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This book is the result of more than ten years of research and
teaching in the field of  quantum electronics.  The purpose of  the
book is to introduce the principles of lasers, starting from elemen-
tary notions of quantum mechanics and electromagnetism. Be-
cause it is an introductory book, an effort has been made to make
it  self  contained to minimize the need for  reference to other
works. For the same reason; the references have been limited
(whenever possible) either to review papers or to papers of semi-
nal importance. The organization of the book is based on the fact
that a laser can be thought of as consisting of three elements: (i)
an active material, (ii) a pumping system, and (iii) a suitable reso-
nator. Ac cordingly, after an introductory chapter, the next three
chapters deal, respectively, with the interaction of radiation with
matter, pumping processes, and the theory of passive optical res-
onators.
Fundamentals of Photonics A complete, thoroughly updated, full--
color third edition Fundamentals of Photonics, Third 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 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, nonlin-
ear  optical  devices,  ultrafast  optics,  optical  interconnects  and
switches, and optical fiber communications. The third edition fea-
tures an entirely new chapter on the optics of metals and plas-
monic devices. Each chapter contains highlighted equations, exer-
cises, problems, summaries, and selected reading lists. Examples
of real systems are included to emphasize the concepts govern-
ing  applications  of  current  interest.  Each  of  the  twenty-four
chapters of the second edition has been thoroughly updated.
Fundamentals of Ceramics presents readers with an exceptionally
clear and comprehensive introduction to ceramic science. This Se-
cond Edition updates problems and adds more worked examples,
as well as adding new chapter sections on Computational Mate-
rials Science and Case Studies. The Computational Materials Sci-
ence sections describe how today density functional theory and
molecular dynamics calculations can shed valuable light on prop-
erties, especially ones that are not easy to measure or visualize
otherwise such as surface energies, elastic constants, point de-
fect energies, phonon modes, etc. The Case Studies sections fo-
cus more on applications, such as solid oxide fuel cells, optical
fibers,  alumina  forming  materials,  ultra-strong  and  thin  glasses,
glass-ceramics,  strong  and  tough  ceramics,  fiber-reinforced  ce-
ramic  matrix  composites,  thermal  barrier  coatings,  the  space
shuttle  tiles,  electrochemical  impedance  spectroscopy,  two-di-
mensional solids, field-assisted and microwave sintering, colossal

magnetoresistance, among others.
The easy way to shed light on Optics In general terms, optics is
the  science  of  light.  More  specifically,  optics  is  a  branch  of
physics that describes the behavior and properties of light?includ-
ing visible, infrared, and ultraviolet?and the interaction of light
with matter. Optics For Dummies gives you an approachable intro-
duction to optical science, methods, and applications. You'll get
plain-English  explanations  of  the  nature  of  light  and  optical
effects; reflection, refraction, and diffraction; color dispersion; op-
tical devices, industrial, medical, and military applications; as well
as laser light fundamentals. Tracks a typical undergraduate op-
tics course Detailed explanations of concepts and summaries of
equations Valuable tips for study from college professors If you're
taking an optics course for your major in physics or engineering,
let Optics For Dummies shed light on the subject and help you
succeed!
NOW UPDATED—THE HIGHLY PRACTICAL GUIDE TO ANALYZING
LIQUID CRYSTAL DISPLAYS The subject of liquid crystal displays
has vigorously evolved into an exciting interdisciplinary field of re-
search and development, involving optics, materials, and electron-
ics. Updated to reflect recent advances, the Second Edition of Op-
tics of Liquid Crystal Displays now offers a broader, more compre-
hensive discussion on the fundamentals of display systems and
teaches readers how to analyze and design new components and
subsystems for LCDs. New features of this edition include: Discus-
sion of the dynamics of molecular reorientation Expanded infor-
mation of the method of Poincaré sphere in various optical compo-
nents, including achromatic wave plates and compensators Neu-
tral and negative Biaxial thin films for compensators Circular po-
larizers and anti-reflection coatings The introduction of wide field-
of-view wave plates and filters Comprehensive coverage of VA-L-
CD and IPS-LCD Additional numerical examples This updated edi-
tion is intended as a textbook for students in electrical engineer-
ing and applied physics, as well as a reference book for engineers
and scientists working in the area of research and development
of display technologies.
This unique practical handbook is the only one of its kind to pro-
vide the conceptual framework and troubleshooting tactics relat-
ed to the manufacturing, selection, and installation of modern
photonic  networks,  including  optical  fiber  plants,  optical  trans-
ceivers, test and measurement equipment, and network architec-
ture of  SDH, OTN, IP/MPLS, FTTx networks,  and PON. This re-
source includes the latest technological advancements and indus-
try applications while covering the entire fiber ecosystem from in-
stallation to troubleshooting. This book presents the use of com-
mon tools like LPM (laser source and power meter) to overcome
common issues related to optical patching and fiber plants and al-
so discusses the use of specialized tools including the optical
time domain reflectometer (OTDR) for issues with fiber plants and
locating fiber breaks. Readers gain an understanding of the archi-
tecture of core TDM, IP, and Optical Access Networks including
PON.  Specific  methodologies  are  explored  for  assessing  OTN,
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DWDM, IT/MPLS, Optical Access Networks– PON/GPON or FTTx net-
works. Key parameters that influence the choice of fiber based on
the network and application type are discussed. This book also
provides an overview of the current and future developments in
optical fibers, interfaces, transceivers and backbone networks.
This graduate-level textbook presents the principles, design meth-
ods, 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 thor-
ough 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 com-
munication. Featuring references from the latest research in the
field, as well as chapter-end summaries and problem sets, Princi-
ples of Photonic Integrated Circuits is ideal for any graduate-level
course on integrated photonics, or optical technology and commu-
nication.
An essential, up-to-date textbook in understanding the propaga-
tion of light in guided optical structures. The author is the found-
ing member of one of today's leading labs in fiber-optic communi-
cations science and he bases the contents on first-hand teaching
and lab experience, providing a solid and rigorous scientific foun-
dation, while also considering the applied view point required for
an engineering curriculum. He omits fundamental equations of
electromagnetism to establish rigorous guided mode solutions,
concentrating rather on covering all fiber device modeling used in
communication -- ranging from basic concepts of linear guided op-
tics, equations and solutions of wave-applied guiding structures,
to  optical  fiber  communication  devices.  Includes  solutions  to
Maxwell's equations, and a wealth of graphs, calculation methods
and numerical problems to illustrate the theory. Supplementary
material available free to lecturers.
This handbook is an authoritative, comprehensive reference on
optical networks, the backbone of today’s communication and in-
formation society. The book reviews the many underlying tech-
nologies that enable the global optical communications infrastruc-
ture, but also explains current research trends targeted towards
continued capacity scaling and enhanced networking flexibility in
support  of  an  unabated  traffic  growth  fueled  by  ever-emerging
new applications. The book is divided into four parts: Optical Sub-
systems for Transmission and Switching, Core Networks, Datacen-
ter and Super-Computer Networking, and Optical Access and Wire-
less Networks. Each chapter is written by world-renown experts
that represent academia, industry, and international government
and regulatory agencies. Every chapter provides a complete pic-
ture of its field, from entry-level information to a snapshot of the
respective  state-of-the-art  technologies  to  emerging  research
trends, providing something useful for the novice who wants to
get familiar with the field to the expert who wants to get a con-
cise view of future trends.
This book provides a comprehensive and thorough treatment on
fundamentals and applications of light propagation through inho-
mogeneous  media.  The  authors  present  a  description  of  the
phenomena, components and technology used in GRIN Optics,
and analyze various applications.
In this age of the photon, information optics and photonics repre-
sent the key technologies to sustain our knowledge-based socie-
ty. New concepts in classical and quantum-entangled light, coher-
ent interaction with matter, and novel materials and processes
have led to remarkable advances in today's information science
and technology. The ICO is closely involved with information op-
tics, as exemplified by the ICO topical meeting on Optoinformat-
ics /  Information Photonics (St.  Petersburg,  Russia,  2006),  the

ICO/ICTP Winter College on Quantum and Classical Aspects of In-
formation Optics (Trieste, Italy, 2006), and the many ICO Prizes re-
cently awarded on outstanding contributions on these topics. This
book is in part based on these ICO activities.
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  side-
lights  throughout,  and  approximately  seventy  exercises.  The
book provides detailed expositions of 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 interac-
tions,  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 Jay-
nes-Cummings model, dressed states, and some distinctly quan-
tum-mechanical  features of  atom-field interactions,  and includes
discussion of entanglement, the no-cloning theorem, von Neuman-
n's proof concerning hidden variable theories, Bell's theorem, and
tests of Bell inequalities. The last two chapters focus on quantum
fluctuations  and  fluctuation-dissipation  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 statis-
tics  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 many--
body theory of such forces based on dyadic Green functions are
analyzed  from  the  perspective  of  Langevin  noise,  vacuum  field
fluctuations,  and  zero-point  energy.
Considered a  major  field  of  photonics,  plasmonics  offers  the po-
tential  to  confine  and  guide  light  below  the  diffraction  limit  and
promises a new generation of highly miniaturized photonic de-
vices. This book combines a comprehensive introduction with an
extensive overview of the current state of the art. Coverage in-
cludes plasmon waveguides, cavities for field-enhancement, non-
linear  processes  and  the  emerging  field  of  active  plasmonics
studying  interactions  of  surface  plasmons  with  active  media.
The most up-to-date book available on the physics of photonic de-
vices This new edition of Physics of Photonic Devices incorporates
significant  advancements  in  the  field  of  photonics  that  have  oc-
curred since publication of  the first  edition (Physics of  Optoelec-
tronic Devices). New topics covered include a brief history of the
invention of semiconductor lasers, the Lorentz dipole method and
metal plasmas, matrix optics, surface plasma waveguides, optical
ring  resonators,  integrated  electroabsorption  modulator-lasers,
and solar cells.  It  also introduces exciting new fields of research
such as: surface plasmonics and micro-ring resonators; the theo-
ry of optical gain and absorption in quantum dots and quantum
wires and their applications in semiconductor lasers; and novel
microcavity and photonic crystal lasers, quantum-cascade lasers,
and GaN blue-green lasers within the context of advanced semi-
conductor lasers. Physics of Photonic Devices, Second Edition pre-
sents novel information that is not yet available in book form else-
where. Many problem sets have been updated, the answers to
which are available in an all-new Solutions Manual for instructors.
Comprehensive,  timely,  and practical,  Physics  of  Photonic  De-
vices is an invaluable textbook for advanced undergraduate and
graduate courses in photonics and an indispensable tool for re-
searchers working in this rapidly growing field.
A comprehensive presentation of the theory and simulation of op-
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tical  waveguides and wave propagations in a guided environ-
ment,  Guided Wave Photonics:  Fundamentals and Applications
with MATLAB supplies fundamental and advanced understanding
of integrated optical devices that are currently employed in mod-
ern optical fiber communications systems and p
Fundamentals of Photonics: A complete, thoroughly updated, full--
color second edition Now in a new full-color edition, Fundamen-
tals 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. Fea-
turing a logical blend of theory and applications, coverage in-
cludes detailed accounts of the primary theories of light, includ-
ing ray optics, wave optics, electromagnetic optics, and photon
optics, as well as the interaction of photons and atoms, and semi-
conductor 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, semi-
conductor sources and detectors, electro-optic and acousto-optic
devices,  nonlinear  optical  devices,  optical  interconnects  and
switches, and optical fiber communications. Each of the twenty-t-
wo chapters of the first edition has been thoroughly updated. The
Second Edition also features entirely new chapters on photon-
ic-crystal  optics  (including  multilayer  and  periodic  media,
waveguides, holey fibers, and resonators) and ultrafast optics (in-
cluding  femtosecond optical  pulses,  ultrafast  nonlinear  optics,
and optical solitons). The chapters on optical interconnects and
switches and optical fiber communications have been completely
rewritten to accommodate current technology. Each chapter con-
tains summaries, highlighted equations, exercises, problems, and
selected reading lists. Examples of real systems are included to
emphasize the concepts governing applications of current inter-
est.
Never  HIGHLIGHT  a  Book  Again!  Virtually  all  of  the  testable
terms, concepts, persons, places, and events from the textbook
are included. Cram101 Just the FACTS101 studyguides give all of
the outlines, highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only Cram101 is
Textbook Specific. Accompanys: 9780471358329 .
In recent years, photonics has found increasing applications in
such  areas  as  communications,  signal  processing,  computing,
sensing, display, printing, and energy transport. Now, Fundamen-
tals of Photonics is the first self-contained introductory-level text-
book to offer a thorough survey of this rapidly expanding area of
engineering and applied physics. Featuring a logical blend of theo-
ry and applications, coverage includes detailed accounts of the
primary theories of light, including ray optics, wave optics, elec-
tromagnetic 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 com-
plexity, 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, elec-
tro-optic  and  acousto-optic  devices,  nonlinear  optical  devices,
fiber-optic communications, and photonic switching and comput-
ing. 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 compo-
nents (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 inter-
est, and appendices summarize the properties of one- and two-di-
mensional Fourier transforms, linear-systems theory, and modes
of linear systems. An Instructor's Manual presenting detailed solu-
tions to all the problems in the book is available from the Wiley
editorial department.
A complete basic undergraduate course in modern optics for stu-
dents in physics, technology, and engineering. The first half deals
with  classical  physical  optics;  the second,  quantum nature  of
light. Solutions.
The material for these volumes has been selected from the past
twenty years' examination questions for graduate students at Uni-
versity of California at Berkeley, Columbia University, the Universi-
ty of Chicago, MIT, State University of New York at Buffalo, Prince-
ton University and University of Wisconsin.
Nanophotonics is where photonics merges with nanoscience and
nanotechnology,  and  where  spatial  confinement  considerably
modifies  light  propagation  and  light-matter  interaction.  Describ-
ing the basic phenomena, principles, experimental advances and
potential impact of nanophotonics, this graduate-level textbook is
ideal for students in physics, optical and electronic engineering
and materials science. The textbook highlights practical issues,
material properties and device feasibility, and includes the basic
optical  properties  of  metals,  semiconductors  and  dielectrics.
Mathematics is kept to a minimum and theoretical issues are re-
duced to a conceptual level. Each chapter ends in problems so
readers can monitor their understanding of the material present-
ed. The introductory quantum theory of solids and size effects in
semiconductors are considered to give a parallel discussion of
wave optics and wave mechanics of nanostructures. The physical
and historical interplay of wave optics and quantum mechanics is
traced. Nanoplasmonics, an essential part of modern photonics, is
also included.
Praise for the First Edition "Now a new laboratory bible for optics
researchers has joined the list: it is Phil Hobbs's Building Elec-
tro-Optical Systems: Making It All Work." —Tony Siegman, Optics
& Photonics News Building a modern electro-optical instrument
may be the most interdisciplinary job in all of engineering. Be it a
DVD player or a laboratory one-off, it  involves physics, electrical
engineering, optical engineering, and computer science interact-
ing in complex ways. This book will help all kinds of technical peo-
ple sort through the complexity and build electro-optical systems
that just work, with maximum insight and minimum trial and er-
ror. Written in an engaging and conversational style, this Second
Edition has been updated and expanded over the previous edition
to  reflect  technical  advances  and  a  great  many  conversations
with working designers. Key features of this new edition include:
Expanded coverage of detectors, lasers, photon budgets, signal
processing scheme planning, and front ends Coverage of every-
thing from basic theory and measurement principles to design de-
bugging and integration of optical and electronic systems Supple-
mentary material is available on an ftp site, including an addition-
al chapter on thermal Control and Chapter problems highly rele-
vant to real-world design Extensive coverage of high performance
optical detection and laser noise cancellation Each chapter is full
of useful lore from the author's years of experience building ad-
vanced instruments. For more background, an appendix lists 100
good books in  all  relevant  areas,  introductory  as  well  as  ad-
vanced. Building Electro-Optical Systems: Making It All Work, Se-
cond Edition is essential reading for researchers, students, and
professionals who have systems to build.
This is the next volume in series of Light Scattering Reviews. Vol-
umes 1-5 have already been printed by Springer. The volume is
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composed of several papers ( usually, 10) of leading researchers
in the respective field. The main focus of this book is light scatter-
ing, radiative transfer and optics of snow.
Never  HIGHLIGHT  a  Book  Again!  Virtually  all  of  the  testable
terms, concepts, persons, places, and events from the textbook
are included. Cram101 Just the FACTS101 studyguides give all of
the outlines, highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only Cram101 is
Textbook Specific. Accompanys: 9780471839651 .
Focuses on the common recurring physical principles behind so-
phisticated modern devices This book discusses the principles of
physics through applications of state-of-the-art technologies and
advanced instruments. The authors use diagrams, sketches, and
graphs coupled with equations and mathematical analysis to en-
hance the reader’s understanding of modern devices. Readers
will learn to identify common underlying physical principles that
govern several types of devices, while gaining an understanding
of the performance trade-off imposed by the physical limitations
of various processing methods. The topics discussed in the book
assume readers have taken an introductory physics course, col-
lege algebra, and have a basic understanding of calculus. De-
scribes the basic physics behind a large number of devices en-
countered in everyday life, from the air conditioner to Blu-ray
discs Covers state-of-the-art devices such as spectrographs, pho-
toelectric image sensors, spacecraft systems, astronomical and
planetary observatories, biomedical imaging instruments, particle
accelerators,  and jet  engines Includes access to a book com-
panion site that houses Power Point slides Modern Devices: The
Simple Physics of Sophisticated Technology is designed as a refer-
ence for professionals that would like to gain a basic understand-
ing of the operation of complex technologies. The book is also
suitable as a textbook for upper-level undergraduate non-major
students interested in physics.
This book starts at an introductory level and leads reader to the
most advanced topics in fluorescence imaging and super-resolu-
tion techniques that have enabled new developments such as
nanobioimaging,  multiphoton  microscopy,  nanometrology  and
nanosensors. The interdisciplinary subject of fluorescence micros-
copy and imaging requires complete knowledge of imaging optics
and molecular physics. So, this book approaches the subject by in-
troducing optical imaging concepts before going in more depth
about advanced imaging systems and their applications. Addition-
ally, molecular orbital theory is the important basis to present
molecular physics and gain a complete understanding of light--
matter interaction at the geometrical focus. The two disciplines
have some overlap since light controls the molecular states of
molecules and conversely, molecular states control the emitted
light. These two mechanisms together determine essential imag-
ing 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 fac-
tors  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.
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 op-
toelectronic technologies. This second edition gives a complete
update of the original work with a focus on systems and applica-
tions. 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 opto-
electronics. Volume II addresses the underlying system technolo-
gies enabling state-of-the-art communications, imaging, displays,
sensing, data processing, energy conversion, and actuation. Vol-
ume III is brand new to this edition, focusing on applications in in-
frastructure, transport, security, surveillance, environmental moni-
toring, military, industrial, oil and gas, energy generation and dis-
tribution, 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 intro-
duction to the field, the Handbook offers everything you need to
get started. John P. Dakin, PhD, is professor (emeritus) at the Op-
toelectronics Research Centre,  University of  Southampton, UK.
Robert G. W. Brown, PhD, is chief executive officer of the Ameri-
can Institute of Physics and an adjunct full professor in the Beck-
man Laser Institute and Medical Clinic at the University of Califor-
nia, Irvine.
An introduction to photonics and lasers that does not rely oncom-
plex mathematics This book evolved from a series of courses de-
veloped by the authorand taught in the areas of lasers and pho-
tonics.  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 th-
eseareas. 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 in-
to 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,suffi-
cient mathematical detail is provided for a quantitativeunders-
tanding. 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 read-
ers to testtheir knowledge and grasp of key concepts. A solutions
manual isalso available for instructors. Finally, the detailed bibli-
ographyleads readers to in-depth explorations of particular top-
ics. The book's topics, lasers and photonics, are often treatedse-
parately  in  other  texts;  however,  the  author  skillfullydemons-
trates their natural synergy. Because of the combinedcoverage,
this text can be used for a two-semester course or aone-semester
course emphasizing either lasers or photonics. This isa perfect in-
troductory  textbook  for  both  undergraduate  and  graduatestu-
dents, additionally serving as a practical reference forengineers
in telecommunications, optics, and laser electronics.
Going beyond standard introductory texts, Mathematical Optics:
Classical, Quantum, and Computational Methods brings together
many new mathematical techniques from optical science and en-
gineering research. Profusely illustrated, the book makes the ma-
terial accessible to students and newcomers to the field. Divided
into  six  parts,  the text  presents  state-of-the-art  mathematical
methods and applications in classical optics, quantum optics, and
image processing. Part I describes the use of phase space con-
cepts to characterize optical beams and the application of dynam-
ic programming in optical waveguides. Part II explores solutions
to paraxial, linear, and nonlinear wave equations. Part III discuss-
es cutting-edge areas in transformation optics (such as invisibility
cloaks)  and  computational  plasmonics.  Part  IV  uses  Lorentz
groups,  dihedral  group  symmetry,  Lie  algebras,  and  Liouville
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space to analyze problems in polarization, ray optics, visual op-
tics, and quantum optics. Part V examines the role of coherence
functions in modern laser physics and explains how to apply quan-
tum memory channel models in quantum computers. Part VI intro-
duces super-resolution imaging and differential  geometric  meth-
ods in image processing. As numerical/symbolic computation is
an important tool for solving numerous real-life problems in opti-
cal science, many chapters include Mathematica® code in their
appendices. The software codes and notebooks as well as color
versions of the book’s figures are available at www.crcpress.com.
The discipline of antenna theory has experienced vast technologi-
cal changes. In response, Constantine Balanis has updated his
classic text, Antenna Theory, offering the most recent look at all
the necessary topics. New material includes smart antennas and
fractal antennas, along with the latest applications in wireless
communications.  Multimedia material  on an accompanying CD
presents PowerPoint viewgraphs of lecture notes, interactive re-
view questions, Java animations and applets, and MATLAB fea-
tures. Like the previous editions, Antenna Theory, Third Edition
meets the needs of electrical engineering and physics students at
the senior  undergraduate  and beginning graduate  levels,  and
those of practicing engineers as well. It is a benchmark text for
mastering the latest theory in the subject, and for better unders-
tanding the technological applications. An Instructor's Manual pre-
senting detailed solutions to all the problems in the book is avail-
able from the Wiley editorial department.

Covering a broad range of topics in modern optical physics and
engineering, this textbook is invaluable for undergraduate stu-
dents studying laser physics, optoelectronics, photonics, applied
optics and optical engineering. This new edition has been re-or-
ganized, and now covers many new topics such as the optics of
stratified media,  quantum well  lasers  and modulators,  free elec-
tron 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 deriva-
tions and results, and provides many practical examples of the de-
sign,  construction  and  performance  characteristics  of  different
types  of  lasers  and  electro-optic  devices.
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 resona-
tor (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.


