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Introduction to Photon Science and Technology Aug 22 2021 "This book provides a sound and up-to-date description of the theory and applications of photon science. It starts by discussing the foundations and
fundamental development of theory before introducing concepts such as optical angular momentum, quantum entanglement, and vacuum fluctuations. Applications such as photodetection, spectroscopy, and
elementary particle physics are addressed, as well as optical communications, optical fabrication and manipulation, nonlinear optics, quantum information and computing, imaging, energy harvesting, and
lighting. The book concludes with a brief perspective on the future of photonics. Although all of the key equations are included, substantial theory is delivered with a light touch, and the text is copiously
illustrated with color figures"-Artificial Neural Networks Apr 05 2020 This tutorial text provides the reader with an understanding of artificial neural networks (ANNs), and their application, beginning with the biological systems which inspired
them, through the learning methods that have been developed, and the data collection processes, to the many ways ANNs are being used today. The material is presented with a minimum of math (although the
mathematical details are included in the appendices for interested readers), and with a maximum of hands-on experience. All specialized terms are included in a glossary. The result is a highly readable text that
will teach the engineer the guiding principles necessary to use and apply artificial neural networks.
Color Vision and Colorimetry Nov 05 2022 This second edition has been rewritten, updated, and enlarged, describing the basic principles of color vision and colorimetry. The history of color is described, along
with the main methods used to measure color and their associated color systems, and the human eye and its color detectors are explained with some detail. The book has been written with students in an
introductory color course in mind, but those who have experience in the field will also benefit from the compendium of data within.
Field Guide to Atmospheric Optics Oct 12 2020 "The material in this Field Guide includes a review of classical Kolmogorov turbulence theory, Gaussian-beam waves in free space, and atmospheric effects on a
propagating optical wave. These atmospheric effects have great importance in a variety of applications like imaging, free space optical communications, laser radar, and remote sensing. This Field Guide presents
tractable mathematical models from which the practitioner can readily determine beam spreading, beam wander, spatial coherence radius (Fried's parameter), angle of arrival fluctuations, scintillation, aperture
averaging effects, fade probabilities, bit error-rates, and enhanced backscatter effects, among others. There have been a number of new model developments in atmospheric propagation of a laser beam since the
first edition of this Field Guide to Atmospheric Optics, many of which are included in this second edition. The subject of Atmospheric Optics is more extensive than that presented here. For example, most
treatments of the subject matter concentrate heavily on the scattering and absorption by the molecular gases, particulates, and aerosols in the atmosphere. This usually also includes a detailed analysis of the
wind, temperature, and pressure, particularly as a function of altitude. Another area of concentration in many treatments of the subject takes into account meteorological optics, which is a fascinating area all of
its own. The subject of optical phenomena is often presented in great detail covering rainbows, halos, mirages, red sunsets, and so on"-Polarization of Light with Applications in Optical Fibers Aug 29 2019 This book covers the basic concepts and methods involved in polarization of light, and features important methods of analysis such as Jones
matrices, Stokes parameters, and Poincaré sphere. It provides the background needed to understand the workings of, and to design, various photonic devices, including Faraday rotators, inline fiber optic
components such as polarizers, wave plates, and polarization controllers, and polarimetric sensors such as fiber optic current sensors. Birefringence and the phenomenon of polarization mode dispersion (PMD)
in single-mode fibers are also covered. The discussion of concepts is succinct, and the presentation of methods includes concrete examples, making the book an ideal text for students and a useful resource for
engineers.
Applications of Lock-in Amplifiers in Optics Mar 29 2022 Lock-in amplifiers are key devices in several instruments used in the optical sciences or in optical equipment in the industry. In many experimental
configurations, they represent the means to reliably detect and record small signals. The purpose of this text is to provide a step-by-step introduction to this technique. The book explains how modulation is used
to extract a signal from noise and describes lock-in amplifier applications in optics. The book is intended for readers who want to better understand instruments and experiments based on lock-in detection and/or
to design (and perform) new experiments in which lock-in amplifiers are applied.
Laser Beam Scintillation with Applications Aug 02 2022 Renewed interest in laser communication systems has sparked development of useful new analytic models. This book discusses optical scintillation and
its impact on system performance in free-space optical communication and laser radar applications, with a detailed look at propagation phenomena and the role of scintillation on system behavior. Intended for
practicing engineers, scientists, and students.
Glass Micro- and Nanospheres Sep 30 2019 This book summarizes the recent research and development in the field of glass micro- and nanospheres. With special focus on the physics of spherical whisperinggallery mode resonators, it presents selected examples of application of glass microspheres in biosensing, laser devices, and microwave engineering. Hollow microspheres also offer a perspective for hydrogen
transport and storage. On the other hand, glass nanospheres are fundamental for a class of photonic crystals (e.g., direct and inverse opals), as well as for industrial composite materials. Both micro- and
nanospheres find important applications in biomedicine. The book highlights examples of preparation techniques and applications, addresses recent challenges, and examines potential solutions. It addresses
physicists, chemists, materials scientists, and engineers, working with glass materials on microcavities, on nanotechnologies, and on their applications.
Fundamentals of Antennas Apr 29 2022 Annotation This tutorial explains antenna theory and operation and is intended for students, engineers, and researchers. Basic wire antennas and array antennas are
described in detail and other types are introduced, including reflectors, lenses, horns, microstrip, Yagi, and frequency-independent antennas.
Advanced Optical Flow Cytometry Aug 10 2020 A detailed look at the latest research in non-invasive in vivo cytometry and its applications, with particular emphasis on novel biophotonic methods, disease
diagnosis, and monitoring of disease treatment at single cell level in stationary and flow conditions. This book thus covers the spectrum ranging from fundamental interactions between light, cells, vascular
tissue, and cell labeling particles, to strategies and opportunities for preclinical and clinical research. General topics include light scattering by cells, fast video microscopy, polarization, laser-scanning,
fluorescence, Raman, multi-photon, photothermal, and photoacoustic methods for cellular diagnostics and monitoring of disease treatment in living organisms. Also presented are discussions of advanced
methods and techniques of classical flow cytometry.
Principles of Lithography Oct 31 2019 Lithography is a field in which advances proceed at a swift pace. This book was written to address several needs, and the revisions for the second edition were made with
those original objectives in mind. Many new topics have been included in this text commensurate with the progress that has taken place during the past few years, and several subjects are discussed in more
detail. This book is intended to serve as an introduction to the science of microlithography for people who are unfamiliar with the subject. Topics directly related to the tools used to manufacture integrated
circuits are addressed in depth, including such topics as overlay, the stages of exposure, tools, and light sources. This text also contains numerous references for students who want to investigate particular
topics in more detail, and they provide the experienced lithographer with lists of references by topic as well. It is expected that the reader of this book will have a foundation in basic physics and chemistry. No
topics will require knowledge of mathematics beyond elementary calculus.
Fiber Bragg Gratings May 31 2022 "This Tutorial Text delivers essential information concerning fiber Bragg gratings to professionals and researchers with an approach based on rules of thumb and practical
aspects, enabling quick access to the main principles and techniques, and allowing readers to set up their own laboratory or application. It provides detailed information about how to operate and use these novel
sensors, particularly with respect to the required infrastructure, daily operation, and possible applications. After a discussion of the primary concepts, practical aspects regarding the development of a FBG
laboratory and how these components are manufactured and used in practical applications are presented. The following chapters outline the operation of Bragg gratings and, for instance, discuss how
measurement information can be retrieved (interrogation techniques), calibration methods, and how to prepare and deploy the devices in real monitoring conditions. The final chapters present several successful,
real-world applications of the technology"-MEMS and MOEMS Technology and Applications Oct 04 2022 The silicon age that led the computer revolution has significantly changed the world. The next 30 years will see the incorporation of new types of
functionality onto the chip-structures that will enable the chip to reason, to sense, to act and to communicate. Micromachining technologies offer a wide range of possibilities for active and passive devices.
Recent developments have produced sensors, actuators and optical systems. Many of these technologies are based on surface micromachining, which has evolved from silicon integrated circuit technology. This
book is written by experts in the field. It contains useful details in design and processing and can be utilized as a reference book or as a textbook.
Introduction to Liquid Crystals for Optical Design and Engineering Jun 07 2020 Devices based on liquid crystals have become the mainstay of display technology used in mobile devices, vehicles, computer
systems, and almost any other opportunity for information display imaginable. The aim of this book is to provide the optics community a liquid crystals primer that focuses on the optical components made from
these fascinating materials. The book provides a functional overview of liquid crystal devices, their history, and their applications so that readers are prepared for more advanced texts and can continue to grow
their abilities in this field. While it is not meant to be a complete mathematical treatise on the basics and applications of liquid crystals, the book does fill in some of the technical gaps, in particular in the area of
adaptive optics applications.
Intermediate Optical Design Feb 02 2020 This second volume based on Michael Kidger's popular short courses and workshops is aimed at readers already familiar with the concepts presented in Fundamental
Optical Design (SPIE Press Vol. PM92). It begins with a sweeping discussion of optimization that is written with the user in mind and continues with a unique look at the role of higher-order aberrations. The book's
key feature is its astounding presentation of a wide range of practical design examples, covering such problems as secondary spectrum correction, high numerical aperture designs, lasers, zoom lenses, tilted or
decentered optical systems, and price and performance requirements. Each scenario is accompanied by an in-depth discussion that goes well beyond the ray aberration plot, including useful insights into an
optical designer's thought processes
Optical and Digital Image Processing May 19 2021 In recent years, Moore's law has fostered the steady growth of the field of digital image processing, though the computational complexity remains a problem for
most of the digital image processing applications. In parallel, the research domain of optical image processing has matured, potentially bypassing the problems digital approaches were suffering and bringing
new applications. The advancement of technology calls for applications and knowledge at the intersection of both areas but there is a clear knowledge gap between the digital signal processing and the optical
processing communities. This book covers the fundamental basis of the optical and image processing techniques by integrating contributions from both optical and digital research communities to solve current
application bottlenecks, and give rise to new applications and solutions. Besides focusing on joint research, it also aims at disseminating the knowledge existing in both domains. Applications covered include
image restoration, medical imaging, surveillance, holography, etc... "a very good book that deserves to be on the bookshelf of a serious student or scientist working in these areas." Source: Optics and Photonics
News
Field Guide to Optoelectronics and Photonics Dec 26 2021 "This Field Guide covers the physics of semiconductors, from the materials used in optoelectronics and photonics to charge statistics and transport to
PN junctions and their applications. It then addresses the physics of the interactions between radiation and matter at different levels--macroscopic, microscopic, and quantum level--and includes the fundamental
concepts of waveguides, fiber optics, and photonics devices such as light modulators. It finally highlights important applications of the field in engineering and applied physics. The guide summarizes the
scientific and engineering foundations of optoelectronics and photonics and thus can be used as a textbook for college students, although it could be useful for practicing scientists and engineers as well"-Structured Light and Its Applications Apr 17 2021 New possibilities have recently emerged for producing optical beams with complex and intricate structures, and for the non-contact optical manipulation of
matter. Structured Light and Its Applications fully describes the electromagnetic theory, optical properties, methods and applications associated with this new technology. Detailed discussions are given of
unique beam characteristics, such as optical vortices and other wavefront structures, the associated phase properties and photonic aspects, along with applications ranging from cold atom manipulation to
optically driven micromachines. Features include: Comprehensive and authoritative treatments of the latest research in this area of nanophotonics, written by the leading researchers Accounts of numerous
microfluidics, nanofabrication, quantum informatics and optical manipulation applications Coverage that fully spans the subject area, from fundamental theory and simulations to experimental methods and
results Graduate students and established researchers in academia, national laboratories and industry will find this book an invaluable guide to the latest technologies in this rapidly developing field.
Comprehensive and definitive source of the latest research in nanotechnology written by the leading people in the field From theory to applications - all is presented in detail Editor is Chair of the SPIE
Nanotechnology Technical Group and is leading the way in generation and manipulation of complex beams
Infrared Fibers and Their Applications Jul 01 2022 As an expert in the field with nearly 30 years' experience, Harrington provides complete and up-to-date coverage of infrared fiber technology. Readers are given
in-depth facts about the three key types of IR fibers, including how they developed and how they work. What sets this book apart is its comprehensive look at current and future applications, such as IR fiber
amplifiers and photonic bandgap fibers, as well as fabrication techniques. Scientists, engineers, and business people will learn about their myriad uses and possible uses in telecommunications, medicine and
surgery, and sensors, among others.

Field Guide to Fiber Optic Sensors Jul 21 2021 The continued improvement and reduction in costs associated with fiber optic technology associated with fiber sensors permit application areas that were
previously inaccessible. These trends are expected to continue as new techniques become available and older ones are successfully adapted to new applications. This Field Guide provides a broad introduction
to a variety of fiber optic sensors that have been successfully developed from the 1970s to the present. A wide range of examples are provided to inspire readers with ideas for new sensors and uses
Practical Applications of Infrared Thermal Sensing and Imaging Equipment Oct 24 2021 \- Preface - List of Figures - List of Tables - List of Acronyms and Abbreviations - Preface - Introduction - Basics of
Noncontact Thermal Measurement - Matching the Instrument to the Application - Instruments Overview - Using IR Sensing and Imaging Instruments - Introduction to Applications - Plant Condition Monitoring and
Predictive Maintenance - Buildings and Infrastructure - Materials Testing - Product and Process Monitoring Control - Night Vision, Security, and Surveillance - Life Sciences Thermography - Appendix A:
Commercial Instrument Performance Characteristics - Appendix B: Manufacturers of IR Sensing and Imaging Instruments - Appendix C: Table of Generic Normal Emissivities of Materials - Appendix D: A Glossary
of Terms for the Infrared Thermographer
Biologically Inspired Intelligent Robots Mar 05 2020 The multidisciplinary issues involved in the development of biologically inspired intelligent robots include materials, actuators, sensors, structures,
functionality, control, intelligence, and autonomy. This book reviews various aspects ranging from the biological model to the vision for the future.
High Dynamic Range Imaging Nov 24 2021
Biophotonics Dec 02 2019 This book introduces senior-level and postgraduate students to the principles and applications of biophotonics. It also serves as a valuable reference resource or as a short-course
textbook for practicing physicians, clinicians, biomedical researchers, healthcare professionals, and biomedical engineers and technicians dealing with the design, development, and application of photonics
components and instrumentation to biophotonics issues. The topics include the fundamentals of optics and photonics, the optical properties of biological tissues, light-tissue interactions, microscopy for
visualizing tissue components, spectroscopy for optically analyzing the properties of tissue, and optical biomedical imaging. It also describes tools and techniques such as laser and LED optical sources,
photodetectors, optical fibers, bioluminescent probes for labeling cells, optical-based biosensors, surface plasmon resonance, and lab-on-a-chip technologies. Among the applications are optical coherence
tomography (OCT), optical imaging modalities, photodynamic therapy (PDT), photobiostimulation or low-level light therapy (LLLT), diverse microscopic and spectroscopic techniques, tissue characterization,
laser tissue ablation, optical trapping, and optogenetics. Worked examples further explain the material and how it can be applied to practical designs, and the homework problems help test readers’ understanding
of the text.
Uncooled Thermal Imaging Feb 25 2022 This introduction to uncooled infrared focal plane arrays and their applications is aimed at professionals, students, and end users. Topics include principal uncooled
thermal detection mechanisms; fundamental performance limits and theoretical performance; the state of the art; and applications, technical trends, and systems employing uncooled arrays.
Medical Applications of Laser Molecular Imaging and Machine Learning Sep 03 2022
A System Engineering Approach to Imaging Jul 09 2020 This textbook addresses imaging from the system engineering point of view, examining advantages and disadvantages of imaging in various spectral
regions. Focuses on imaging principles and system concepts, rather than devices. Intended as a senior-year undergraduate or graduate level engineering textbook. A solution manual is included.
Digital Shearography Feb 13 2021 Steinchen and Yang, for whom credentials are not cited, present the principle and procedure of the technique and its application in nondestructive testing, strain measurement,
and vibration analysis. Aiming to meet the requirements of both beginning and experienced researchers, they emphasize the quantitative evaluation of shearographic interferograms, and offer examples of
applications using it in quantifying heat flow rate, and analyzing deviations. Annotation (c)2003 Book News, Inc., Portland, OR (booknews.com).
Alien Vision Jan 03 2020 Austin Richards takes readers on a visual tour of the electromagnetic spectrum beyond the range of human sight, using imaging technology as the means to 'see' invisible light. Dozens
of colorful images and clear, concise descriptions make this an intriguing, accessible technical book. Richards explains the light spectrum, including visible light, and describes the advanced imaging
technologies that enable humans to synthesize our own version of 'alien' vision at different wavelengths, with applications ranging from fire fighting and law enforcement to botany and medicine.
Optical Architectures for Augmented-, Virtual-, and Mixed-reality Headsets Mar 17 2021 "This book is a timely review of the various optical architectures, display technologies, and building blocks for modern
consumer, enterprise, and defense head-mounted displays for various applications, including smart glasses, smart eyewear, and virtual-reality, augmented-reality, and mixed-reality headsets. Special attention is
paid to the facets of the human perception system and the need for a human-centric optical design process that allows for the most comfortable headset that does not compromise the user's experience. Major
challenges--from wearability and visual comfort to sensory and display immersion--must be overcome to meet market analyst expectations, and the book reviews the most appropriate optical technologies to
address such challenges, as well as the latest product implementations"-Applications of Biophotonics and Nanobiomaterials in Biomedical Engineering May 07 2020 This book provides a link between different disciplines of nanophysics, biophotonics, nanobiomaterials & applications
of nanobiophotonics in biomedical research and engineering. The fundamentals of light, matter, nanobiomaterials & nanophysics are discussed together, and relevant applications in biomedical engineering as
well as other related factors influencing the interaction process are explicated. Theoretical and experimental research is combined, emphasizing the influence of crucial common factors on applications.
Sculptured Thin Films Sep 10 2020 Sculptured thin films (STFs) are a class of nanoengineered materials with properties that can be designed and realized in a controllable manner using physical vapor
deposition. This text, presented as a course at the SPIE Optical Science and Technology Symposium, couples detailed knowledge of thin-film morphology with the optical response characteristics of STF devices.
An accompanying CD contains Mathematica programs for use with the presented formalisms. Thus, readers will learn to design and engineer STF materials and devices for future applications, particularly with
optical applications. Graduate students in optics and practicing optical engineers will find the text valuable, as well as those interested in emerging nanotechnologies for optical devices.
Uncooled Infrared Imaging Arrays and Systems Sep 22 2021 This is the first book to describe an emerging but already growing technology of thermal imaging based on uncooled infrared imaging arrays and
systems, which are the most exciting new developments in infrared technology today. This technology is of great importance to developers and users of thermal images for military and commercial applications.
The chapters, prepared by world leaders in the technology, describe not only the mainstream efforts, but also exciting new approaches and fundamental limits applicable to all. Unified approach to technology
development based on fundamental limits Individual chapters written by world leaders in each technology Novel potential approaches, allowing for the reduction of costs, described in detail Descriptive and
analytical Provides details of the mainstream approaches--resistive bolometric, pyroelectric/field enhanced pyroelectric, thermoelectric Provides insight into a unified approach to development of all types of
thermal imaging arrays Features state-of-the-art and selected new developments
Introduction to Metrology Applications in IC Manufacturing Jun 19 2021 Metrology has grown significantly, especially in semiconductor manufacturing, and such growth necessitates increased expertise. Until
now, this field has never had book written from the perspective of an engineer in a modern IC manufacturing and development environment. The topics in this Tutorial Text range from metrology at its most basic
level to future predictions and challenges, including measurement methods, industrial applications, fundamentals of traditional measurement system characterization and calibration, measurement system
characterization and calibration, semiconductor-specific applications, optical metrology measurement techniques, charged particle measurement techniques, x-ray and in situ metrology, hybrid metrology, and
mask making. Includes example spreadsheets of measurement uncertainty analysis--specifically, precision, matching, and relative accuracy.
LiDAR Technologies and Systems Jul 29 2019 "LiDAR technology and Systems is a tutorial book, covering LiDAR Technology. The introduction sets lidar in context, as one of many sensor technologies utilizing
electro-magnetic radiation. LiDAR is in the optical and infrared wavelengths, and it is an active sensor, which collects reflected EM radiation. It is similar to more familiar passive EO/IR sensors in wavelength, and
similar to radar in that it uses reflected radiation emitted by the sensor. The second chapter goes the > 50 years of lidar history. Chapter 3 covers the link budget - how much signal a LiDAR must emit in order to
get a certain number of reflected photons back. Chapter 4 discusses the rich phenomenology of LiDAR. One of the strengths of LiDAR is its' diverse phenomenology's. As a result, there are many flavors of
LiDAR. The most common is 3D imaging, but there are many other types of lidars, with different measurement objectives. The next 4 chapters discuss components of a LiDAR. Chapter 5 discusses laser sources,
chapter 6 LiDAR receivers, chapter 7 beam steering approaches, and chapter 8 LiDAR processing. The last 3 chapters are testing, metrics, and applications. Chapter 11, the applications chapter, picks 4 popular
applications and discusses these LiDARs, and how to build them, for these applications. Chapter 11 as a result will repeats some information in earlier chapters, but in the context of a particular application"-Handbook of Optical Metrology Dec 14 2020 Handbook of Optical Metrology: Principles and Applications begins by discussing key principles and techniques before exploring practical applications of optical
metrology. Designed to provide beginners with an introduction to optical metrology without sacrificing academic rigor, this comprehensive text: Covers fundamentals of light sources, lenses, prisms, and mirrors,
as well as optoelectronic sensors, optical devices, and optomechanical elements Addresses interferometry, holography, and speckle methods and applications Explains Moiré metrology and the optical
heterodyne measurement method Delves into the specifics of diffraction, scattering, polarization, and near-field optics Considers applications for measuring length and size, displacement, straightness and
parallelism, flatness, and three-dimensional shapes This new Second Edition is fully revised to reflect the latest developments. It also includes four new chapters—nearly 100 pages—on optical coherence
tomography for industrial applications, interference microscopy for surface structure analysis, noncontact dimensional and profile metrology by video measurement, and optical metrology in manufacturing
technology.
Plasmonic Optics Jan 27 2022 "Plasmonic optics is an emerging research field that combines electronics and photonics with nanostructures. This book presents the physics and applications of nanoscale
photophysics. Topics include surface plasmon polaritons, local surface plasmon resonances, extraordinary transmission, scattering enhancement, perfect absorption, and light radiation"-Physics and Applications of Negative Refractive Index Materials Jan 15 2021 Ever since the first experimental demonstration was reported in 2000, the interest in metamaterials and left-handed media that exhibit
a negative refractive index has increased exponentially. Surveying this explosive growth, Physics and Applications of Negative Refractive Index Materials covers the fundamental physical principles and emerging
engineering applications of structured electromagnetic metamaterials that yield a negative refraction as well as other unexpected physical properties. It provides detailed explanations on the history, development,
and main achievements of metamaterials. Making it easy to access relevant, up-to-date information on the field, the authors bring together the most important and influential papers related to metamaterials. They
present the principles of negative refraction and compare the uniqueness of novel metamaterials with other media that exhibit similar properties. The book discusses the design, optimization, and testing of
structured metamaterials as well as applications of metamaterials at frequencies ranging from radio wave to optical. It also explores novel concepts and phenomena, such as the perfect lens for super-resolution
imaging, hyper lenses that couple the near-field to radiative modes, electromagnetic cloaking and invisibility, and near-field optical imaging. Connecting theoretical ideas to recent experimental techniques and
results, this state-of-the-art book enables an understanding of the basic principles of and research contributions to metamaterials with negative refractive index and their electromagnetic properties.
Introduction to Adaptive Optics Nov 12 2020 Adaptive optics systems and components have achieved a level of sophistication and simplicity that goes beyond traditional applications in astronomy and the
military and into developments in medicine, manufacturing, and communications. This book was written for those interested in the multidisciplinary technology and those who need a broad-brush explanation
without wading through thousands of journal articles. It follows the structure of a one-day tutorial taught by the author, including humor and sidebars of historical material.
Computational Color Technology Jun 27 2019 Henry Kang provides the fundamental color principles and mathematical tools to prepare the reader for a new era of color reproduction, and for subsequent
applications in multispectral imaging, medical imaging, remote sensing, and machine vision. This book is intended to bridge the gap between color science and computational color technology, putting color
adaptation, color constancy, color transforms, color display, and color rendition in the domain of vector-matrix representations and theories. Computational Color Technology deals with color digital images on
the spectral level using vector-matrix representations so that the reader can learn to process digital color images via linear algebra and matrix theory.
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