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Introduction to Laser Technology - C. Breck Hitz 2012-04-10
The only introductory text on the market today that explains the
underlying physics and engineering applicable to all lasers Although
lasers are becoming increasingly important in our high-tech
environment, many of the technicians and engineers who install, operate,
and maintain them have had little, if any, formal training in the field of
electro-optics. This can result in less efficient usage of these important
tools. Introduction to Laser Technology, Fourth Edition provides readers
with a good understanding of what a laser is and what it can and cannot
do. The book explains what types of laser to use for different purposes
and how a laser can be modified to improve its performance in a given
application. With a unique combination of clarity and technical depth, the
book explains the characteristics and important applications of
commercial lasers worldwide and discusses light and optics, the
fundamental elements of lasers, and laser modification.? In addition to
new chapter-end problems, the Fourth Edition includes new and
expanded chapter material on: Material and wavelength Diode Laser
Arrays Quantum-cascade lasers Fiber lasers Thin-disk and slab lasers
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Ultrafast fiber lasers Raman lasers Quasi-phase matching Optically
pumped semiconductor lasers Introduction to Laser Technology, Fourth
Edition is an excellent book for students, technicians, engineers, and
other professionals seeking a fuller, more formal introduction to the field
of laser technology.
Electro-Optics Handbook - Ronald Waynant 2000-04-06
All-inclusive opto electronics guide A valuable "must-have" tool for
electronic and optical engineers, this Handbook is the only singlevolume, tell-it-all guide to the use of optical devices and light in
electronics systems. Developed by a towering figure in the field, this
manual familiarizes you with UV, VUV and X-Ray lasers; visible, solidstate, semiconductor and infrared gas lasers; FEL and ultrashort laser
pulses; visible and infrared optical materials; infrared and imaging
detectors; optical fibers and fiber optic sensors; holography; laser
spectroscopy and photochemistry; high resolution lithography for
optoelectronics; and much more. In this up-to-the-minute edition you'll
find new chapters on optical communications, electro-optic devices, and
high intensity optical fields, in addition to extensively updated material
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throughout, and abundant charts, diagrams and data tables.
Optics for Engineers - Charles A. DiMarzio 2011-08-09
The field of optics has become central to major developments in medical
imaging, remote sensing, communication, micro- and nanofabrication,
and consumer technology, among other areas. Applications of optics are
now found in products such as laser printers, bar-code scanners, and
even mobile phones. There is a growing need for engineers to understan
Lasers and Electro-optics - Christopher C. Davis 2014-03-20
This book contains comprehensive coverage of topics in optical physics
and engineering for undergraduate students studying laser physics,
optoelectronics, photonics and optical engineering.
Optics, Light and Lasers - Dieter Meschede 2017-06-06
This new, updated and enlarged edition of the successful and
exceptionally well-structured textbook features new chapters on such hot
topics as optical angular momentum, microscopy beyond the resolution
limit, metamaterials, femtocombs, and quantum cascade lasers. It
provides comprehensive and coherent coverage of fundamental optics,
laser physics, and important modern applications, while equally
including some traditional aspects for the first time, such as the Collins
integral or solid immersion lenses. Written for newcomers to the topic
who will benefit from the author's ability to explain difficult theories and
effects in a straightforward and readily comprehensible way.
Laser Radar - National Research Council 2014-03-14
In today's world, the range of technologies with the potential to threaten
the security of U.S. military forces is extremely broad. These include
developments in explosive materials, sensors, control systems, robotics,
satellite systems, and computing power, to name just a few. Such
technologies have not only enhanced the capabilities of U.S. military
forces, but also offer enhanced offensive capabilities to potential
adversaries - either directly through the development of more
sophisticated weapons, or more indirectly through opportunities for
interrupting the function of defensive U.S. military systems. Passive and
active electro-optical (EO) sensing technologies are prime examples.
Laser Radar considers the potential of active EO technologies to create
lasers-and-electro-optics-fundamentals-and-engineering

surprise; i.e., systems that use a source of visible or infrared light to
interrogate a target in combination with sensitive detectors and
processors to analyze the returned light. The addition of an interrogating
light source to the system adds rich new phenomenologies that enable
new capabilities to be explored. This report evaluates the fundamental,
physical limits to active EO sensor technologies with potential military
utility; identifies key technologies that may help overcome the
impediments within a 5-10 year timeframe; considers the pros and cons
of implementing each existing or emerging technology; and evaluates the
potential uses of active EO sensing technologies, including 3D mapping
and multi-discriminate laser radar technologies.
Lasers - Charles Blain 2002
Developments in lasers continue to enable progress in many areas such
as eye surgery, the recording industry and dozens of others. This book
presents citations from the book literature for the last 25 years and
groups them for ease of access which is also provided by subject, author
and titles indexes.
Principles of Photonics - Jia-Ming Liu 2016-08-19
With this self-contained and comprehensive text, students will gain a
detailed understanding of the fundamental concepts and major principles
of photonics. Assuming only a basic background in optics, readers are
guided through key topics such as the nature of optical fields, the
properties of optical materials, and the principles of major photonic
functions regarding the generation, propagation, coupling, interference,
amplification, modulation, and detection of optical waves or signals.
Numerous examples and problems are provided throughout to enhance
understanding, and a solutions manual containing detailed solutions and
explanations is available online for instructors. This is the ideal resource
for electrical engineering and physics undergraduates taking
introductory, single-semester or single-quarter courses in photonics,
providing them with the knowledge and skills needed to progress to
more advanced courses on photonic devices, systems and applications.
The Laser Guidebook - Jeff Hecht 1999-09-22
New edition of a reference and tutorial introduction to the practical
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aspects of lasers--the functional characteristics vital to those who work
with them. A few chapters describe basic principles; subsequent
chapters are devoted to the various kinds of lasers, e.g. helium-neon,
noble gas, helium-cadmium, carbon dioxide, chemical, copper and gold
vapor, excimer, nitrogen, and others. Annotation copyright by Book
News, Inc., Portland, OR
Building Electro-Optical Systems - Philip C. D. Hobbs 2011-09-20
Praise for the First Edition "Now a new laboratory bible for optics
researchers has joined the list: it is Phil Hobbs's Building Electro-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 interacting in complex ways. This
book will help all kinds of technical people sort through the complexity
and build electro-optical systems that just work, with maximum insight
and minimum trial and error. 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 everything from
basic theory and measurement principles to design debugging and
integration of optical and electronic systems Supplementary material is
available on an ftp site, including an additional chapter on thermal
Control and Chapter problems highly relevant 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 advanced instruments. For more background, an
appendix lists 100 good books in all relevant areas, introductory as well
as advanced. Building Electro-Optical Systems: Making It All Work,
Second Edition is essential reading for researchers, students, and
professionals who have systems to build.
Photonics and Lasers - Richard S. Quimby 2006-04-14
lasers-and-electro-optics-fundamentals-and-engineering

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
other texts; however, the author skillfullydemonstrates 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 introductory textbook for both
undergraduate and graduatestudents, additionally serving as a practical
reference forengineers in telecommunications, optics, and laser
electronics.
Laser Physics - Simon Hooker 2010-08-05
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).
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Optical Communications Rules of Thumb - John Lester Miller 2002-12-11
This engineering tool provides over 200 time and cost saving rules of
thumb--short cuts, tricks, and methods that optical communications
veterans have developed through long years of trial and error. * DWDM
(Dense Wavelength Division Multiplexing) and SONET (Synchronous
Optical NETwork) rules * Information Transmission, fiber optics, and
systems rules
Electro-Optical Displays - Mohammad A. Karim 2020-08-26
Covers principles, applications, and issues pertaining to all major elecrooptical displays presently in use, with discussion of display evaluation
characteristics and human factor topics. Coverage includes: liquid crystal
(LC) display properties, matrix addressing, and photoaddressing issues;
timeUltrafast Optics - Andrew Weiner 2011-09-20
A comprehensive treatment of ultrafast optics This book fills the need for
a thorough and detailed account of ultrafast optics. Written by one of the
most preeminent researchers in the field, it sheds new light on
technology that has already had a revolutionary impact on precision
frequency metrology, high-speed electrical testing, biomedical imaging,
and in revealing the initial steps in chemical reactions. Ultrafast Optics
begins with a summary of ultrashort laser pulses and their practical
applications in a range of real-world settings. Next, it reviews important
background material, including an introduction to Fourier series and
Fourier transforms, and goes on to cover: Principles of mode-locking
Ultrafast pulse measurement methods Dispersion and dispersion
compensation Ultrafast nonlinear optics: second order Ultrafast
nonlinear optics: third order Mode-locking: selected advanced topics
Manipulation of ultrashort pulses Ultrafast time-resolved spectroscopy
Terahertz time-domain electromagnetics Professor Weiner's expertise
and cutting-edge research result in a book that is destined to become a
seminal text for engineers, researchers, and graduate students alike.
Laser Refractography - B.S. Rinkevichyus 2010-12-14
This monograph is devoted to the description of the physical
fundamentals of laser refractography—a novel informational-measuring
lasers-and-electro-optics-fundamentals-and-engineering

technique for the diagnostics of optically inhomogeneous media and
flows, based on the idea of using spatially structured probe laser
radiation in combination with its digital recording and c- puter
techniques for the differential processing of refraction patterns.
Considered are the physical fundamentals of this technique, actual
optical schemes, methods of processing refraction patterns, and possible
applications. This informational technique can be employed in such areas
of science and technology as require remote nonperturbative monitoring
of optical, thermophysical, chemical, aerohydrodynamic, and
manufacturing processes. The monograph can also be recommended for
students and postgraduates of - formational, laser, electro-optical,
thermophysical, chemical, and other specialties. Laser refractography is
a conceptually novel refraction method for the diagn- tics of
inhomogeneous media, based on the idea of using spatially structured
probe laser radiation in combination with its digital recording and
computer techniques for the differential processing of refraction
patterns.
Photonic Devices - Jia-ming Liu 2009-06-11
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.
Physics of Photonic Devices - Shun Lien Chuang 2012-11-07
The most up-to-date book available on the physics of photonicdevices
This new edition of Physics of Photonic Devices incorporatessignificant
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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
electroabsorptionmodulator-lasers, and solar cells. It also introduces
exciting newfields of research such as: surface plasmonics and microringresonators; 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.
Fundamentals of Laser Optics - Kenʼichi Iga 1994
Developed from a lecture series for graduate and advanced
undergraduate students in information processing and applied
electronics, sets out the fundamental principles and optical behavior of
lasers that need to be understood for industrial laser use. Annotation
copyright Book News, Inc. Portland, Or.
Principles of Lasers - Orazio Svelto 2013-06-29
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 elementary notions of quantum
mechanics and electromagnetism. Because 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
seminal importance. The organization of the book is based on the fact
lasers-and-electro-optics-fundamentals-and-engineering

that a laser can be thought of as consisting of three elements: (i) an
active material, (ii) a pumping system, and (iii) a suitable resonator. 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 resonators.
Semiconductor Laser Engineering, Reliability and Diagnostics - Peter W.
Epperlein 2013-03-18
This reference book provides a fully integrated novel approach to the
development of high-power, single-transverse mode, edge-emitting diode
lasers by addressing the complementary topics of device engineering,
reliability engineering and device diagnostics in the same book, and thus
closes the gap in the current book literature. Diode laser fundamentals
are discussed, followed by an elaborate discussion of problem-oriented
design guidelines and techniques, and by a systematic treatment of the
origins of laser degradation and a thorough exploration of the
engineering means to enhance the optical strength of the laser. Stability
criteria of critical laser characteristics and key laser robustness factors
are discussed along with clear design considerations in the context of
reliability engineering approaches and models, and typical programs for
reliability tests and laser product qualifications. Novel, advanced
diagnostic methods are reviewed to discuss, for the first time in detail in
book literature, performance- and reliability-impacting factors such as
temperature, stress and material instabilities. Further key features
include: practical design guidelines that consider also reliability related
effects, key laser robustness factors, basic laser fabrication and
packaging issues; detailed discussion of diagnostic investigations of
diode lasers, the fundamentals of the applied approaches and techniques,
many of them pioneered by the author to be fit-for-purpose and novel in
the application; systematic insight into laser degradation modes such as
catastrophic optical damage, and a wide range of technologies to
increase the optical strength of diode lasers; coverage of basic concepts
and techniques of laser reliability engineering with details on a standard
commercial high power laser reliability test program. Semiconductor
Laser Engineering, Reliability and Diagnostics reflects the extensive
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expertise of the author in the diode laser field both as a top scientific
researcher as well as a key developer of high-power highly reliable
devices. With invaluable practical advice, this new reference book is
suited to practising researchers in diode laser technologies, and to
postgraduate engineering students. Dr. Peter W. Epperlein is Technology
Consultant with his own semiconductor technology consulting business
Pwe-PhotonicsElectronics-IssueResolution in the UK. He looks back at a
thirty years career in cutting edge photonics and electronics industries
with focus on emerging technologies, both in global and start-up
companies, including IBM, Hewlett-Packard, Agilent Technologies,
Philips/NXP, Essient Photonics and IBM/JDSU Laser Enterprise. He holds
Pre-Dipl. (B.Sc.), Dipl. Phys. (M.Sc.) and Dr. rer. nat. (Ph.D.) degrees in
physics, magna cum laude, from the University of Stuttgart, Germany.
Dr. Epperlein is an internationally recognized expert in compound
semiconductor and diode laser technologies. He has accomplished R&D
in many device areas such as semiconductor lasers, LEDs, optical
modulators, quantum well devices, resonant tunneling devices, FETs,
and superconducting tunnel junctions and integrated circuits. His
pioneering work on sophisticated diagnostic research has led to many
world’s first reports and has been adopted by other researchers in
academia and industry. He authored more than seventy peer-reviewed
journal papers, published more than ten invention disclosures in the IBM
Technical Disclosure Bulletin, has served as reviewer of numerous
proposals for publication in technical journals, and has won five IBM
Research Division Awards. His key achievements include the design and
fabrication of high-power, highly reliable, single mode diode lasers. Book
Reviews “Semiconductor Laser Engineering, Reliability and Diagnostics:
A Practical Approach to High Power and Single Mode Devices”. By Peter
W. Epperlein Prof. em. Dr. Heinz Jäckel, High Speed Electronics and
Photonics, Swiss Federal Institute of Technology ETH Zürich,
Switzerland The book “Semiconductor Laser Engineering, Reliability and
Diagnostics” by Dr. P.W. Epperlein is a landmark in the recent literature
on semiconductor lasers because it fills a longstanding gap between
many excellent books on laser theory and the complex and challenging
lasers-and-electro-optics-fundamentals-and-engineering

endeavor to fabricate these devices reproducibly and reliably in an
industrial, real world environment. Having worked myself in the early
research and development of high power semiconductor lasers, I
appreciate the competent, complete and skillful presentation of these
three highly interrelated topics, where small effects have dramatic
consequences on the success of a final product, on the ultimate
performance and on the stringent reliability requirements, which are the
name of the game. As the title suggests the author addresses three
tightly interwoven and critical topics of state-of-the-art power laser
research. The three parts are: device and mode stability engineering
(chapter 1, 2), reliability mechanisms and reliability assessment
strategies (chapter 3, 4, 5, 6) and finally material and device diagnostics
(chapter 7, 8, 9) all treated with a strong focus on the implementation.
This emphasis on the complex practical aspects for a large-scale power
laser fabrication is a true highlight of the book. The subtle interplay
between laser design, reliability strategies, advanced failure analysis and
characterization techniques are elaborated in a very rigorous and
scientific way using a very clear and easy to read representation of the
complex interrelation of the three major topics. I will abstain from trying
to provide a complete account of all the topics but mainly concentrate on
the numerous highlights. The first part 1 “Laser Engineering” is divided
in two chapters on basic electronic-optical, structural, material and
resonator laser engineering on the one side, and on single mode control
and stability at very high, still reliable power-levels with the trade-off
between mirror damage, single mode stability on the other side. To
round up the picture less well-known concepts and the state-of-the-art of
large-area lasers, which can be forced into single-mode operation, are
reviewed carefully. The subtle and complex interplay, which is
challenging to optimize for a design for reliability and low stress as a
major boundary condition is crucial for the design. The section gives a
rather complete and well-referenced account of all relevant aspects,
relations and trade-offs for understanding the rest of the book. The
completeness of the presentation on power laser diode design based on
basic physical and plausible arguments is mainly based on analytic
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mathematical relations as well as experiments providing a new and wellbalanced addition for the power diode laser literature in particular.
Modern 2D self-consistent electro-optical laser modeling including
carrier hole burning and thermal effects – this is important because the
weak optical guiding and gain-discrimination depend critically on rather
small quantities and effects, which are difficult to optimize
experimentally – is used in the book for simulation results, but is not
treated separately. The novel and really original, “gap-filling” bulk of the
book is elaborated by the author in a very clear way in the following four
chapters in the part 2 “Laser Reliability” on laser degradation physics
and mirror design and passivation at high power, followed then by two
very application oriented chapters on reliability design engineering and
practical reliability strategies and implementation procedures. This
original combination of integral design and reliability aspects – which are
mostly neglected in standard literature – is certainly a major plus of this
book. I liked this second section as a whole, because it provides excellent
insights in degradation physics on a high level and combines it in an
interesting and skillful way with the less “glamorous” (unfortunately) but
highly relevant reliability science and testing strategies, which is
particularly important for devices operating at extreme optical stresses
with challenging lifetime requirements in a real word environment.
Finally, the last part 3 “Laser Diagnostics” comprising three chapters, is
devoted mainly to advanced experimental diagnostics techniques for
material integrity, mechanical stress, deep level defects, various dynamic
laser degradation effects, surface- and interface quality, and most
importantly heating and disordering of mirrors and mirror coatings. The
topics of characterization techniques comprising micro-Raman- and
micro-thermoreflectance-probing, 2K photoluminescence spectroscopy,
micro-electroluminescence and photoluminescence scanning, and deeplevel-transient spectroscopy have been pioneered by the author for the
specific applications over many years guaranteeing many competent and
well represented insights. These techniques are brilliantly discussed and
the information distributed in many articles by the author has been
successfully unified in a book form. In my personal judgment and liking, I
lasers-and-electro-optics-fundamentals-and-engineering

consider the parts 2 and 3 on reliability and diagnostics as the most
valuable and true novel contribution of the book, which in combination
with the extremely well-covered laser design of part 1 clearly fill the gap
in the current diode laser literature, which in this detail has certainly
been neglected in the past. In summary, I can highly recommend this
excellent, well-organized and clearly written book to readers who are
already familiar with basic diode laser theory and who are active in the
academic and industrial fabrication and characterization of
semiconductor lasers. Due to its completeness, it also serves as an
excellent reference of the current state-of-the-art in reliability
engineering and device and material diagnostics. Needless to mention
that the quality of the book, its representations and methodical structure
meet the highest expectation and are certainly a tribute from the long
and broad experience of the author in academic laser science and the
industrial commercialization of high power diode lasers. In my opinion,
this book was a pleasure to read and due to its quality and relevance
deserves a large audience in the power diode laser community! Prof. em.
Dr. Heinz Jäckel, High Speed Electronics and Photonics, Swiss Federal
Institute of Technology ETH Zürich, Switzerland June 16, 2013
==========================================
“Semiconductor Laser Engineering, Reliability and Diagnostics: A
Practical Approach to High Power and Single Mode Devices”. By Peter
W. Epperlein Dr. Chung-en Zah, Research Director, Semiconductor
Technologies Research, S&T Division, Corning Incorporate, Corning NY,
USA This book covers for the first time the three closely interrelated key
laser areas of engineering (design), reliability and diagnostics in one
book, written by the well-known practitioner in cutting-edge
optoelectronics industries, Dr. Peter W. Epperlein. The book closes the
gap in the current book literature and is thus a unique and excellent
example of how to merge design, reliability and diagnostics aspects in a
very professional, profound and complete manner. All physical and
technological principles, concepts and practical aspects required for
developing and fabricating highly-reliable high-power single-mode laser
products are precisely specified and skilfully formulated along with all
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the necessary equations, figures, tables and worked-out examples
making it easy to follow through the nine chapters. Hence, this unique
book is a milestone in the diode laser literature and is an excellent
reference book not only for diode laser researchers and engineers, but
also diode laser users. The engineering part starts with a very
informative and clear, well-presented account of all necessary basic
diode laser types, principles, parameters and characteristics for an easy
and quick understanding of laser functionality within the context of the
book. Along with an elaborate and broad discussion of relevant laser
material systems, applications, typical output powers, power-limiting
factors and reliability tradeoffs, basic fabrication and packaging
technologies, this excellent introductory section is well suited to become
quickly and easily familiar with practical aspects and issues of diode
laser technologies. Of special importance and high usefulness is the first
analytic and quantitative discussion in a book on issues of coupling laser
power into optical single mode fibers. The second section discusses in a
well-balanced, competent and skilful way waveguide topics such as basic
high-power design approaches, transverse vertical and lateral waveguide
concepts, stability of the fundamental transverse lateral mode and
fundamental mode waveguide optimization techniques by considering
detrimental effects such as heating, carrier injection, spatial hole
burning, lateral current spreading and gain profile variations. Less wellknown approaches to force large-area lasers into a single mode operation
are well-identified and carefully discussed in depth and breadth. All
these topics are elaborated in a very complete, rigorous and scientific
way and are clearly articulated and easy to read. In particular, the book
works out the complex interaction between the many different effects to
optimize high-power single-mode performance at ultimate reliability and
thus is of great benefit to every researcher and engineer engaged in this
diode laser field. Another novelty and highlight is, for the first time ever
in book form, a comprehensive yet concise discussion of diode laser
reliability related issues. These are elaborated in four distinct chapters
comprising laser degradation physics and modes, optical strength
enhancement approaches including mirror passivation/coating and nonlasers-and-electro-optics-fundamentals-and-engineering

absorbing mirror technologies, followed by two highly relevant productoriented chapters on reliability design engineering concepts and
techniques and an elaborate reliability test plan for laser chip and
module product qualification. This original and novel approach to link
laser design to reliability aspects and requirements provides both, most
useful insight into degradation processes such as catastrophic optical
mirror damage on a microscopic scale, and a wide selection of effective
remedial actions. These accounts, which are of highest significance for
lasers operating at the optical stress limit due to extremely high output
power densities and most demanding lifetime requirements are very
professionally prepared and discussed in an interesting, coherent and
skilful manner. The diagnostics part, consisting of three very elaborate
chapters, is most unique and novel with respect to other diode laser
books. It discusses for the first time ever on a very high level and in a
competent way studies on material integrity, impurity trapping effects,
mirror and cavity temperatures, surface- and interface quality, mirror
facet disorder effects, mechanical stress and facet coating instability,
and diverse laser temperature effects, dynamic laser degradation effects
and mirror temperature maps. Of highest significance to design,
performance and reliability are the various correlations established
between laser device and material parameters. The most different and
sophisticated experiments, carried out by the author at micrometer
spatial resolutions and at temperatures as low as 2K, provide highly
valuable insights into laser and material quality parameters, and reveal
for the first time the origins of high power limitations on an atomic scale
due to local heating effects and deep level defects. It is of great benefit,
that the experimental techniques such as Raman spectroscopy, various
luminescence techniques, thermoreflectance and deep-level transient
spectroscopy, pioneered by the author for the specific experiments on
lasers, are discussed with great expertise in depth and breadth, and the
numerous paper articles published by the author are now represented in
this book. The book has an elaborate table of contents and index, which
are very useful, over 200 illustrative figures and tables, and extensive
lists of references to all technical topics at the end of each of the nine
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chapters, which make it easy to follow from cover to cover or by jumping
in at random areas of special interest. Moreover, experimental and
theoretical concepts are always illustrated by practical examples and
data. I can highly recommend this extremely relevant, well-structured
and well-formulated book to all practising researchers in industrial and
academic diode laser R&D environments and to post-graduate
engineering students interested in the actual problems of designing,
manufacturing, testing, characterising and qualifying diode lasers. Due
to its completeness and novel approach to combine design, reliability and
diagnostics in the same book, it can serve as an ideal reference book as
well, and it deserves to be welcomed wordwide by the addressed
audience. Dr. Chung-en Zah, Research Director, Semiconductor
Technologies Research, S&T Division, Corning Incorporate, Corning NY,
USA
===========================================
“Semiconductor Laser Engineering, Reliability and Diagnostics: A
Practical Approach to High Power and Single Mode Devices”. By Peter
W. Epperlein Cordinatore Prof. Lorenzo Pavesi, UNIVERSITÀ DEGLI
STUDI DI TRENTO, Dipartimento di Fisica / Laboratorio di Nanoscienze
This book represents a well thought description of three fundamental
aspects of laser technology: the functioning principles, the reliability and
the diagnostics. From this point of view, and, as far as I know, this is a
unique example of a book where all these aspects are merged together
resulting in a well-balanced presentation. This helps the reader to move
with ease between different concepts since they are presented in a
coherent manner and with the same terminology, symbols and
definitions. The book reads well. Despite the subtitle indicates that it is a
practical approach, the book is also correct from a formal point of view
and presents the necessary equations and derivations to understand both
the physical mechanisms and the practicalities via a set of useful
formulas. In addition, there is the more important aspect of many reallife examples of how a laser is actually manufactured and which the
relevant parameters that determine its behaviour are. It impresses the
amounts of information that are given in the book: this would be more
lasers-and-electro-optics-fundamentals-and-engineering

typical of a thick handbook on semiconductor laser than of an agile book.
Dr. Epperlein was able to identify the most important concepts and to
present them in a clear though concise way. I am teaching a course on
Optoelectronics and I'm going to advise students to refer to this book,
because it has all the necessary concepts and derivations for a
systematic understanding of semiconductor lasers with many worked-out
examples, which will help the student to grasp the actual problems of
designing, manufacturing, testing and using semiconductor lasers. All
the various concepts are joined to very useful figures, which, if provided
to instructors as files, can be a useful add-on for the use of the book as
text for teaching. Concepts are always detailed with numbers to give a
feeling of their practical use. In conclusion, I do find the book suitable for
my teaching duties and will refer it to my students. Prof. Dr. Lorenzo
Pavesi, Head of the Department of Physics, Head of the Nanoscience
Laboratory, University of Trento, Italy 31 May 2013
===========================================
“Semiconductor Laser Engineering, Reliability and Diagnostics: A
Practical Approach to High Power and Single Mode Devices”. By Peter
W. Epperlein Robert W. Herrick, Ph.D., Senior Component Reliability
Engineer, Intel Corp., Santa Clara, California, USA Dr. Epperlein has
done the semiconductor laser community a great service, by releasing
the most complete book on the market on the practical issues of how to
make reliable semiconductor lasers. While dozens of books have been
written over the past couple of decades on semiconductor laser design,
only a handful have been written on semiconductor laser reliability. Prior
to the release of this book, perhaps 40% of the material could be
obtained elsewhere by combining five books: one on laser design, one on
laser reliability, one on reliability calculations, and a couple of laser
review books. Another 40% could be pieced together by collecting 50
-100 papers on the subjects of laser design, laser fabrication,
characterization, and reliability. The remaining 20% have not previously
been covered in any comprehensive way. Only the introductory material
in the first half of the first chapter has good coverage elsewhere. The
large majority of the knowledge in this book is generally held as “trade
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secret” by those with the expertise in the field, and most of those in the
know are not free to discuss. The author was fortunate enough to work
for the first half of his career in the IBM research labs, with access to
unparalleled resources, and the ability to publish his work without trade
secret restrictions. The results are still at the cutting edge of our
understanding of semiconductor laser reliability today, and go well
beyond the empirical “black box” approach many use of “try everything,
and see what works.” The author did a fine job of pulling together
material from many disparate fields. Dr. Epperlein has particular
expertise in high power single mode semiconductor lasers, and those
working on those type of lasers will be especially interested in this book,
as there has never been a book published on the fabrication and
qualification of such lasers before. But those in almost any field of
semiconductor lasers will learn items of interest about device design,
fabrication, reliability, and characterization. Unlike most other books,
which intend to convey the scientific findings or past work of the author,
this one is written more as a “how to” manual, which should make it
more accessible and useful to development engineers and researchers in
the field. It also has over 200 figures, which make it easier to follow. As
with many books of this type, it is not necessary to read it from cover-tocover; it is best skimmed, with deep diving into any areas of special
interest to the reader. The book is remarkable also for how
comprehensive it is – even experts will discover something new and
useful. Dr. Epperlein’s book is an essential read for anyone looking to
develop semiconductor lasers for anything other than pure research use,
and I give it my highest recommendation. Robert W. Herrick, Ph.D.,
Senior Component Reliability Engineer, Intel Corp., Santa Clara,
California, USA
Fundamentals of Photonics - Bahaa E. A. Saleh 2020-03-04
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
lasers-and-electro-optics-fundamentals-and-engineering

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.
Applied Optics Fundamentals and Device Applications - Mark A.
Mentzer 2017-12-19
How does the field of optical engineering impact biotechnology? Perhaps
for the first time, Applied Optics Fundamentals and Device Applications:
Nano, MOEMS, and Biotechnology answers that question directly by
integrating coverage of the many disciplines and applications involved in
optical engineering, and then examining their applications in
nanobiotechnology. Written by a senior U.S. Army research scientist and
pioneer in the field of optical engineering, this book addresses the
exponential growth in materials, applications, and cross-functional
relevance of the many convergent disciplines making optical engineering
possible, including nanotechnology, MEMS, (MOEMS), and
biotechnology. Integrates Coverage of MOEMS, Optics, and
Nanobiotechnology—and Their Market Applications Providing an
unprecedented interdisciplinary perspective of optics technology, this
book describes everything from core principles and fundamental
relationships, to emerging technologies and practical application of
devices and systems—including fiber-optic sensors, integrated and
electro-optics, and specialized military applications. The author places
special emphasis on: Fiber sensor systems Electro-optics and acousto-
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optics Optical computing and signal processing Optical device
performance Thin film magnetic memory MEMS, MOEMS, nano- and
bionanotechnologies Optical diagnostics and imaging Integrated optics
Design constraints for materials, manufacturing, and application space
Bridging the technology gaps between interrelated fields, this reference
is a powerful tool for students, engineers and scientists in the electrical,
chemical, mechanical, biological, aerospace, materials, and optics fields.
Its value also extends to applied physicists and professionals interested
in the relationships between emerging technologies and crossdisciplinary opportunities. Author Mark A. Mentzer is a pioneer in the
field of optical engineering. He is a senior research scientist at the U.S.
Army Research Laboratory in Maryland. Much of his current work
involves extending the fields of optical engineering and solid state
physics into the realm of biochemistry and molecular biology, as well as
structured research in biophotonics.
Principles of Scattering and Transport of Light - Rémi Carminati
2021-07-29
A systematic and accessible treatment of light scattering and transport in
disordered media from first principles.
Nonlinear Optics - Fred Wilkins 2014-11-05
In recent years, there is increasing interest in the research on optical
fibre nanowires or microfibers (MFs) which are fibres with
submicrometer- and nanometer- diameter. The size is tens to thousands
of times thinner than the standard optical fibre. With the advantages of
large evanescent fields, high nonlinearity, extreme flexibility and
configurability and low-loss interconnection to other optical fibres and
fiberized components，they have found potential applications in a wide
range of fields of optical communications, sensing, lasers, biology and
chemistry. This book discusses the fundamentals, applications and
technological advances of non-linear optics.
Fundamentals of Laser Optoelectronics - S. L. Chin 1989
This book is based on a course given by the author to third and fourth
year undergraduate students from physics, engineering physics and
electrical engineering. The purpose is to introduce and explain some of
lasers-and-electro-optics-fundamentals-and-engineering

the fundamental principles underlying laser beam control in
optoelectronics, especially those in relation to optical anisotropy which is
at the heart of many optical devices. The contents of the book are
scattered in many sources and there seems to be no single source
available at the undergraduate level. That is why the present book is
written. The book attempts to give the reader a good background needed
for working in a laser, optoelectronic or photonic laboratory so that the
use of equipment and the control of laser beams can be mastered without
difficulty.
Lasers and Optoelectronics - Anil K. Maini 2013-08-05
With emphasis on the physical and engineering principles, thisbook
provides a comprehensive and highly accessible treatment ofmodern
lasers and optoelectronics. Divided into four parts, itexplains laser
fundamentals, types of lasers, laser electronics& optoelectronics, and
laser applications, covering each of thetopics in their entirety, from basic
fundamentals to advancedconcepts. Key features include: exploration of
technological and application-related aspects oflasers and
optoelectronics, detailing both existing and emergingapplications in
industry, medical diagnostics and therapeutics,scientific studies and
Defence. simple explanation of the concepts and essential information
onelectronics and circuitry related to laser systems illustration of
numerous solved and unsolved problems,practical examples, chapter
summaries, self-evaluation exercises,and a comprehensive list of
references for furtherreading This volume is a valuable design guide for
R&D engineers andscientists engaged in design and development of
lasers andoptoelectronics systems, and technicians in their operation
andmaintenance. The tutorial approach serves as a useful reference
forunder-graduate and graduate students of lasers and
optoelectronics,also PhD students in electronics, optoelectronics and
physics.
Fundamentals of Nonlinear Optics - Peter E. Powers 2011-05-25
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
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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.
Lasers and Electro-optics - Christopher C. Davis 1996-05-02
Comprehensive textbook covering the physics and engineering aspects of
lasers and electro-optic devices.
Frontiers in Optics and Photonics - Federico Capasso 2021-06-08
This book provides a cutting-edge research overview on the latest
developments in the field of Optics and Photonics. All chapters are
authored by the pioneers in their field and will cover the developments in
Quantum Photonics, Optical properties of 2D Materials, Optical Sensors,
Organic Opto-electronics, Nanophotonics, Metamaterials, Plasmonics,
Quantum Cascade lasers, LEDs, Biophotonics and biomedical photonics
and spectroscopy.
Laser Ablation - Christoph Gerhard 2015-06-01
Applied Optics Fundamentals and Device Applications - Mark A. Mentzer
2017-06-07
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How does the field of optical engineering impact biotechnology? Perhaps
for the first time, Applied Optics Fundamentals and Device Applications:
Nano, MOEMS, and Biotechnologyanswers that question directly by
integrating coverage of the many disciplines and applications involved in
optical engineering, and then examining their applications in
nanobiotechnology. Written by a senior U.S. Army research scientist and
pioneer in the field of optical engineering, this book addresses the
exponential growth in materials, applications, and cross-functional
relevance of the many convergent disciplines making optical engineering
possible, including nanotechnology, MEMS, (MOEMS), and
biotechnology. Integrates Coverage of MOEMS, Optics, and
Nanobiotechnology--and Their Market Applications Providing an
unprecedented interdisciplinary perspective of optics technology, this
book describes everything from core principles and fundamental
relationships, to emerging technologies and practical application of
devices and systems--including fiber-optic sensors, integrated and
electro-optics, and specialized military applications. The author places
special emphasis on: Fiber sensor systems Electro-optics and acoustooptics Optical computing and signal processing Optical device
performance Thin film magnetic memory MEMS, MOEMS, nano- and
bionanotechnologies Optical diagnostics and imaging Integrated optics
Design constraints for materials, manufacturing, and application space
Bridging the technology gaps between interrelated fields, this reference
is a powerful tool for students, engineers and scientists in the electrical,
chemical, mechanical, biological, aerospace, materials, and optics fields.
Its value also extends to applied physicists and professionals interested
in the relationships between emerging technologies and crossdisciplinary opportunities. Author Mark A. Mentzeris a pioneer in the
field of optical engineering. He is a senior research scientist at the U.S.
Army Research Laboratory in Maryland. Much of his current work
involves extending the fields of optical engineering and solid state
physics into the realm of biochemistry and molecular biology, as well as
structured research in biophotonics.
Fundamentals of Electro-Optic Systems Design - Sherman Karp
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2012-12-20
Using fundamentals of communication theory, thermodynamics,
information theory and propagation theory, this book explains the
universal principles underlying a diverse range of electro-optical
systems. From fiber optics and infra-red imaging to free space
communications and laser remote sensing, the authors relate key
concepts in science and device engineering to practical systems issues. A
broad spectrum of coherent and incoherent imaging and communications
systems is considered, accompanied by many real-world examples. The
authors also present new insights into LIDAR and free space
communications and imaging, providing practical guidance on identifying
the fundamental limitations of transmission and imaging through
deleterious channels. Accompanied by online examples of processed
images and videos, this uniquely tailored guide to the fundamental
principles underlying modern electro-optical systems is an essential
reference for all practising engineers and academic researchers in
optical engineering.
Principles of Lasers and Optics - William S. C. Chang 2005-01-20
Principles of Lasers and Optics, first published in 2005, describes both
the fundamental principles of the laser and the propagation and
application of laser radiation in bulk and guided-wave components. All
solid state, gas and semiconductor lasers are analysed uniformly as
macroscopic devices with susceptibility originated from quantum
mechanical interactions to develop an overall understanding of the
coherent nature of laser radiation. Analyses of the unique properties of
coherent laser light in bulk and guided-wave components are presented
together and derived from fundamental principles, to allow students to
appreciate the differences and similarities. Topics covered include
discussions on how laser radiation should be analysed, the macroscopic
differences and similarities of various analyses, special techniques, types
of lasers and setting up laser analyses. This text will be useful for firstyear graduates in electrical engineering and physics and also as a
reference book on analytical techniques.
Optics for Engineers - Charles A. DiMarzio 2011-08-09
lasers-and-electro-optics-fundamentals-and-engineering

The field of optics has become central to major developments in medical
imaging, remote sensing, communication, micro- and nanofabrication,
and consumer technology, among other areas. Applications of optics are
now found in products such as laser printers, bar-code scanners, and
even mobile phones. There is a growing need for engineers to
understand the principles of optics in order to develop new instruments
and improve existing optical instrumentation. Based on a graduate
course taught at Northeastern University, Optics for Engineers provides
a rigorous, practical introduction to the field of optics. Drawing on his
experience in industry, the author presents the fundamentals of optics
related to the problems encountered by engineers and researchers in
designing and analyzing optical systems. Beginning with a history of
optics, the book introduces Maxwell’s equations, the wave equation, and
the eikonal equation, which form the mathematical basis of the field of
optics. It then leads readers through a discussion of geometric optics
that is essential to most optics projects. The book also lays out the
fundamentals of physical optics—polarization, interference, and
diffraction—in sufficient depth to enable readers to solve many realistic
problems. It continues the discussion of diffraction with some closedform expressions for the important case of Gaussian beams. A chapter on
coherence guides readers in understanding the applicability of the
results in previous chapters and sets the stage for an exploration of
Fourier optics. Addressing the importance of the measurement and
quantification of light in determining the performance limits of optical
systems, the book then covers radiometry, photometry, and optical
detection. It also introduces nonlinear optics. This comprehensive
reference includes downloadable MATLAB® code as well as numerous
problems, examples, and illustrations. An introductory text for graduate
and advanced undergraduate students, it is also a useful resource for
researchers and engineers developing optical systems.
Encyclopedic Handbook of Integrated Optics - Kenichi Iga
2018-10-03
As optical technologies move closer to the core of modern computer
architecture, there arise many challenges in building optical capabilities
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from the network to the motherboard. Rapid advances in integrated
optics technologies are making this a reality. However, no
comprehensive, up-to-date reference is available to the technologies and
principles underlying the field. The Encyclopedic Handbook of Integrated
Optics fills this void, collecting the work of 53 leading experts into a
compilation of the most important concepts, phenomena, technologies,
and terms covering all related fields. This unique book consists of two
types of entries: the first is a detailed, full-length description; the other, a
concise overview of the topic. Additionally, the coverage can be divided
into four broad areas: A survey of the basics of integrated optics,
exploring theory, practical concerns, and the fundamentals behind
optical devices Focused discussion on devices and components such as
arrayed waveguide grating, various types of lasers, optical amplifiers,
and optoelectronic devices In-depth examination of subsystems including
MEMS, optical pickup, and planar lightwave circuits Finally, systems
considerations such as multiplexing, demultiplexing, 3R circuits,
transmission, and reception Offering a broad and complete treatment of
the field, the Encyclopedic Handbook of Integrated Optics is the
complete guide to the fundamentals, principles, and applications of
integrated optics technology.
Contemporary Nonlinear Optics - Robert Boyd 2012-12-02
Contemporary Nonlinear Optics discusses the different activities in the
field of nonlinear optics. The book is comprised of 10 chapters. Chapter 1
presents a description of the field of nonlinear guided-wave optics.
Chapter 2 surveys a new branch of nonlinear optics under the heading
optical solitons. Chapter 3 reviews recent progress in the field of optical
phase conjugation. Chapter 4 discusses ultrafast nonlinear optics, a field
that is growing rapidly with the ability of generating and controlling
femtosecond optical pulses. Chapter 5 examines a branch of nonlinear
optics that may be termed nonlinear quantum optics. Chapter 6 reviews
the new field of photorefractive adaptive neural networks. Chapter 7
presents a discussion of recent successes in the development of
nonlinear optical media based on organic materials. Chapter 8 reviews
the field of nonlinear optics in quantum confined structures. Chapter 9
lasers-and-electro-optics-fundamentals-and-engineering

reviews the field of nonlinear laser spectroscopy, with emphasis on
advances made during the 1980s. Finally, Chapter 10 reviews the field of
nonlinear optical dynamics by considering nonlinear optical systems that
exhibit temporal, spatial, or spatio-temporal instabilities. This book is a
valuable source for physicists and other scientists interested in optical
systems and neural networks.
Fundamentals of Photonics - Bahaa E. A. Saleh 1991-08-29
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
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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.
Lasers and Electro-optics, Second Edition - Christopher C. Davis 2014
Laser Fundamentals - William T. Silfvast 2008-07-21
Laser Fundamentals provides a clear and comprehensive introduction to
the physical and engineering principles of laser operation and design.
Simple explanations, based throughout on key underlying concepts, lead
the reader logically from the basics of laser action to advanced topics in
laser physics and engineering. Much new material has been added to this
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second edition, especially in the areas of solid-state lasers,
semiconductor lasers, and laser cavities. This 2004 edition contains a
new chapter on laser operation above threshold, including extensive
discussion of laser amplifiers. The clear explanations, worked examples,
and many homework problems will make this book invaluable to
undergraduate and first-year graduate students in science and
engineering taking courses on lasers. The summaries of key types of
lasers, the use of many unique theoretical descriptions, and the extensive
bibliography will also make this a valuable reference work for
researchers.
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