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Research Advances John Wiley & Sons

Fiber LasersFundamentals with MATLAB® ModellingCRC Press

Basics, Technology, and Applications CRC Press

Ultrafast Fiber Lasers is intended to be a self-contained treatment of short-pulse fiber lasers. It will
include a review of initial short-pulse fiber lasers from the 1990s, along with a treatment of lasers
based on new pulse evolutions discovered since 2002. The book will systematically explain pulse
evolutions and review their performance features. The author will discuss the requirements of
common applications of the technology and compare them to competing technologies.
Ultra-Fast Fiber Lasers CRC Press

This book covers the fundamental aspects of fiber lasers and fiber amplifiers, and includes a wide
range of material from laser physics fundamentals to state-of-the-art topics in this rapidly growing

field of quantum electronics. This expanded and updated new edition includes substantial new
material on nonlinear frequency conversion and Raman fiber lasers and amplifiers, as well as an
expanded list of references inclusive of the recent literature in the field. Emphasis is placed on the
nonlinear processes taking place in fiber lasers and amplifiers, their similarities, differences to, and
their advantages over other solid-state lasers. The reader will learn the basic principles of solid-
state physics and optical spectroscopy of laser active centers in fibers, the main operational laser
regimes, and will receive practical recommendations and suggestions on fiber laser research, laser
applications, and laser product development. The book will be useful for students, researchers, and
professional physicists and engineers who work with lasers in the optical and telecommunications
field, as well as those in the chemical and biological industries.

Handbook of Laser Technology and Applications CRC Press

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, 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.

Lasers John Wiley & Sons

An important guide to the major techniques for generating coherent light in the mid-infrared region
of the spectrum Laser-based Mid-infrared Sources and Applications gives a comprehensive
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overview of the existing methods for generating coherent light in the important yet difficult-to-
reach mid-infrared region of the spectrum (2-20 um) and their applications. The book describes
major approaches for mid-infrared light generation including ion-doped solid-state lasers, fiber
lasers, semiconductor lasers, and laser sources based on nonlinear optical frequency conversion,
and reviews a range of applications: spectral recognition of molecules and trace gas sensing,
biomedical and military applications, high-field physics and attoscience, and others. Every chapter
starts with the fundamentals for a given technique that enables self-directed study, while
extensive references help conduct deeper research. Laser-based Mid-infrared Sources and
Applications provides up-to-date information on the state-of the art mid-infrared sources, discusses
in detail the advancements made over the last two decades such as microresonators and
interband cascade lasers, and explores novel approaches that are currently subjects of intense
research such as supercontinuum and frequency combs generation. This important book: ¢
Explains the fundamental principles and major techniques for coherent mid-infrared light
generation ¢ Discusses recent advancements and current cutting-edge research in the field
Highlights important biomedical, environmental, and military applications Written for researchers,
academics, students, and engineers from different disciplines, the book helps navigate the rapidly
expanding field of mid-infrared laser-based technologies.

Compendium On Electromagnetic Analysis - From Electrostatics To Photonics: Fundamentals And
Applications For Physicists And Engineers (In 5 Volumes) Society of Photo Optical

Mid-Infrared Fibre Photonics: Glass Materials, Fibre Fabrication and Processing, Laser Sources and
Devicess combines the latest glass chemistry, fibre fabrication and post processing techniques to
provide a comprehensive reference on the fundamental science and latest research in fibre
photonics for the mid-infrared range. The book systematically reviews the key glass materials
systems including fluorides, chalcogenides, and oxides. Each materials chapter includes discussion
of composition, structure, thermal, optical and mechanical properties, extrinsic and intrinsic loss
mechanisms, materials preparation and purification techniques. Then Mid-Infrared Fibre Photonics:
Glass Materials, Fibre Fabrication and Processing, Laser Sources and Devicess covers the most
relevant fabrication, post-processing, and spectroscopy techniques. Fibre sources are also
addressed including fibre sources for continuous wave emission, pulsed emission, and broadband
emission. The book concludes with a brief overview of important medical, sensing and defence
applications. Systematic coverage of the most relevant materials for mid-infrared fibre photonics
including discussion of composition, structure, thermal, optical and mechanical properties, loss
mechanisms, materials preparation and purification techniques Reviews the key fabrication and
processing techniques of mid-infrared fibre technologies Addresses the important medical, sensing
and defence applications

Laser Surface Engineering Elsevier

The fiber laser, with its humble beginning in the late 1980s, has undergone tremendous
development in the past decade or so, transforming itself from a research curiosity to a major
force in modern manufacturing. Today, it is revolutionizing our economy by fundamentally
changing the way we mark, machine, and process materials on an industrial scale. The recent
development of high-power fiber lasers is also fundamentally shaping a wide range of other areas
from physical sciences and medicine to geology and space exploration. In the past few years, the
tactical deployment of direct energy weapons based on fiber lasers has become a reality. The
development of fiber lasers is rooted in a number of technical areas including optical materials,
optical waveguide design, nonlinear optics, optical fiber fabrication, and optical characterization, in
addition to optical fiber components, and fiber laser design and architecture. No comprehensive in-
depth coverage of such diverse topical areas has appeared in a single book. Many important
developments have taken place in the past decade in both academia and industry. This book
comprehensively covers the basics, technology and applications of fiber lasers including up-to-date
developments in both academia and industry and is aimed to serve as both an introduction and
research aid for graduate students, engineers, and scientists who are new to this field and also for
veterans in the field

Fundamentals, Techniques and Applications Springer Science & Business Media

The fiber laser, with its humble beginning in the late 1980s, has undergone tremendous
development in the past decade or so, transforming itself from a research curiosity to a major
force in modern manufacturing. Today, it is revolutionizing our economy by fundamentally
changing the way we mark, machine, and process materials on an industrial scale. The recent
development of high-power fiber lasers is also fundamentally shaping a wide range of other areas

from physical sciences and medicine to geology and space exploration. In the past few years, the
tactical deployment of direct energy weapons based on fiber lasers has become a reality. The
development of fiber lasers is rooted in a number of technical areas including optical materials,
optical waveguide design, nonlinear optics, optical fiber fabrication, and optical characterization, in
addition to optical fiber components, and fiber laser design and architecture. No comprehensive in-
depth coverage of such diverse topical areas has appeared in a single book. Many important
developments have taken place in the past decade in both academia and industry. This book
comprehensively covers the basics, technology and applications of fiber lasers including up-to-date
developments in both academia and industry and is aimed to serve as both an introduction and
research aid for graduate students, engineers, and scientists who are new to this field and also for
veterans in the field

Fiber Optic Essentials Springer

Over the past two decades, the use of fiber lasers in engineering applications has gradually
become established as an engineering discipline on its own. The development of fiber lasers is
mainly the result of studies from various domains like photonics, optical sensing, fiber optics,
nonlinear optics, and telecommunication. Though many excellent books exist on each of these
subjects, and several have been written specifically to address lasers and fiber lasers, it is still
difficult to find one book where the diverse core of subjects that are central to the study of fiber
laser systems are presented in simple and straight forward way. Fiber Lasers: Fundamentals with
MATLAB Modelling, is an introduction to the fundamentals of fiber lasers. It provides clear
explanations of physical concepts supporting the field of fiber lasers. Fiber lasers’ characteristics
are analyzed theoretically through simulations derived from numerical models. The authors cover
fundamental principles involved in the generation of laser light through both continuous-wave
(CW) and pulsing. It also covers experimental configuration and characterization for both CW and
Q-switching. The authors describe the simulation of fiber laser systems and propose numerical
modelling of various fiber laser schemes. MATLAB® modelling and numerical computational
methods are used throughout the book to simulate different fiber laser system configurations. This
book will be highly desirable and beneficial for both academics and industry professionals to have
ample examples of fiber laser approaches that are well thought out and fully integrated with the
subjects covered in the text. This book is written to address these needs.

Optical Fiber Sensors Springer

Diode lasers use nearly microscopic chips of gallium-arsenide or other exotic semiconductor
material to generate coherent light in a very small package. Their compact size, reliability, and low
cost means that they find applications in all aspects of modern technology-most importantly they
drive modern optical telecommunication systems. Diod

Principles and Applications with MATLAB® Models Springer

Lasers can alter the surface composition and properties of materials in a highly controllable way,
which makes them efficient and cost-effective tools for surface engineering. This book provides an
overview of the different techniques, the laser-material interactions and the advantages and
disadvantages for different applications. Part one looks at laser heat treatment, part two covers
laser additive manufacturing such as laser-enhanced electroplating, and part three discusses laser
micromachining, structuring and surface modification. Chemical and biological applications of laser
surface engineering are explored in part four, including ways to improve the surface corrosion
properties of metals. Provides an overview of thermal surface treatments using lasers, including
the treatment of steels, light metal alloys, polycrystalline silicon and technical ceramics Addresses
the development of new metallic materials, innovations in laser cladding and direct metal
deposition, and the fabrication of tuneable micro- and nano-scale surface structures Chapters also
cover laser structuring, surface modification, and the chemical and biological applications of laser
surface engineering

Fundamentals and Applications BoD - Books on Demand

Solid-state lasers which offer multiple desirable qualities, including enhanced reliability,
robustness, efficiency and wavelength diversity, are absolutely indispensable for many
applications. The Handbook of solid-state lasers reviews the key materials, processes and
applications of solid-state lasers across a wide range of fields. Part one begins by reviewing solid-
state laser materials. Fluoride laser crystals, oxide laser ceramics, crystals and fluoride laser
ceramics doped by rare earth and transition metal ions are discussed alongside neodymium,
erbium and ytterbium laser glasses, and nonlinear crystals for solid-state lasers. Part two then
goes on to explore solid-state laser systems and their applications, beginning with a discussion of

the principles, powering and operation regimes for solid-state lasers. The use of neodymium-doped
materials is considered, followed by system sizing issues with diode-pumped quasi-three level
materials, erbium glass lasers, and microchip, fiber, Raman and cryogenic lasers. Laser mid-
infrared systems, laser induced breakdown spectroscope and the clinical applications of surgical
solid-state lasers are also explored. The use of solid-state lasers in defense programs is then
reviewed, before the book concludes by presenting some environmental applications of solid-state
lasers. With its distinguished editors and international team of expert contributors, the Handbook
of solid-state lasers is an authoritative guide for all those involved in the design and application of
this technology, including laser and materials scientists and engineers, medical and military
professionals, environmental researchers, and academics working in this field. Reviews the
materials used in solid-state lasers Explores the principles of solid-state laser systems and their
applications Considers defence and environmental applications

Field Guide to Optical Fiber Technology Wiley

The book, ‘Laser Physics and Technology’, addresses fundamentals of laser physics, representative
laser systems and techniques, and some important applications of lasers. The present volume is a
collection of articles based on some of the lectures delivered at the School on ‘Laser Physics and
Technology’ organized at Raja Ramanna Centre for Advanced Technology during March, 12-30,
2012. The objective of the School was to provide an in-depth knowledge of the important aspects
of laser physics and technology to doctoral students and young researchers and motivate them for
further work in this area. In keeping with this objective, the fourteen chapters, written by leading
Indian experts, based on the lectures delivered by them at the School, provide along with class
room type coverage of the fundamentals of the field, a brief review of the current status of the
field. The book will be useful for doctoral students and young scientists who are embarking on a
research in this area as well as to professionals who would be interested in knowing the current
state of the field particularly in Indian context.

Processes and Applications CRC Press

Advances in High-Power Fiber and Diode Laser Engineering provides an overview of recent
research trends in fiber and diode lasers and laser systems engineering. In recent years, many new
fiber designs and fiber laser system strategies have emerged, targeting the mitigation of different
problems which occur when standard optical fibers are used for making high-power lasers.
Simultaneously, a lot of attention has been put to increasing the brightness and the output power
of laser diodes. Both of these major laser development directions continue to advance at a rapid
pace with the sole purpose of achieving higher power while having excellent beam quality. The
book begins by introducing the principles of diode lasers and methods for improving their
brightness. Later chapters cover quantum cascade lasers, diode pumped high power lasers, high
average power LMA fiber amplifiers, high-power fiber lasers, beam combinable kilowatt all-fiber
amplifiers, and applications of 2 um thulium fiber lasers and high-power GHz linewidth diode
lasers. Written by a team of authors with experience in academia and industrial research and
development, and brought together by an expert editor, this book will be of use to anyone
interested in laser systems development at the laboratory or commercial scale.

Materials, Systems and Applications CRC Press

Rare-Earth-Doped Fiber Lasers and Amplifiers, Second Edition discusses the essential principles,
operating characteristics, and current technology of the main fiber laser and amplifier devices
based on rare-earth-doped silica and fluorozirconate fibers. Covering all aspects of this
revolutionary technology, the book reviews fiber fabrication methods and the basic spectroscopic
properties of rare-earth ions in glasses, concentrates on the most important fiber laser sources,
examines several advances in fiber amplifiers, and analyzes new findings and improvements in
single-frequency operation, frequency tenability, broadband fiber sources, and blue-green and far-
infrared fiber lasers.

Technology and Applications Fiber LasersFundamentals with MATLAB® Modelling

Fundamentals of Optical Waveguides is an essential resource for any researcher, professional or
student involved in optics and communications engineering. Any reader interested in designing or
actively working with optical devices must have a firm grasp of the principles of lightwave
propagation. Katsunari Okamoto has presented this difficult technology clearly and concisely with
several illustrations and equations. Optical theory encompassed in this reference includes coupled
mode theory, nonlinear optical effects, finite element method, beam propagation method,
staircase concatenation method, along with several central theorems and formulas. Since the
publication of the well-received first edition of this book, planar lightwave circuits and photonic
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crystal fibers have fully matured. With this second edition the advances of these fibers along with
other improvements on existing optical technologies are completely detailed. This comprehensive
volume enables readers to fully analyze, design and simulate optical atmospheres. Exceptional
new chapter on Arrayed-Waveguide Grating (AWG) In-depth discussion of Photonic Crystal Fibers
(PCFs) Thorough explanation of Multimode Interference Devices (MMI) Full coverage of polarization
Mode Dispersion (PMD)

Fiber Lasers Institution of Engineering and Technology

This book is a MUST for everyone in and around the optics community! Fiber Optic Essentials
provides professionals and students new to the field of fiber optics with a high-level knowledge of
principles, theories and applications. This primer can also be used as a succinct overview of optics
for those with some engineering and physics background. Individuals involved with optics in non-
traditional capacities such as in marketing and legal departments will find this volume introduces
basic concepts completely in an easy to read format. Casimer and Carolyn DeCusatis have
provided a concise resource with compact chapters and minimal equations conveying this complex
topic in a straightforward and clear-cut style. Included in this book are chapters on fibers, cables,
connectors, transmitters, modulators, noise, and optical link design. Concluding this reference are
three indispensable appendices covering extensive definitions, acronyms (including initials and
commonly used slang), measurement conversions and physical constants. This author team has
produced a book that has truly shed light on this difficult subject. Comprehensively covers basic
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fiber optic 'facts' Explains how optics relate to everyday life Details fiber optic communication
standards Chapter included on medical applications Timeline traces the history of optics with major
milestones

Fundamentals with MATLAB® Modelling John Wiley & Sons

Emerging Laser Technologies for High-Power and Ultrafast Science includes chapters from leading
experts devoted to the most recent achievements in the field. Including cutting-edge topics such
as high energy/high average power laser systems, the most current developments for high
repetition rate high average power infrared fiber laser systems, breakthroughs of the development
of CPA based on chromium doped zinc selenide gain material, infrared/mid-infrared laser systems
based on high average power Ytterbium pumped OPCPA, and generation of ultrashort laser pulses
in the UV spectral range. This book will serve as an important reference for students, researchers,
scientists, and engineers interested in the development of next generation of ultrafast laser
technologies.

Lasers and Applications World Scientific

Optical Fiber Sensors: Advanced Techniques and Applications describes the physical principles of,
and latest developments in, optical fiber sensors. Providing a fundamental understanding of the
design, operation, and practical applications of fiber optic sensing systems, this book: Discusses
new and emerging areas of research including photonic crystal fiber sensors, micro- and nanofiber

sensing, liquid crystal photonics, acousto-optic effects in fiber, and fiber laser-based sensing
Covers well-established areas such as surface plasmon resonance sensors, interferometric fiber
sensors, polymer fiber sensors, Bragg gratings in polymer and silica fibers, and distributed fiber
sensors Explores humidity sensing applications, smart structure applications, and medical
applications, supplying detailed examples of the various fiber optic sensing technologies in use
Optical Fiber Sensors: Advanced Techniques and Applications draws upon the extensive academic
and industrial experience of its contributing authors to deliver a comprehensive introduction to
optical fiber sensors with a strong practical focus suitable for undergraduate and graduate
students as well as scientists and engineers working in the field.

High-Power Optics CRC Press

Ever since their invention in 1960, lasers have assumed tremendous importance in the fields of
science, engineering and technology because of their use both in basic research and in various
technological applications. Lasers: Theory and Applications 2nd Edition will provide a coherent
presentation of the basic physics behind the working of the laser along with some of their most
important applications. Numerical examples are scattered throughout the book for helping the
student gain a better appreciation of the concepts and problems at the end of each chapter and
provides the student a better understanding of the basics and help in applying the concepts to
practical situations. This book serves as a text in a course on lasers and their applications for
students majoring in various disciplines such as Physics, Chemistry and Electrical Engineering.
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