electron / nonlinear
microscopy, infrared fluorescence, multiphoton imaging, tomography, FRAP, live imaging, STED, PALM/STORM, etc. * The first
comprehensive volume on cellular imaging with a focus for its application in neuroscience * Concluding chapter compares the merits of
various techniques * Full color throughout, maximizing users comprehension of the results obtainable via various methods * Features
outstanding and truly international scholarship, with chapters written by leading experts in neuroscience and cell biology * Discusses cutting
edge methods such as STED, PALM/STORM, nonlinear microscopy and more
This second edition of the well-established bestseller is completely updated and revised with approximately 30 % additional material,
including two new chapters on applications, which has seen the most significant developments. The comprehensive overview written at an
introductory level covers fundamental aspects, principles of instrumentation and practical applications, while providing many valuable tips. For
photochemists and photophysicists, physical chemists, molecular physicists, biophysicists, biochemists and biologists, lecturers and students
of chemistry, physics, and biology.
Over the last decade, fluorescence has become the dominant tool in biotechnology and medical imaging. These exciting advances have been
underpinned by the advances in time-resolved techniques and instrumentation, probe design, chemical / biochemical sensing, coupled with
our furthered knowledge in biology. Complementary volumes 9 and 10, Advanced Concepts of Fluorescence Sensing: Small Molecule
Sensing and Advanced Concepts of Fluorescence Sensing: Macromolecular Sensing, aim to summarize the current state of the art in
fluorescent sensing. For this reason, Drs. Geddes and Lakowicz have invited chapters, encompassing a broad range of fluorescence sensing
techniques. Some chapters deal with small molecule sensors, such as for anions, cations, and CO2, while others summarize recent
advances in protein-based and macromolecular sensors. The Editors have, however, not included DNA or RNA based sensing in this volume,
as this were reviewed in Volume 7 and is to be the subject of a more detailed volume in the near future.
This, the fourth volume in the Springer series on fluorescence, focuses on the fluorescence of nanosystems, polymers and supermolecules,
as well as the development and application of fluorescent probes. Aimed at researchers in organic and physical chemistry and in material
sciences, emphasis is placed on the fluorescence of artificial and biological nanosystems; single molecule fluorescence and the
luminescence of polymers; and micro- and nanoparticles and nanotubes.
This open access book provides a comprehensive overview of the application of the newest laser and microscope/ophthalmoscope
technology in the field of high resolution imaging in microscopy and ophthalmology. Starting by describing High-Resolution 3D Light
Microscopy with STED and RESOLFT, the book goes on to cover retinal and anterior segment imaging and image-guided treatment and also
discusses the development of adaptive optics in vision science and ophthalmology. Using an interdisciplinary approach, the reader will learn
about the latest developments and most up to date technology in the field and how these translate to a medical setting. High Resolution
Imaging in Microscopy and Ophthalmology – New Frontiers in Biomedical Optics has been written by leading experts in the field and offers
insights on engineering, biology, and medicine, thus being a valuable addition for scientists, engineers, and clinicians with technical and
medical interest who would like to understand the equipment, the applications and the medical/biological background. Lastly, this book is
dedicated to the memory of Dr. Gerhard Zinser, co-founder of Heidelberg Engineering GmbH, a scientist, a husband, a brother, a colleague,
and a friend.
Single molecule techniques, including single molecule fluorescence, optical tweezers, and scanning probe microscopy, allow for the
manipulation and measurement of single biological molecules within a live cell or in culture. These approaches, amongst the most exciting
tools available in biology today, offer powerful new ways to elucidate biological function, both in terms of revealing mechanisms of action on a
molecular level as well as tracking the behaviour of molecules in living cells. This book provides the first complete and authoritative treatment
of this rapidly emerging field, explicitly from a biological perspective. The contents are organized by biological system or molecule. Each
chapter discusses insights that have been revealed about their mechanism, structure or function by single molecule techniques. Among the
topics covered are enzymes, motor proteins, membrane channels, DNA, ribozymes, cytoskeletal proteins, and other key molecules of current
interest. An introduction by the editor provides a concise review of key principles and an historical overview. The last section discusses
applications in molecular diagnostics and drug discovery. * Organized by biological system or molecule. * Each chapter discusses insights
into mechanism of action, structure, and function * Covers enzymes, motor proteins, membrane channels, DNA, ribozymes, etc. * Includes an
introduction to key principles and an historical overview. * Discusses applications in molecular diagnostics and drug discovery. * Provides an
expert's perspective on future developments.

`In the second edition of Principles I have attempted to maintain the emphasis on basics, while updating the examples to
include more recent results from the literature. There is a new chapter providing an overview of extrinisic fluorophores.
The discussion of timeresolved measurements has been expanded to two chapters. Quenching has also been expanded
in two chapters. Energy transfer and anisotropy have each been expanded to three chapters. There is also a new chapter
on fluorescence sensing. To enhance the usefulness of this book as a textbook, most chapters are followed by a set of
problems. Sections which describe advanced topics are indicated as such, to allow these sections to be skipped in an
introduction course. Glossaries are provided for commonly used acronyms and mathematical symbols. For those wanting
additional informtion, the final appendix contains a list of recommended books which expand on various specialized
topics.' from the author's Preface
Fluorescence Applications in Biotechnology and the Life Sciences Edited by Ewa M. Goldys A self-contained treatment of
the latest fluorescence applications in biotechnology and the life sciences Fluorescence Applications in Biotechnology
and the Life Sciences is the first reference in this important subject area to focus specifically on the present applications
of fluorescence in molecular and cellular dynamics, biological/medical imaging, proteomics, genomics, and flow
cytometry. It is designed to raise awareness of the latest scientific approaches and technologies that may help resolve
problems relevant for the industry and the community in areas such as public health, food safety, and environ-mental
monitoring. Following an introductory chapter on the basics of fluorescence, the book covers: labeling of cells with
fluorescent dyes; genetically encoded fluorescent proteins; nanoparticle fluorescence probes; quantitative analysis of
fluorescent images; spectral imaging and unmixing; correlation of light with electron microscopy; fluorescence resonance
energy transfer and applications; monitoring molecular dynamics in live cells using fluorescence photo-bleaching; timeresolved fluorescence in microscopy; fluorescence correlation spectroscopy; flow cytometry; fluorescence in diagnostic
imaging; fluorescence in clinical diagnoses; immunochemical detection of analytes by using fluorescence; membrane
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organization; and probing the kinetics of ion pumps via voltage-sensitive fluorescent dyes. With its multidisciplinary
approach and excellent balance of research and diagnostic topics, this book will appeal to postgraduate students and a
broad range of scientists and researchers in biology, physics, chemistry, biotechnology, bioengineering, and medicine.
The detection of single molecules opens up new horizons in analytical chemistry, biology and medicine. This discipline,
which belongs to the expanding field of nanoscience, has been rapidly emerging over the last ten years. This handbook
provides a thorough overview of the field. It begins with basics of single molecule detection in solution, describes
methods and devices (fluorescense correlation spectroscopy, surface enhanced Raman scattering, sensors, especially
dyes, screening techniques, especially confocal laser scanning microscopy). In the second part, various applications in
life sciences and medicine provide the latest research results. This modern handbook is a highly accessible reference for
a broad community from advanced researchers, specialists and company professionals in physics, spectroscopy,
biotechnology, analytical chemistry, and medicine. Written by leading authorities in the field, it is timely and fills a gap - up
to now there exists no handbook concerning this theme.
Fluorescent Analogs of Biomolecular Building Blocks focuses on the design of fluorescent probes for the four major
families of macromolecular building blocks. Compiling the expertise of multiple authors, this book moves from
introductory chapters to an exploration of the design, synthesis, and implementation of new fluorescent analogues of
biomolecular building blocks, including examples of small-molecule fluorophores and sensors that are part of
biomolecular assemblies.
Fluorescence and Phosphorescence Spectroscopy: Physicochemical Principles and Practice deals with the
physicochemical principles and applications of fluorescence and phosphorescence spectroscopy in experimental biology
and chemistry. Topics covered include the absorption of light by molecules; instrumentation for the measurement of
fluorescence and phosphorescence; solvent and acidity effects on electronic spectra; and polarization of fluorescence
and phosphorescence. Comprised of four chapters, this book begins with a discussion on photophysical processes in
isolated molecules and molecules in solution, paying particular attention to thermal equilibration of electronically excited
molecules, phototautomerism, and coordination by metal ions. The next chapter describes the instrumentation for
measuring fluorescence and phosphorescence, which consists essentially of a light source to electronically excite the
sample; a monochromator to separate the light of desired energy from the source; a sample compartment; a second
monochromator to isolate the sample's fluorescence energy from the excitation energy; a photodetector to translate the
fluorescent light into an electrical signal; and a readout system such as a galvanometer or a recorder, coupled with an
amplifier to determine the intensity of fluorescent light that is emitted. The final chapter is devoted to various applications
of fluorescence and phosphorescence spectroscopy, including the analysis of organic and inorganic compounds. This
monograph is written primarily for analytical chemists and biological scientists.
Reviews in Fluorescence 2009, the sixth volume of the book serial from Springer, serves as a comprehensive collection
of current trends and emerging hot topics in the field of fluorescence and closely related disciplines. It summarizes the
year’s progress in fluorescence and its applications, with authoritative analytical reviews specialized enough to be
attractive to professional researchers, yet also appealing to the wider audience of scientists in related disciplines of
fluorescence. Reviews in Fluorescence offers an essential reference material for any lab working in the fluorescence field
and related areas. All academics, bench scientists, and industry professionals wishing to take advantage of the latest and
greatest in the continuously emerging field of fluorescence will find it an invaluable resource. Reviews in Fluorescence
2009 topics include: Hot electron-Induced Electrogenerated Chemiluminescence. Time-correlated, single-photon
counting methods in endothelial cell mechanobiology. Origin of Tryptophan Fluorescence. Protein Folding, Unfolding and
Aggregation Processes revealed by Rapid Sampling of Time-Domain Fluorescence.
Single-Molecule Enzymology, Part A, the latest volume in the Methods in Enzymology series, continues the legacy of this
premier serial with quality chapters authored by leaders in the field. This volume covers research methods in singlemolecule enzymology, and includes sections on such topics as force-based and hybrid approaches, fluorescence, highthroughput sm enzymology, nanopores, and tethered particle motion. Continues the legacy of this premier serial with
quality chapters authored by leaders in the field Covers research methods in single-molecule enzymology Contains
sections on such topics as force-based and hybrid approaches, fluorescence, high-throughput sm enzymology,
nanopores, and tethered particle motion
Core text on principles, laboratory/field methodologies, and data interpretation for fluorescence applications in aquatic
science, for advanced students and researchers.
Fluorescence is the most popular technique in chemical and biological sensing and this book provides systematic knowledge of basic
principles in the design of fluorescence sensing and imaging techniques together with critical analysis of recent developments. Its ultimate
sensitivity, high temporal and spatial resolution and versatility enables high resolution imaging within living cells. It develops rapidly in the
directions of constructing new molecular recognition units, new fluorescence reporters and in improving sensitivity of response, up to the
detection of single molecules. Its application areas range from the control of industrial processes to environmental monitoring and clinical
diagnostics. Being a guide for students and young researchers, it also addresses professionals involved in basic and applied research.
Making a strong link between education, research and product development, this book discusses prospects for future progress.
An overview of the techniques used to examine supramolecular aggregates from a methodological point of view. Edited by a rising star in the
community and an experienced author, this is a definitive survey of useful modern analytical methods for understanding supramolecular
chemistry, from NMR to single-molecule spectroscopy, from electron microscopy to extraction methods. A definitive study of this field
touching many interdisciplinary areas such as molecular devices, biology, bioorganic chemistry, material science, and nanotechnology.
The phenomenon known as fluorescence is now widely used in the chemical and life sciences largely due to the development of highly
sophisticated fluorescent probe chemistries and the commercial availability of these probes as well as the development of novel microscopy
approaches. Introduction to Fluorescence helps readers acquire a sound understanding of basic fluorescence theory and practice. It
describes general principles in a straightforward way and uses examples from a variety of disciplines to demonstrate them. In color
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throughout, the book takes readers through the history of important discoveries to the most current advances. It introduces the fundamentals
of the fluorescence phenomenon and gives detailed examples of fluorescence applications in the molecular life sciences, including
biochemistry, biophysics, clinical chemistry and diagnostics, pharmaceutical science, and cell and molecular biology. The author presents the
basic theories underlying the applications and offers in-depth information on practical aspects. Along with a list of references in each chapter,
the text incorporates more than 250 figures that clearly illustrate the concepts and gives the chemical structures of the most widely used
fluorescent molecules. In addition, the appendix provides a "Rogue’s Gallery" of the most common errors and pitfalls to avoid.
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. 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.
This book starts at an introductory level and leads reader to the most advanced topics in fluorescence imaging and super-resolution
techniques that have enabled new developments such as nanobioimaging, multiphoton microscopy, nanometrology and nanosensors. The
interdisciplinary subject of fluorescence microscopy and imaging requires complete knowledge of imaging optics and molecular physics. So,
this book approaches the subject by introducing optical imaging concepts before going in more depth about advanced imaging systems and
their applications. Additionally, molecular orbital theory is the important basis to present molecular physics and gain a complete
understanding of light-matter interaction at the geometrical focus. The two disciplines have some overlap since light controls the molecular
states of molecules and conversely, molecular states control the emitted light. These two mechanisms together determine essential imaging
factors such as, molecular cross-section, Stoke shift, emission and absorption spectra, quantum yield, signal-to-noise ratio, Forster
resonance energy transfer (FRET), fluorescence recovery after photobleaching (FRAP) and fluorescence lifetime. These factors form the
basis of many fluorescence based devices. The book is organized into two parts. The first part deals with basics of imaging optics and its
applications. The advanced part takes care of several imaging techniques and related instrumentation that are developed in the last decade
pointing towards far-field diffraction unlimited imaging.
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