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Waves And Fields In Optoelectronics
"Why should we learn about the behavior of waves in optical media with irregular, non-periodic,
and even disordered structures? First of all, because they can be found everywhere around us,
from complex functional materials to the arrangement of leaves on plant stems and even at the
inner core of number theory! Second, because the scattering behavior of waves in complex media
surprises us with emergent phenomena driven by interference effects. Third, because waves in
complex media unveil profound analogies between the classical and quantum transport regimes
beyond standard diffusion theory such as, for example, Anderson light localization. However,
while waves in periodic structures have been deeply investigated for more than a century and are
discussed by the majority of graduate-level textbooks in optics and photonics, the behavior of
waves in more general aperiodic environments is almost exclusively addressed in the specialized
literature and consequently has limited impact on graduate curricula. It is my goal to bridge
this gap by offering a comprehensive and interdisciplinary textbook that systematically
addresses both the conceptual foundation and the scattering properties of optical waves in
complex media"-The development and application of low-dimensional semiconductors have been rapid and
spectacular during the past decade. Ever improving epitaxial growth and device fabrication
techniques have allowed access to some remarkable new physics in quantum confined structures
while a plethora of new devices has emerged. The field of optoelectronics in particular has
benefited from these advances both in terms of improved performance and the invention of
fundamentally new types of device, at a time when the use of optics and lasers in
telecommunications, broadcasting, the Internet, signal processing, and computing has been
rapidly expanding. An appreciation of the physics of quantum and dynamic electronic processes in
confined structures is key to the understanding of many of the latest devices and their
continued development. Semiconductor Quantum Optoelectronics covers new physics and the latest
device developments in low-dimensional semiconductors. It allows those who already have some
familiarity with semiconductor physics and devices to broaden and expand their knowledge into
new and expanding topics in low-dimensional semiconductors. The book provides pedagogical
coverage of selected areas of new and pertinent physics of low-dimensional structures and
presents some optoelectronic devices presently under development. Coverage includes material and
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band structure issues and the physics of ultrafast, nonlinear, coherent, intersubband, and
intracavity phenomena. The book emphasizes various devices, including quantum wells, visible,
quantum cascade, and mode-locked lasers; microcavity LEDs and VCSELs; and detectors and logic
elements. An underlying theme is high-speed phenomena and devices for increased system
bandwidths.
Spanning static fields to terahertz waves, this volume explores the range of consequences
electromagnetic fields have on the human body. Topics discussed include essential interactions
and field coupling phenomena; electric field interactions in cells, focusing on ultrashort,
pulsed high-intensity fields; dosimetry or coupling of ELF fields into biological systems; and
the historical developments and recent trends in numerical dosimetry. It also discusses mobile
communication devices and the dosimetry of RF radiation into the human body, exposure and
dosimetry associated with MRI and spectroscopy, and available data on the interaction of
terahertz radiation with biological tissues, cells, organelles, and molecules.
This graduate-level textbook presents the principles, design methods, simulation, and materials
of photonic circuits. It provides state-of-the-art examples of silicon, indium phosphide, and
other materials frequently used in these circuits, and includes a thorough discussion of all
major types of devices. In addition, the book discusses the integrated photonic circuits (chips)
that are currently increasingly employed on the international technology market in connection
with short-range and long-range data communication. Featuring references from the latest
research in the field, as well as chapter-end summaries and problem sets, Principles of Photonic
Integrated Circuits is ideal for any graduate-level course on integrated photonics, or optical
technology and communication.
Electromagnetic Noise and Quantum Optical Measurements
Applied Optical Electronics (Volume Three)
Plasmonics: Fundamentals and Applications
Materials, Device Physics, Guided Wave Design
Confined Electrons and Photons
Fundamentals of Semiconductor Lasers

SPIE Milestones are collections of seminal papers from the world literature covering important discoveries and developments in
optics and photonics.
This review volume presents new developments in the preparation, physical characterization and applications of insulating materials
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for Optoelectronics. Insulators occupy a leading position as laser and optical amplifier hosts, electrooptic and acoustooptic
modulators, frequency doublers and optical parametric oscillators, photorefractive devices and radiator detectors. These
applications rely heavily on the development of advanced techniques for the preparation of both bulk and waveguide structures, the
adequate knowledge of the microscopic behaviour defects, impurities and a thorough understanding of their response to
electromagnetic fields. All these topics relating basic physicochemical aspects and applied performance are authoritatively discussed
in the book.
The most up-to-date book available on the physics of photonicdevices This new edition of Physics of Photonic Devices
incorporatessignificant advancements in the field of photonics that haveoccurred since publication of the first edition (Physics
ofOptoelectronic Devices). New topics covered include a brief historyof the invention of semiconductor lasers, the Lorentz dipole
methodand metal plasmas, matrix optics, surface plasma waveguides,optical ring resonators, integrated electroabsorptionmodulatorlasers, and solar cells. It also introduces exciting newfields of research such as: surface plasmonics and micro-ringresonators; the
theory of optical gain and absorption in quantumdots and quantum wires and their applications in semiconductorlasers; and novel
microcavity and photonic crystal lasers,quantum-cascade lasers, and GaN blue-green lasers within thecontext of advanced
semiconductor lasers. Physics of Photonic Devices, Second Edition presents novelinformation that is not yet available in book form
elsewhere. Manyproblem sets have been updated, the answers to which are availablein an all-new Solutions Manual for instructors.
Comprehensive,timely, and practical, Physics of Photonic Devices is an invaluabletextbook for advanced undergraduate and
graduate courses inphotonics and an indispensable tool for researchers working in thisrapidly growing field.
Maxwell's equations of isotropic media and some important identities. Reflection of plane waves from interfaces. Mirrors and
interferometers. Fresnel diffraction in paraxial limit. Hermit-Gaussian beams and their transformations. Optical fibers and guiding
layers. Coupling of modes - resonators and couplers. Distributed feedback structures. Acousto-optic modulators. Some nonlinear
systems. Wave propagation in anisotropic media. Electro-optic modulators. Nonlinear optics. Optical detection.
Recent Optical and Photonic Technologies
Electromagnetic Fields in Biological Systems
Interactions, Devices, and Applications
Photonic Devices
Waves and Fields in Optoelectronics
An Introduction to Applied Electromagnetics and Optics
LIGO's recent discovery of gravitational waves was headline news around the world. Many people will want to understand more
about what a gravitational wave is, how LIGO works, and how LIGO functions as a detector of gravitational waves.This book
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aims to communicate the basic logic of interferometric gravitational wave detectors to students who are new to the field. It
assumes that the reader has a basic knowledge of physics, but no special familiarity with gravitational waves, with general
relativity, or with the special techniques of experimental physics. All of the necessary ideas are developed in the book.The first
edition was published in 1994. Since the book is aimed at explaining the physical ideas behind the design of LIGO, it stands the
test of time. For the second edition, an Epilogue has been added; it brings the treatment of technical details up to date, and
provides references that would allow a student to become proficient with today's designs.
For decades, the surface-plasmon-polariton wave guided by the interface of simple isotropic materials dominated the scene.
However, in recent times research on electromagnetic surface waves guided by planar interfaces has expanded into new and
exciting areas. In the 1990's research focused on advancing knowledge of the newly discovered Dyakonov wave. More recently,
much of the surface wave research is motivated by the proliferation of nanotechnology and the growing number of materials
available with novel properties. This book leads the reader from the relatively simple surface-plasmon-polariton wave with
isotropic materials to the latest research on various types of electromagnetic surface waves guided by the interfaces of complex
materials enabled by recent developments in nanotechnology. This includes: Dyakonov waves guided by interfaces formed with
columnar thin films, Dyakonov-Tamm waves guided by interfaces formed with sculptured thin films, and multiple modes of
surface-plasmon-polariton waves guided by the interface of a metal and a periodically varying dielectric material. Gathers
research from the past 5 years in a single comprehensive view of electromagnetic surface waves. Written by the foremost experts
and researchers in the field. Layered presentation explains topics with an introductory overview level up to a highly technical
level.
Handbook of Optoelectronics offers a self-contained reference from the basic science and light sources to devices and modern
applications across the entire spectrum of disciplines utilizing optoelectronic technologies. This second edition gives a complete
update of the original work with a focus on systems and applications. Volume I covers the details of optoelectronic devices and
techniques including semiconductor lasers, optical detectors and receivers, optical fiber devices, modulators, amplifiers,
integrated optics, LEDs, and engineered optical materials with brand new chapters on silicon photonics, nanophotonics, and
graphene optoelectronics. Volume II addresses the underlying system technologies enabling state-of-the-art communications,
imaging, displays, sensing, data processing, energy conversion, and actuation. Volume III is brand new to this edition, focusing
on applications in infrastructure, transport, security, surveillance, environmental monitoring, military, industrial, oil and gas,
energy generation and distribution, medicine, and free space. No other resource in the field comes close to its breadth and depth,
with contributions from leading industrial and academic institutions around the world. Whether used as a reference, research
tool, or broad-based introduction to the field, the Handbook offers everything you need to get started. John P. Dakin, PhD, is
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professor (emeritus) at the Optoelectronics Research Centre, University of Southampton, UK. Robert G. W. Brown, PhD, is chief
executive officer of the American Institute of Physics and an adjunct full professor in the Beckman Laser Institute and Medical
Clinic at the University of California, Irvine.
Using numerous mathematical and numerical techniques of diffraction theory, Waves in Focal Regions: Propagation, Diffraction
and Focusing of Light, Sound and Water Waves provides a full and richly illustrated description of waves in focal regions. Unlike
most books, the author treats electromagnetic, acoustic, and water waves in one comprehensive volume. After an introductory
section, the book describes approximate diffraction theories and efficient numerical methods to study the focusing of various
kinds of waves. It then covers the physical interpretation of the theories, their accuracy, and the computational savings obtained,
emphasizing uniform asymptotic results that remain valid in the vicinity of shadow boundaries and caustics. The next part deals
with the focusing of scalar waves, including thorough theoretical analyses and detailed contour maps of diffraction patterns in
focal regions for a variety of different system parameters, such as f-number, Frensel number, aperture shape, amplitude
distribution, and wavefront aberration. The author proceeds to explore the diffraction and focusing of electromagnetic waves.
First solutions are derived for fields radiated by sources, reflected and refracted at plane interfaces, or diffracted by apertures in
plane screens, and then these solutions are applied to study the focusing in homogeneous media and through a plane dielectric
interface. In both cases, the author includes many computed results of the electromagnetic field distribution near focus.
Presenting both theoretical and experimental results, the following part examines the focusing of sound and water waves by
means of zone-plate lenses. The book concludes with a detailed study of the diffraction and focusing of water waves and a
comparison of the results of both linear and nonlinear theories with those of experiments.
Handbook of Optoelectronics
Electronics, Power Electronics, Optoelectronics, Microwaves, Electromagnetics, and Radar
Computational Methods
From Quantum Physics to Smart Devices
Methods for Modeling and Simulation of Guided-wave Optoelectronic Devices
Fundamentals Of Interferometric Gravitational Wave Detectors (Second Edition)
From the reviews: "Haus’ book provides numerous insights on topics of wide importance, and contains much
material not available elsewhere in book form. [...] an indispensable resource for those working in quantum
optics or electronics." Optics & Photonics News
Concentrating on presenting a thorough analysis of DFB lasers from a level suitable for research students, this
book emphasises and gives extensive coverage of computer aided modeling techniques.
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Waves and Fields in OptoelectronicsPrentice Hall
Suitable as either a student text or professional reference, Lightwave Engineering addresses the behavior of
electromagnetic waves and the propagation of light, which forms the basis of the wide-ranging field of
optoelectronics. Divided into two parts, the book first gives a comprehensive introduction to lightwave
engineering using plane wave and then offers an in-depth analysis of lightwave propagation in terms of
electromagnetic theory. Using the language of mathematics to explain natural phenomena, the book includes
numerous illustrative figures that help readers develop an intuitive understanding of light propagation. It also
provides helpful equations and outlines their exact derivation and physical meaning, enabling users to acquire
an analytical understanding as well. After explaining a concept, the author includes several problems that are
tailored to illustrate the explanation and help explain the next concept. The book addresses key topics
including fundamentals of interferometers and resonators, guided wave, optical fibers, and lightwave devices
and circuits. It also features useful appendices that contain formulas for Fourier transform, derivation of
Green's theorem, vector algebra, Gaussian function, cylindrical function, and more. Ranging from basic to more
difficult, the book’s content is designed for easily adjustable application, making it equally useful for university
lectures or a review of basic theory for professional engineers.
New Developments
Guided-Wave Optoelectronics
Electromagnetic Theory for Microwaves and Optoelectronics
Selected Papers on Coupled-mode Theory in Guided-wave Optics
Propagation, Diffraction and Focusing of Light, Sound and Water Waves
Physics of Photonic Devices
In two editions spanning more than a decade, The Electrical Engineering Handbook stands as the definitive reference to
the multidisciplinary field of electrical engineering. Our knowledge continues to grow, and so does the Handbook. For the
third edition, it has expanded into a set of six books carefully focused on a specialized area or field of study. Electronics,
Power Electronics, Optoelectronics, Microwaves, Electromagnetics, and Radar represents a concise yet definitive
collection of key concepts, models, and equations in these areas, thoughtfully gathered for convenient access.
Electronics, Power Electronics, Optoelectronics, Microwaves, Electromagnetics, and Radar delves into the fields of
electronics, integrated circuits, power electronics, optoelectronics, electromagnetics, light waves, and radar, supplying all
of the basic information required for a deep understanding of each area. It also devotes a section to electrical effects and
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devices and explores the emerging fields of microlithography and power electronics. Articles include defining terms,
references, and sources of further information. Encompassing the work of the world’s foremost experts in their respective
specialties, Electronics, Power Electronics, Optoelectronics, Microwaves, Electromagnetics, and Radar features the
latest developments, the broadest scope of coverage, and new material in emerging areas.
This book presents the separation-of-variables and T-matrix methods of calculating the scattering of electromagnetic
waves by particles. Analytical details and computer programs are provided for determining the scattering and absorption
characteristics of the finite-thickness slab, infinite circular cylinder (normal incidence), general axisymmetric particle, and
sphere.The computer programs are designed to generate data that is easy to graph and visualize, and test cases in the
book illustrate the capabilities of the programs. The connection between the theory and the computer programs is
reinforced by references in the computer programs to equations in the text. This cross-referencing will help the reader
understand the computer programs, and, if necessary, modify them for other purposes.
Diode Lasers and Photonic Integrated Circuits, Second Edition provides a comprehensive treatment of optical
communication technology, its principles and theory, treating students as well as experienced engineers to an in-depth
exploration of this field. Diode lasers are still of significant importance in the areas of optical communication, storage, and
sensing. Using the the same well received theoretical foundations of the first edition, the Second Edition now introduces
timely updates in the technology and in focus of the book. After 15 years of development in the field, this book will offer
brand new and updated material on GaN-based and quantum-dot lasers, photonic IC technology, detectors, modulators
and SOAs, DVDs and storage, eye diagrams and BER concepts, and DFB lasers. Appendices will also be expanded to
include quantum-dot issues and more on the relation between spontaneous emission and gain.
This book is a first-year graduate text on electromagnetic fields and waves. It is the translated and revised edition of the
Chinese version with the same title published by the Publishing House of Electronic Industry (PHEI) of China in 1994.
The text is based on the graduate course lectures on "Advanced Elec trodynamics" given by the authors at Tsinghua
University. More than 300 students from the Department of Electronic Engineering and the Depart ment of Applied
Physics have taken this course during the last decade. Their particular fields are microwave and millimeterwave theory
and technology, physical electronics, optoelectronics and engineering physics. As the title of the book shows, the texts
and examples in the book concentrate mainly on electromagnetic theory related to microwaves and optoelectronics, or
light wave technology. However, the book can also be used as an intermediate-level text or reference book on
electromagnetic fields and waves for students and scientists engaged in research in neighboring fields.
A Modern Perspective
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Light Scattering by Particles
Engineering Optics with MATLAB
Fundamentals and Device Applications
An Introduction to Classical Electromagnetic Radiation
Introduction to Electromagnetic Waves with Maxwell's Equations
The detailed and comprehensive presentation is unique in that it encourages the reader to consider
different semiconductor lasers from different angles. Emphasis is placed on recognizing common concepts
such operating principles and structure, and solving problems based on individual situations. The
treatment is enhanced by an historical account of advances in semiconductor lasers over the years,
discussing both those ideas that have persisted over the years and those that have faded out.
Bragg gratings, meander lines, clystron resonators, photonic crystals), antennas (e.g. circular and
conformal); and enables the reader to solve partial differential equations in other physical areas by
using the described principles."--BOOK JACKET.
The field of integrated- or guided-wave optics has experienced significant and continuous growth since
its inception in the late 1960s. There has been a considerable increase in research and development
activity in this field worldwide and some significant advances in the realization of working in tegrated
optic devices and modules have been made in recent years. In fact, there have already been some
commercial manufacturing and technical ap plications of such devices and modules. The guided-waveacoustooptics involving Bragg interactions between guided optical waves and surface acoustic waves is
one of the areas of in tegrated-optics that has reached some degree of scientific and technological
maturity. This topical volume is devoted to an in-depth treatment of this emerging branch of science and
technology. Presented in this volume are concise treatments on bulk-wave acoustooptics, guided-wave
optics, and surface acoustic waves, and detailed studies of guided-wave acoustooptic Bragg diffraction
in three promising material substrates, namely, LiNb0 , 3 ZnO/Si0 , and GaAs, the resulting wide band
modulators and deflectors, 2 and applications. The chapters cover not only the basic principles and the
oretical analysis, but also the design, fabrication, and measurement of the resulting devices and
modules, and their applications.
Modern technology is rapidly developing and for this reason future engineers need to acquire advanced
knowledge in science and technology, including electromagnetic phenomena. This book is a contemporary
text of a one-semester course for junior electrical engineering students. It covers a broad spectrum of
electromagnetic phenomena such as, surface waves, plasmas, photonic crystals, negative refraction as
well as related materials including superconductors. In addition, the text brings together
electromagnetism and optics as the majority of texts discuss electromagnetism disconnected from optics.
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In contrast, in this book both are discussed. Seven labs have been developed to accompany the material
of the book.
Principles of Photonic Integrated Circuits
Diode Lasers and Photonic Integrated Circuits
The Method of Lines
Waves in Focal Regions
NSAML '98 ; March 2 - 4, 1998
Introduction to Electromagnetism
The optical properties of semiconductors have played an important role since the identification of semiconductors as
"small" bandgap materials in the thinies, due both to their fundamental interest as a class of solids baving specific optical
propenies and to their many important applications. On the former aspect we can cite the fundamental edge absorption
and its assignment to direct or indirect transitions, many-body effects as revealed by exciton formation and
photoconductivity. On the latter aspect, large-scale applications sucb as LEDs and lasers, photovoltaic converters,
photodetectors, electro-optics and non-linear optic devices, come to mind. The eighties saw a revitalization of the whole
field due to the advent of heterostructures of lower-dimensionality, mainly two-dimensional quantum wells, which
through their enhanced photon-matter interaction yielded new devices with unsurpassed performance. Although many of
the basic phenomena were evidenced through the seventies, it was this impact on applications which in turn led to such a
massive investment in fabrication tools, thanks to which many new structures and materials were studied, yielding funher
advances in fundamental physics.
A thorough description of classical electromagnetic radiation, for electrical engineers and physicists.
Photonic devices lie at the heart of the communications revolution, and have become a large and important part of the
electronic engineering field, so much so that many colleges now treat this as a subject in its own right. With this in mind,
the author has put together a unique textbook covering every major photonic device, and striking a careful balance
between theoretical and practical concepts. The book assumes a basic knowledge of optics, semiconductors and
electromagnetic waves. Many of the key background concepts are reviewed in the first chapter. Devices covered include
optical fibers, couplers, electro-optic devices, magneto-optic devices, lasers and photodetectors. Problems are included at
the end of each chapter and a solutions set is available. The book is ideal for senior undergraduate and graduate courses,
but being device driven it is also an excellent engineers' reference.
This book is motivated by the very favorable reception given to the previous editions as well as by the considerable range
of new developments in the laser field since the publication of the third edition in 1989. These new developments include,
among others, quantum-well and muitiple-quantum-welliasers, diode-pumped solid-state lasers, new concepts for both
stable and unstable resonators, femtosecond lasers, ultra-high-brightness lasers, etc. This edition thus represents a
radically revised version of the preceding edition, amounting essentially to a new book in its own right. However, the
basic aim has remained the same, namely to provide a broad and unified description of laser behavior at the simplest
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level which is compatible with a correct physical understanding. The book is therefore intended as a textbook for a seniorlevel or first-year graduate course and/or as a reference book. The most relevant additions or changes to this edition can
be summarized as follows: 1. A much-more detailed description of Amplified Spontaneous Emission has been given
(Chapter 2) and a novel simplified treatment of this phenomenon, both for homogeneous and inhomogeneous lines, has
been introduced (Appendix C). 2. A major fraction of a new chapter (Chapter 3) is dedicated to the interaction of radiation
with semiconductor media, either in a bulk form or in a quantum-confined structure (quantum-well, quantum-wire and
quantum dot). 3.
Foundations for Guided-Wave Optics
Distributed Feedback Semiconductor Lasers
New Physics and Applications
Principles of Lasers
Analysis of Electromagnetic Fields and Waves
Lightwave Engineering

This invaluable textbook serves two purposes. The first is to introduce some traditional topics such as matrix formalism of geometrical
optics, wave propagation and diffraction, and some fundamental background on fourier optics. The second is to present the essentials of
acousto-optics and electro-optics, and provide the students with experience in modeling the theory and applications using a commonly
used software tool MATLAB . The book is based on the authors' own in-class lectures as well as researches in the area.
A text on electromagnetic fields and waves. It is useful reference for researchers and engineers in the areas of microwaves and
optoelectronics. It discusses the field analysis of electromagnetic waves confined in material boundaries, or so-called guided waves, and
electromagnetic waves in the dispersive media and anisotropic media.
Handbook of Optoelectronics offers a self-contained reference from the basic science and light sources to devices and modern applications
across the entire spectrum of disciplines utilizing optoelectronic technologies. This second edition gives a complete update of the original
work with a focus on systems and applications. Volume I covers the details of optoelectronic devices and techniques including
semiconductor lasers, optical detectors and receivers, optical fiber devices, modulators, amplifiers, integrated optics, LEDs, and engineered
optical materials with brand new chapters on silicon photonics, nanophotonics, and graphene optoelectronics. Volume II addresses the
underlying system technologies enabling state-of-the-art communications, imaging, displays, sensing, data processing, energy conversion,
and actuation. Volume III is brand new to this edition, focusing on applications in infrastructure, transport, security, surveillance,
environmental monitoring, military, industrial, oil and gas, energy generation and distribution, medicine, and free space. No other resource
in the field comes close to its breadth and depth, with contributions from leading industrial and academic institutions around the world.
Whether used as a reference, research tool, or broad-based introduction to the field, the Handbook offers everything you need to get
started. (The previous edition of this title was published as Handbook of Optoelectronics, 9780750306461.) John P. Dakin, PhD, is
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professor (emeritus) at the Optoelectronics Research Centre, University of Southampton, UK. Robert G. W. Brown, PhD, is chief
executive officer of the American Institute of Physics and an adjunct full professor in the Beckman Laser Institute and Medical Clinic at the
University of California, Irvine.
Discover an innovative and fresh approach to teaching classical electromagnetics at a foundational level Introduction to Electromagnetic
Waves with Maxwell’s Equations delivers an accessible and practical approach to teaching the wellknown topics all electromagnetics
instructors must include in their syllabus. Based on the author’s decades of experience teaching the subject, the book is carefully tuned to
be relevant to an audience of engineering students who have already been exposed to the basic curricula of linear algebra and multivariate
calculus. Forming the backbone of the book, Maxwell’s equations are developed step-by-step in consecutive chapters, while related
electromagnetic phenomena are discussed simultaneously. The author presents accompanying mathematical tools alongside the material
provided in the book to assist students with retention and comprehension. The book contains over 100 solved problems and examples with
stepwise solutions offered alongside them. An accompanying website provides readers with additional problems and solutions. Readers will
also benefit from the inclusion of: A thorough introduction to preliminary concepts in the field, including scalar and vector fields, cartesian
coordinate systems, basic vector operations, orthogonal coordinate systems, and electrostatics, magnetostatics, and electromagnetics An
exploration of Gauss’ Law, including integral forms, differential forms, and boundary conditions A discussion of Ampere’s Law,
including integral and differential forms and Stoke’s Theorem An examination of Faraday’s Law, including integral and differential
forms and the Lorentz Force Law Perfect for third-and fourth-year undergraduate students in electrical engineering, mechanical
engineering, applied maths, physics, and computer science, Introduction to Electromagnetic Waves with Maxwell’s Equations will also
earn a place in the libraries of graduate and postgraduate students in any STEM program with applications in electromagnetics.
From Coulomb to Maxwell
Guided-Wave Acousto-Optics
Handbook of Optoelectronics (Two-Volume Set)
National Symposium on Advances in Microwaves and Lightwaves
Insulating Materials for Optoelectronics
Handbook of Optoelectronics, Second Edition
A field as diverse as optoelectronics needs a reference that is equally versatile. From basic physics
and light sources to devices and state-of-the-art applications, the Handbook of Optoelectronics provides
comprehensive, self-contained coverage of fundamental concepts and practical applications across the
entire spectrum of disciplines encompassed by optoelectronics. The handbook unifies a broad array of
current research areas with a forward-looking focus on systems and applications. Beginning with an
introduction to the relevant principles of physics, materials science, engineering, and optics, the book
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explores the details of optoelectronic devices and techniques including semiconductor lasers, optical
detectors and receivers, optical fiber devices, modulators, amplifiers, integrated optics, LEDs, and
engineered optical materials. Applications and systems then become the focus, with sections devoted to
industrial, medical, and commercial applications, communications, imaging and displays, sensing and data
processing, spectroscopic analysis, the art of practical optoelectronics, and future prospects. This
extensive resource comprises the efforts of more than 70 world-renowned experts from leading industrial
and academic institutions around the world and includes many references to contemporary works. Whether
used as a field reference, as a research tool, or as a broad and self-contained introduction to the
field, the Handbook of Optoelectronics places everything you need in a unified, conveniently organized
format.
Research and development in modern optical and photonic technologies have witnessed quite fast growing
advancements in various fundamental and application areas due to availability of novel fabrication and
measurement techniques, advanced numerical simulation tools and methods, as well as due to the
increasing practical demands. The recent advancements have also been accompanied by the appearance of
various interdisciplinary topics. The book attempts to put together state-of-the-art research and
development in optical and photonic technologies. It consists of 21 chapters that focus on interesting
four topics of photonic crystals (first 5 chapters), THz techniques and applications (next 7 chapters),
nanoscale optical techniques and applications (next 5 chapters), and optical trapping and manipulation
(last 4 chapters), in which a fundamental theory, numerical simulation techniques, measurement
techniques and methods, and various application examples are considered. This book deals with recent and
advanced research results and comprehensive reviews on optical and photonic technologies covering the
aforementioned topics. I believe that the advanced techniques and research described here may also be
applicable to other contemporary research areas in optical and photonic technologies. Thus, I hope the
readers will be inspired to start or to improve further their own research and technologies and to
expand potential applications. I would like to express my sincere gratitude to all the authors for their
outstanding contributions to this book.
This edition aims to expand on the first edition and take the reader through to the wave equation on
coaxial cable and free-space by using Maxwell’s equations. The new chapters include time varying signals
and fundamentals of Maxwell's equations. This book will introduce and discuss electromagnetic fields in
an accessible manner. The author explains electroconductive fields and develops ideas relating to signal
propagation and develops Maxwell’s equations and applies them to propagation in a planar optical
waveguide. The first of the new chapters introduces the idea of a travelling wave by considering the
variation of voltage along a coaxial line. This concept will be used in the second new chapter which
solves Maxwell’s equations in free-space and then applies them to a planar optical waveguide in the
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third new chapter. As this is an area that most students find difficult, it links back to the earlier
chapters to aid understanding. This book is intended for first- and second-year electrical and
electronic undergraduates and can also be used for undergraduates in mechanical engineering, computing
and physics. The book includes examples and homework problems. Introduces and examines electrostatic
fields in an accessible manner Explains electroconductive fields Develops ideas relating to signal
propagation Examines Maxwell’s equations and relates them to propagation in a planar optical waveguide
Martin Sibley recently retired after 33 years of teaching at the University of Huddersfield. He has a
PhD from Huddersfield Polytechnic in Preamplifier Design for Optical Receivers. He started his career in
academia in 1986 having spent 3 years as a postgraduate student and then 2 years as a British Telecomfunded research fellow. His research work had a strong bias to the practical implementation of research,
and he taught electromagnetism and communications at all levels since 1986. Dr. Sibley finished his
academic career as a Reader in Communications, School of Computing and Engineering, University of
Huddersfield. He has authored five books and published over 80 research papers.
A classroom-tested introduction to integrated and fiber optics This text offers an in-depth treatment of
integrated and fiber optics, providing graduate students, engineers, and scientists with a solid
foundation of the principles, capabilities, uses, and limitations of guided-wave optic devices and
systems. In addition to the transmission properties of dielectric waveguides and optical fibers, this
book covers the principles of directional couplers, guided-wave gratings, arrayed-waveguide gratings,
and fiber optic polarization components. The material is fully classroom-tested and carefully structured
to help readers grasp concepts quickly and apply their knowledge to solving problems. Following an
overview, including important nomenclature and notations, the text investigates three major topics:
Integrated optics Fiber optics Pulse evolution and broadening in optical waveguides Each chapter starts
with basic principles and gradually builds to more advanced concepts and applications. Compelling
reasons for including each topic are given, detailed explanations of each concept are provided, and
steps for each derivation are carefully set forth. Readers learn how to solve complex problems using
physical concepts and simplified mathematics. Illustrations throughout the text aid in understanding key
concepts, while problems at the end of each chapter test the readers' grasp of the material. The author
has designed the text for upper-level undergraduates, graduate students in physics and electrical and
computer engineering, and scientists. Each chapter is self-contained, enabling instructors to choose a
subset of topics to match their particular course needs. Researchers and practitioners can also use the
text as a self-study guide to gain a better understanding of photonic and fiber optic devices and
systems.
Concepts, Devices, and Techniques (Volume One)
Semiconductor Quantum Optoelectronics
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Considered a major field of photonics, plasmonics offers the potential to confine and guide
light below the diffraction limit and promises a new generation of highly miniaturized photonic
devices. This book combines a comprehensive introduction with an extensive overview of the
current state of the art. Coverage includes plasmon waveguides, cavities for field-enhancement,
nonlinear processes and the emerging field of active plasmonics studying interactions of surface
plasmons with active media.
The first guided-wave components that employed signals in the form of light beams traveling
along thin films were fabricated a little more than two decades ago. The parallel development of
semiconductor lasers and the subsequent availability of low-loss optical fibers made possible
the imple mentation of completely optical systems for communications, signal pro cessing and
other applications that had used only electronic circuitry in the past. Referred to as
integrated optics, this technology has been rein forced by utilizing electronic components that
act as controlling elements or perform other functions for which the optical counterparts are
not as effec tive. The broader area thus generated was aptly named optoelectronics and it
currently represents a fascinating, rapidly evolving and most promising technology.
Specifically, the amalgamation of electronic and optics compo nents into an integrated
optoelectronics format is expected to provide a wide range of systems having miniaturized, high
speed, broad band and reliable components for telecommunications, data processing, optical
computing and other applications in the near and far future. This book is intended to cover
primarily the optical portion of the op toelectronics area by focusing on the theory and
applications of components that use guided optical waves. Hence all aspects of integrated optics
are dis cussed, but optoelectronic components having primarily electronic rather than optical
functions have not been included. Each chapter has been writ ten by experts who have actively
participated in developing the specific areas addressed by them.
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