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Balanis’ second edition of Advanced Engineering Electromagnetics – a
global best-seller for over 20 years – covers the advanced knowledge
engineers involved in electromagnetic need to know, particularly as the
topic relates to the fast-moving, continually evolving, and rapidly
expanding field of wireless communications. The immense interest in
wireless communications and the expected increase in wireless
communications systems projects (antenna, microwave and wireless
communication) points to an increase in the number of engineers needed
to specialize in this field. In addition, the Instructor Book Companion Site
contains a rich collection of multimedia resources for use with this text.
Resources include: Ready-made lecture notes in Power Point format for all
the chapters. Forty-nine MATLAB® programs to compute, plot and animate
some of the wave phenomena Nearly 600 end-of-chapter problems, that's
an average of 40 problems per chapter (200 new problems; 50% more than
in the first edition) A thoroughly updated Solutions Manual 2500 slides for
Instructors are included.
An integrated approach to fractals and point processes This publication
provides a complete and integrated presentation ofthe fields of fractals and
point processes, from definitions andmeasures to analysis and estimation.
The authors skillfullydemonstrate how fractal-based point processes,
established as theintersection of these two fields, are tremendously useful
forrepresenting and describing a wide variety of diverse phenomena inthe
physical and biological sciences. Topics range frominformation-packet
arrivals on a computer network toaction-potential occurrences in a neural
preparation. The authors begin with concrete and key examples of fractals
andpoint processes, followed by an introduction to fractals and
chaos.Point processes are defined, and a collection of
characterizingmeasures are presented. With the concepts of fractals and
pointprocesses thoroughly explored, the authors move on to integrate
thetwo fields of study. Mathematical formulations for severalimportant
fractal-based point-process families are provided, aswell as an explanation
of how various operations modify suchprocesses. The authors also
examine analysis and estimationtechniques suitable for these processes.
Finally, computer networktraffic, an important application used to illustrate
the variousapproaches and models set forth in earlier chapters,
isdiscussed. Throughout the presentation, readers are exposed to a
number ofimportant applications that are examined with the aid of a set
ofpoint processes drawn from biological signals and computer
networktraffic. Problems are provided at the end of each chapter
allowingreaders to put their newfound knowledge into practice, and
allsolutions are provided in an appendix. An accompanying Web
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sitefeatures links to supplementary materials and tools to assist withdata
analysis and simulation. With its focus on applications and numerous
solved problem sets,this is an excellent graduate-level text for courses in
suchdiverse fields as statistics, physics, engineering, computerscience,
psychology, and neuroscience.
Introduction to Fiber-Optic Communications provides students with the
most up-to-date, comprehensive coverage of modern optical fiber
communications and applications, striking a fine balance between theory
and practice that avoids excessive mathematics and derivations. Unlike
other textbooks currently available, this book covers all of the important
recent technologies and developments in the field, including electro-optic
modulators, coherent optical systems, and silicon integrated photonic
circuits. Filled with practical, relevant worked examples and exercise
problems, the book presents complete coverage of the topics that optical
and communications engineering students need to be successful. From
principles of optical and optoelectronic components, to optical
transmission system design, and from conventional optical fiber links, to
more useful optical communication systems with advanced modulation
formats and high-speed DSP, this book covers the necessities on the topic,
even including today’s important application areas of passive optical
networks, datacenters and optical interconnections. Covers fiber-optic
communication system fundamentals, design rules and terminologies
Provides students with an understanding of the physical principles and
characteristics of passive and active fiber-optic components Teaches
students how to perform fiber-optic system design, performance evaluation
and troubleshooting Includes modern advances in modulation and
decoding strategies
This book focuses primarily on senior undergraduates and graduates in
Electromagnetics Waves and Materials courses. The book takes an
integrative approach to the subject of electromagnetics by supplementing
quintessential "old school" information and methods with instruction in the
use of new commercial software such as MATLAB. Homework problems,
PowerPoint slides, an instructor’s manual, a solutions manual, MATLAB
downloads, quizzes, and suggested examination problems are included.
Revised throughout, this new edition includes two key new chapters on
artificial electromagnetic materials and electromagnetics of moving media.
Electromagnetic Waves, Materials, and Computation with MATLAB
Fundamentals and Engineering
Photonics and Lasers
Fundamentals of Ceramics
Carbon
Holographic Interferometry provides a valuable and up-to-date source of information in the rapidly
expanding field. The eight specialists` contributions cover the principles and methods currently in use. The
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scope of the book has been limited to the study of opaque object and ample space has been devoted to a
comprehensive treatment of the phenomena of fringe formation, with a particular emphasis on the
quantitative evaluation of the holographic interference fringe patterns. The emergence of computer-aided
fringe analysis and phase-shifting techniques have simplified considerably the quantative real-time
measurements of object shapes and deformations. The last two chapters provide a reasonably
detailedoverview of full-field holographic methods for the measurement of shapes, displacements,
dervatives, difference displacements and vibrations.
For one-semester, undergraduate-level courses in Optoelectronics and Photonics, in the departments of
electrical engineering, engineering physics, and materials science and engineering. This text takes a fresh
look at the enormous developments in electo-optic devices and associated materials.
In recent years, photonics has found increasing applications in such areas as communications, signal
processing, computing, sensing, display, printing, and energy transport. Now, Fundamentals of Photonics is
the first self-contained introductory-level textbook to offer a thorough survey of this rapidly expanding area
of engineering and applied physics. Featuring a logical blend of theory and applications, coverage includes
detailed accounts of the primary theories of light, including ray optics, wave optics, electromagnetic optics,
and photon optics, as well as the interaction of light with matter, and the theory of semiconductor materials
and their optical properties. Presented at increasing levels of complexity, these sections serve as building
blocks for the treatment of more advanced topics, such as Fourier optics and holography, guidedwave and
fiber optics, photon sources and detectors, electro-optic and acousto-optic devices, nonlinear optical devices,
fiber-optic communications, and photonic switching and computing. Included are such vital topics as:
Generation of coherent light by lasers, and incoherent light by luminescence sources such as light-emitting
diodes Transmission of light through optical components (lenses, apertures, and imaging systems),
waveguides, and fibers Modulation, switching, and scanning of light through the use of electrically,
acoustically, and optically controlled devices Amplification and frequency conversion of light by the use of
wave interactions in nonlinear materials Detection of light by means of semiconductor photodetectors Each
chapter contains summaries, highlighted equations, problem sets and exercises, and selected reading lists.
Examples of real systems are included to emphasize the concepts governing applications of current interest,
and appendices summarize the properties of one- and two-dimensional Fourier transforms, linear-systems
theory, and modes of linear systems. An Instructor's Manual presenting detailed solutions to all the problems
in the book is available from the Wiley editorial department.
From optical fundamentals to advanced applications, this comprehensive guide to micro-optics covers all the
key areas for those who need an in-depth introduction to micro-optic devices, technologies, and applications.
Topics covered range from basic optics, optical materials, refraction, and diffraction, to micro-mirrors,
micro-lenses, diffractive optics, optoelectronics, and fabrication. Advanced topics, such as tunable and nanooptics, are also discussed. Real-world case studies and numerous worked examples are provided throughout,
making complex concepts easier to follow, whilst an extensive bibliography provides a valuable resource for
further study. With exercises provided at the end of each chapter to aid and test understanding, this is an
ideal textbook for graduate and advanced undergraduate students taking courses in optics, photonics, microoptics, microsystems, and MEMs. It is also a useful self-study guide for research engineers working on optics
development.
Lasers and Electro-optics
Exploring Life with Light
Plasmonics: Fundamentals and Applications
Neuromorphic Photonics
An Introduction

This book provides the first comprehensive, up-to-date and
self-contained introduction to the emergent field of
Programmable Integrated Photonics (PIP). It covers both
theoretical and practical aspects, ranging from basic
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technologies and the building of photonic component blocks,
to designalternatives and principles of complex programmable
photonic circuits, their limiting factors, techniques for
characterization and performance monitoring/control, and
their salient applications both in the classical as well as
in the quantum information fields. The book concentrates and
focusesmainly on the distinctive features of programmable
photonics, as compared to more traditional ASPIC
approaches.After some years during which the Application
Specific Photonic Integrated Circuit (ASPIC) paradigm
completely dominated the field of integrated optics, there
has been an increasing interest in PIP. The rising interest
in PIP is justified by the surge in a number of emerging
applications that callfor true flexibility and
reconfigurability, as well as low-cost, compact, and lowpower consuming devices.Programmable Integrated Photonics is
a new paradigm that aims at designing common integrated
optical hardware configurations, which by suitable
programming, can implement a variety of functionalities.
These in turn can be exploited as basic operations in many
application fields. Programmabilityenables, by means of
external control signals, both chip reconfiguration for
multifunction operation, as well as chip stabilization
against non-ideal operations due to fluctuations in
environmental conditions and fabrication errors. Programming
also allows for the activation of parts of the chip,which
are not essential for the implementation of a given
functionality, but can be of help in reducing noise levels
through the diversion of undesired reflections.
Readily available commercial software enables engineers and
students to perform routine calculations and design without
necessarily having a sufficient conceptual understanding of
the anticipated solution. The software is so user-friendly
that it usually produces a beautiful colored visualization
of that solution, often camouflaging the fact that t
This is an introduction to the quantum theory of light and
its broad implications and applications. A significant part
of the book covers material with direct relevance to current
basic and applied research, such as quantum fluctuations and
their role in laser physics and the theory of forces between
macroscopic bodies (Casimir effects). The book includes
numerous historical sidelights throughout, and approximately
seventy exercises. The book provides detailed expositions of
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the theory with emphasis on general physical principles.
Foundational topics in classical and quantum electrodynamics
are addressed in the first half of the book, including the
semiclassical theory of atom-field interactions, the
quantization of the electromagnetic field in dispersive and
dissipative media, uncertainty relations, and spontaneous
emission. The second half begins with a chapter on the
Jaynes-Cummings model, dressed states, and some distinctly
quantum-mechanical features of atom-field interactions, and
includes discussion of entanglement, the no-cloning theorem,
von Neumann's proof concerning hidden variable theories,
Bell's theorem, and tests of Bell inequalities. The last two
chapters focus on quantum fluctuations and fluctuationdissipation relations, beginning with Brownian motion, the
Fokker-Planck equation, and classical and quantum Langevin
equations. Detailed calculations are presented for the laser
linewidth, spontaneous emission noise, photon statistics of
linear amplifiers and attenuators, and other phenomena. Van
der Waals interactions, Casimir forces, the Lifshitz theory
of molecular forces between macroscopic media, and the manybody theory of such forces based on dyadic Green functions
are analyzed from the perspective of Langevin noise, vacuum
field fluctuations, and zero-point energy.
Covering a broad range of topics in modern optical physics
and engineering, this textbook is invaluable for
undergraduate students studying laser physics,
optoelectronics, photonics, applied optics and optical
engineering. This new edition has been re-organized, and now
covers many new topics such as the optics of stratified
media, quantum well lasers and modulators, free electron
lasers, diode-pumped solid state and gas lasers, imaging and
non-imaging optical systems, squeezed light, periodic poling
in nonlinear media, very short pulse lasers and new
applications of lasers. The textbook gives a detailed
introduction to the basic physics and engineering of lasers,
as well as covering the design and operational principles of
a wide range of optical systems and electro-optic devices.
It features full details of important derivations and
results, and provides many practical examples of the design,
construction and performance characteristics of different
types of lasers and electro-optic devices.
Principles of Electromagnetic Waves and Materials
Integrated Photonics
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Principles and Practices
Nanoscale Spectroscopy with Applications
Engineering Optics with MATLAB
A comprehensive resource to designing andconstructing analog photonic
links capable of high RFperformance Fundamentals of Microwave
Photonics provides acomprehensive description of analog optical links
from basicprinciples to applications. The book is organized into fourparts.
The first begins with a historical perspective of microwavephotonics,
listing the advantages of fiber optic links anddelineating analog vs. digital
links. The second section coversbasic principles associated with
microwave photonics in both the RFand optical domains. The third focuses
on analog modulationformats—starting with a concept, deriving the RF
performancemetrics from basic physical models, and then analyzing
issuesspecific to each format. The final part examines applications
ofmicrowave photonics, including analog receive-mode systems,highpower photodiodes applications, radio astronomy, and arbitrarywaveform
generation. Covers fundamental concepts including basic treatments
ofnoise, sources of distortion and propagation effects Provides design
equations in easy-to-use forms as quickreference Examines analog
photonic link architectures along with theirapplication to RF systems A
thorough treatment of microwave photonics, Fundamentals ofMicrowave
Photonics will be an essential resource in thelaboratory, field, or during
design meetings. The authors have more than 55 years of combined
professionalexperience in microwave photonics and have published more
than 250associated works.
Fundamentals of Photonics: A complete, thoroughly updated, full-color
second edition Now in a new full-color edition, Fundamentals of Photonics,
Second Edition is a self-contained and up-to-date introductory-level
textbook that thoroughly surveys this rapidly expanding area of
engineering and applied physics. Featuring a logical blend of theory and
applications, coverage includes detailed accounts of the primary theories
of light, including ray optics, wave optics, electromagnetic optics, and
photon optics, as well as the interaction of photons and atoms, and
semiconductor optics. Presented at increasing levels of complexity,
preliminary sections build toward more advanced topics, such as Fourier
optics and holography, guided-wave and fiber optics, semiconductor
sources and detectors, electro-optic and acousto-optic devices, nonlinear
optical devices, optical interconnects and switches, and optical fiber
communications. Each of the twenty-two chapters of the first edition has
been thoroughly updated. The Second Edition also features entirely new
chapters on photonic-crystal optics (including multilayer and periodic
media, waveguides, holey fibers, and resonators) and ultrafast optics
(including femtosecond optical pulses, ultrafast nonlinear optics, and
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optical solitons). The chapters on optical interconnects and switches and
optical fiber communications have been completely rewritten to
accommodate current technology. Each chapter contains summaries,
highlighted equations, exercises, problems, and selected reading lists.
Examples of real systems are included to emphasize the concepts
governing applications of current interest.
Fundamentals of Nonlinear Optics encompasses a broad spectrum of
nonlinear phenomena from second-harmonic generation to soliton
formation. The wide use of nonlinear optical phenomena in laboratories
and commercial devices requires familiarity with the underlying physics as
well as practical device considerations. This text adopts a combined
approach to analyze the complimentary aspects of nonlinear optics,
enabling a fundamental understanding of both a given effect and practical
device applications. After a review chapter on linear phenomena important
to nonlinear optics, the book tackles nonlinear phenomena with a look at
the technologically important processes of second-harmonic generation,
sum-frequency and difference-frequency generation, and the electro-optic
effect. The author covers these processes in considerable detail at both
theoretical and practical levels as the formalisms developed for these
effects carry to subsequent topics, such as four-wave mixing, self-phase
modulation, Raman scattering, Brillouin scattering, and soliton formation.
Consistently connecting theory, process, effects, and applications, this
introductory text encourages students to master key concepts and to solve
nonlinear optics problems—preparing them for more advanced study. Along
with extensive problems at the end of each chapter, it presents general
algorithms accessible to any scientific graphical and programming
package. Watch the author speak about the book.
This book introduces the key concepts of nanoscale spectroscopy
methods used in nanotechnologies in a manner that is easily digestible for
a beginner in the field. It discusses future applications of nanotechnologies
in technical industries. It also covers new developments and
interdisciplinary research in engineering, science, and medicine. An
overview of nanoscale spectroscopy for nanotechnologies, the book
describes the technologies with an emphasis on how they work and on
their key benefits. It also serves as a reference for veterans in the field.
Laser Physics
Fundamentals of Micro-Optics
Fundamentals of Photonics
An Applied Approach
Principles of Photonic Integrated Circuits
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
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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.
This updated, second edition textbook provides a thorough and accessible treatment of
semiconductor lasers from a design and engineering perspective. It includes both the physics
of devices as well as the engineering, designing and testing of practical lasers. The material is
presented clearly with many examples provided. Readers of the book will come to understand
the finer aspects of the theory, design, fabrication and test of these devices and have an
excellent background for further study of optoelectronics.
This book describes the fascinating recent advances made concerning the chaos, stability and
instability of semiconductor lasers, and discusses their applications and future prospects in
detail. It emphasizes the dynamics in semiconductor lasers by optical and electronic feedback,
optical injection, and injection current modulation. Applications of semiconductor laser chaos,
control and noise, and semiconductor lasers are also demonstrated. Semiconductor lasers
with new structures, such as vertical-cavity surface-emitting lasers and broad-area
semiconductor lasers, are intriguing and promising devices. Current topics include fast
physical number generation using chaotic semiconductor lasers for secure communication,
development of chaos, quantum-dot semiconductor lasers and quantum-cascade
semiconductor lasers, and vertical-cavity surface-emitting lasers. This fourth edition has been
significantly expanded to reflect the latest developments. The fundamental theory of laser
chaos and the chaotic dynamics in semiconductor lasers are discussed, but also for example
the method of self-mixing interferometry in quantum-cascade lasers, which is indispensable in
practical applications. Further, this edition covers chaos synchronization between two lasers
and the application to secure optical communications. Another new topic is the consistency
and synchronization property of many coupled semiconductor lasers in connection with the
analogy of the dynamics between synaptic neurons and chaotic semiconductor lasers, which
are compatible nonlinear dynamic elements. In particular, zero-lag synchronization between
distant neurons plays a crucial role for information processing in the brain. Lastly, the book
presents an application of the consistency and synchronization property in chaotic
semiconductor lasers, namely a type of neuro-inspired information processing referred to as
reservoir computing.
This invaluable second edition provides more in-depth discussions and examples in various
chapters. Based largely on the authors' own in-class lectures as well as research in the area,
the comprehensive textbook serves two purposes. The first introduces some traditional topics
such as matrix formalism of geometrical optics, wave propagation and diffraction, and some
fundamental background on Fourier optics. The second presents the essentials of acoustooptics and electro-optics, and provides the students with experience in modeling the theory
and applications using a commonly used software tool MATLAB®. Request Inspection Copy
WIRELESS TERAHERTZ GENERATION USING OPTICAL WAVEGUIDES
Including Noise Reduction, Trapped Ions, Quantum Trajectories, and Decoherence
Programmable Integrated Photonics
Quantum Optics
Stability, Instability and Chaos

Plasmonics is a rapidly developing field that combines fundamental research and applications
ranging from areas such as physics to engineering, chemistry, biology, medicine, food sciences,
and the environmental sciences. Plasmonics appeared in the 1950s with the discovery of surface
plasmon polaritons. Plasmonics then went through a novel propulsion in the mid-1970s, when
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surface-enhanced Raman scattering was discovered. Nevertheless, it is in this last decade that a
very significant explosion of plasmonics and its applications has occurred. Thus, this book
provides a snapshot of the current advances in these various areas of plasmonics and its
applications, such as engineering, sensing, surface-enhanced fluorescence, catalysis, and
photovoltaic devices.
"Engineering Electromagnetics and Waves" is designed for upper-division college and university
engineering students, for those who wish to learn the subject through self-study, and for
practicing engineers who need an up-to-date reference text. The student using this text is
assumed to have completed typical lower-division courses in physics and mathematics as well as
a first course on electrical engineering circuits." "This book provides engineering students with a
solid grasp of electromagnetic fundamentals and electromagnetic waves by emphasizing physical
understanding and practical applications. The topical organization of the text starts with an
initial exposure to transmission lines and transients on high-speed distributed circuits, naturally
bridging electrical circuits and electromagnetics.Teaching and Learning ExperienceThis
program will provide a better teaching and learning experience-for you and your students. It
provides: Modern Chapter OrganizationEmphasis on Physical UnderstandingDetailed
Examples, Selected Application Examples, and Abundant IllustrationsNumerous End-of-chapter
Problems, Emphasizing Selected Practical ApplicationsHistorical Notes on the Great Scientific
PioneersEmphasis on Clarity without Sacrificing Rigor and CompletenessHundreds of
Footnotes Providing Physical Insight, Leads for Further Reading, and Discussion of Subtle and
Interesting Concepts and Applications"
Measurement is a multidisciplinary experimental science. Measurement systems synergistically
blend science, engineering and statistical methods to provide fundamental data for research,
design and development, control of processes and operations, and facilitate safe and economic
performance of systems. In recent years, measuring techniques have expanded rapidly and
gained maturity, through extensive research activities and hardware advancements. With
individual chapters authored by eminent professionals in their respective topics, Advanced
Topics in Measurements attempts to provide a comprehensive presentation and in-depth
guidance on some of the key applied and advanced topics in measurements for scientists,
engineers and educators.
With the recent great expansion in optics and laser applications, several new areas of research
have emerged, among which are: the theory of coherence, photon statistics, speckle
phenomenon, statistical optics, atmospheric propa gation, optical communications, and lightbeating and photon-correlation spectroscopy. A factor common to these overlapping subjects is
their basic dependence on the treatment of light as a randomly fluctuating excitation. Moreover,
they all necessitate a thorough understanding of the phenomenon of light detection and the
additional randomness it introduces. My objective in writing this book is to provide a unified and
general presentation of a basic theoretical background central to these areas. This book has a
threefold purpose: to present a systematic treatment of the statistical properties of optical fields,
to develop methods for deter mining the statistics of the photoelectron events that are generated
when such fields are intercepted by photodetectors, and to examine methods of estimating
unknown field parameters from measurements of the photoelectron events. Emphasis is placed
on the photoelectron measurements that yield in formation pertinent to spectroscopy and optical
communication. Although some books that treat the theory of coherence and the statisti cal
properties of light are available, the vast body of information central to problems of
photoelectron statistics and its applications is scattered in various professional journals and
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conference proceedings.
Photonics Modelling and Design
Optoelectronics and Photonics
Introduction to Fiber-Optic Communications
An Introduction to Quantum Optics and Quantum Fluctuations
Principles and Methods
This new edition gives a unique and broad coverage of basic laser-related phenomena that
allow graduate students, scientists and engineers to carry out research in quantum optics and
laser physics. It covers quantization of the electromagnetic field, quantum theory of coherence,
atom-field interaction models, resonance fluorescence, quantum theory of damping, laser theory
using both the master equation and the Langevin theory, the correlated emission laser, inputoutput theory with applications to non-linear optics, quantum trajectories, quantum nondemolition measurements and generation of non-classical vibrational states of ions in a Paul
trap. In this third edition, there is an enlarged chapter on trapped ions, as well as new sections
on quantum computing and quantum bits with applications. There is also additional material
included for quantum processing and entanglement. These topics are presented in a unified and
didactic manner, each chapter is accompanied by specific problems and hints to solutions to
deepen the knowledge.
Fundamentals of Ceramics presents readers with an exceptionally clear and comprehensive
introduction to ceramic science. This Second Edition updates problems and adds more worked
examples, as well as adding new chapter sections on Computational Materials Science and Case
Studies. The Computational Materials Science sections describe how today density functional
theory and molecular dynamics calculations can shed valuable light on properties, especially
ones that are not easy to measure or visualize otherwise such as surface energies, elastic
constants, point defect energies, phonon modes, etc. The Case Studies sections focus more on
applications, such as solid oxide fuel cells, optical fibers, alumina forming materials, ultrastrong and thin glasses, glass-ceramics, strong and tough ceramics, fiber-reinforced ceramic
matrix composites, thermal barrier coatings, the space shuttle tiles, electrochemical impedance
spectroscopy, two-dimensional solids, field-assisted and microwave sintering, colossal
magnetoresistance, among others.
Introduction to Optics is now available in a re-issued edition from Cambridge University Press.
Designed to offer a comprehensive and engaging introduction to intermediate and upper level
undergraduate physics and engineering students, this text also allows instructors to select
specialized content to suit individual curricular needs and goals. Specific features of the text, in
terms of coverage beyond traditional areas, include extensive use of matrices in dealing with ray
tracing, polarization, and multiple thin-film interference; three chapters devoted to lasers; a
separate chapter on the optics of the eye; and individual chapters on holography, coherence,
fiber optics, interferometry, Fourier optics, nonlinear optics, and Fresnel equations.
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.
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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.
Advanced Engineering Electromagnetics
Semiconductor Lasers
Chemical Solution Synthesis for Materials Design and Thin Film Device Applications
Optical Metamaterials
Introduction to Optics

Fundamentals of PhotonicsWiley-Interscience
Fundamentals of Photonics A complete, thoroughly updated, full-color third
edition Fundamentals of Photonics, Third Edition is a self-contained and up-todate introductory-level textbook that thoroughly surveys this rapidly
expanding area of engineering and applied physics. Featuring a blend of theory
and applications, coverage includes detailed accounts of the primary theories
of light, including ray optics, wave optics, electromagnetic optics, and photon
optics, as well as the interaction of light and matter. Presented at increasing
levels of complexity, preliminary sections build toward more advanced topics,
such as Fourier optics and holography, photonic-crystal optics, guided-wave
and fiber optics, LEDs and lasers, acousto-optic and electro-optic devices,
nonlinear optical devices, ultrafast optics, optical interconnects and switches,
and optical fiber communications. The third edition features an entirely new
chapter on the optics of metals and plasmonic devices. Each chapter contains
highlighted equations, exercises, problems, summaries, and selected reading
lists. Examples of real systems are included to emphasize the concepts
governing applications of current interest. Each of the twenty-four chapters of
the second edition has been thoroughly updated.
Chemical Solution Synthesis for Materials Design and Thin Film Device
Applications presents current research on wet chemical techniques for thin-film
based devices. Sections cover the quality of thin films, types of common films
used in devices, various thermodynamic properties, thin film patterning, device
configuration and applications. As a whole, these topics create a roadmap for
developing new materials and incorporating the results in device fabrication.
This book is suitable for graduate, undergraduate, doctoral students, and
researchers looking for quick guidance on material synthesis and device
fabrication through wet chemical routes. Provides the different wet chemical
routes for materials synthesis, along with the most relevant thin film structured
materials for device applications Discusses patterning and solution processing
of inorganic thin films, along with solvent-based processing techniques
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Includes an overview of key processes and methods in thin film synthesis,
processing and device fabrication, such as nucleation, lithography and solution
processing
Photonics Modeling and Design delivers a concise introduction to the modeling
and design of photonic devices. Assuming a general knowledge of photonics
and the operating principles of fibre and semiconductor lasers, this book:
Describes the analysis of the light propagation in dielectric media Discusses
heat diffusion and carrier transport Applies the presented theory to develop
fibre and semiconductor laser models Addresses the propagation of short
optical pulses in optical fibres Puts all modeling into practical context with
examples of devices currently in development or on the market Providing
hands-on guidance in the form of MATLAB® scripts, tips, and other
downloadable content, Photonics Modeling and Design is written for students
and professionals interested in modeling photonic devices either for gaining a
deeper understanding of the operation or to optimize the design.
With Applications to Spectroscopy and Optical Communication
Electromagnetic Engineering and Waves
Photoelectron Statistics
Fundamentals of Nonlinear Optics
Fundamentals of Fluorescence Microscopy
All living things contain carbon in some form, as it is the primary component of
macromolecules including proteins, lipids, nucleic acids (RNA and DNA), and carbohydrates.
As a matter of fact, it is the backbone of all organic (chemistry) compounds forming different
kinds of bonds. Carbon: The Black, the Gray and the Transparent is not a complete scientific
history of the material, but a book that describes key discoveries about this old faithful
element while encouraging broader perspectives and approaches to its research due to its vast
applications. All allotropes of carbon are described in this book, along with their properties,
uses, and methods of procurement or manufacturing. Black carbon is represented by coal, gray
carbon is represented by graphite, and transparent carbon is represented by diamond.
Terahertz technology is increasingly becoming an important part of communication systems
such as fiber optic communication, RoF (radio over fiber) and wireless systems. The terahertz
carrier wave can be generated by quantum transitions of light. In this study, terahertz wave
will be generated using a micro ring resonator (MRR) for wide range of wavelengths in
medical and RoF. THz radiation has also been used to differentiate tissues based on the
abilities. The spectral information from THz pulses has been used to distinguish different
types of soft tissues, such as muscle, fat, and kidney tissues.
An up-to-date perspective on laser technology for students at advanced undergraduate or
introductory graduate level. The principles of operation and applications of modern laser
systems are analysed in detail. The text has over 300 diagrams and each chapter is
accompanied with questions (solutions available on application).
This book sets out to build bridges between the domains of photonic device physics and neural
networks, providing a comprehensive overview of the emerging field of "neuromorphic
photonics." It includes a thorough discussion of evolution of neuromorphic photonics from the
advent of fiber-optic neurons to today’s state-of-the-art integrated laser neurons, which are a
current focus of international research. Neuromorphic Photonics explores candidate
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interconnection architectures and devices for integrated neuromorphic networks, along with
key functionality such as learning. It is written at a level accessible to graduate students, while
also intending to serve as a comprehensive reference for experts in the field.
The Black, the Gray and the Transparent
Holographic Interferometry
Introduction to Semiconductor Lasers for Optical Communications
Materials, Device Physics, Guided Wave Design
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.
From the beginning Integrated Photonics introduces numerical techniques for studying
non-analytic structures. Most chapters have numerical problems designed for solution
using a computational program such as Matlab or Mathematica. An entire chapter is
devoted to one of the numeric simulation techniques being used in optoelectronic
design (the Beam Propagation Method), and provides opportunity for students to
explore some novel optical structures without too much effort. Small pieces of code are
supplied where appropriate to get the reader started on the numeric work. Integrated
Photonics is designed for the senior/first year graduate student, and requires a basic
familiarity with electromagnetic waves, and the ability to solve differential equations
with boundary conditions.
Metamaterials—artificially structured materials with engineered electromagnetic
properties—have enabled unprecedented flexibility in manipulating electromagnetic
waves and producing new functionalities. This book details recent advances in the
study of optical metamaterials, ranging from fundamental aspects to up-to-date
implementations, in one unified treatment. Important recent developments and
applications such as superlens and cloaking devices are also treated in detail and made
understandable. The planned monograph can serve as a very timely book for both
newcomers and advanced researchers in this extremely rapid evolving field.
An introduction to photonics and lasers that does not rely oncomplex mathematics This
book evolved from a series of courses developed by the authorand taught in the areas
of lasers and photonics. This thoroughlyclassroom-tested work fills a unique need for
students,instructors, and industry professionals in search of anintroductory-level book
that covers a wide range of topics in theseareas. Comparable books tend to be aimed
either too high or toolow, or they cover only a portion of the topics that are needed fora
comprehensive treatment. Photonics and Lasers is divided into four parts: *
Propagation of Light * Generation and Detection of Light * Laser Light * Light-Based
Communication The author has ensured that complex mathematics does not become
anobstacle to understanding key physical concepts. Physical argumentsand
explanations are clearly set forth while, at the same time,sufficient mathematical detail
is provided for a quantitativeunderstanding. As an additional aid to readers who are
learning tothink symbolically, some equations are expressed in words as wellas
symbols. Problem sets are provided throughout the book for readers to testtheir
knowledge and grasp of key concepts. A solutions manual isalso available for
instructors. Finally, the detailed bibliographyleads readers to in-depth explorations of
particular topics. The book's topics, lasers and photonics, are often treatedseparately in
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other texts; however, the author skillfullydemonstrates their natural synergy. Because
of the combinedcoverage, this text can be used for a two-semester course or aonesemester course emphasizing either lasers or photonics. This isa perfect introductory
textbook for both undergraduate and graduatestudents, additionally serving as a
practical reference forengineers in telecommunications, optics, and laser electronics.
Advanced Topics in Measurements
Fundamentals and Applications
Plasmonics and its Applications
Fundamentals of Microwave Photonics
Fractal-Based Point Processes
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