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Handbook of Optical Constants of Solids
The Oxford Handbook of Small Superconductors
This book provides readers with a comprehensive overview of the science of
superconducting materials. It serves as a fundamental information source on the
actual techniques and methodologies involved in superconducting materials
growth, characterization and processing. This book includes coverage of several
categories of medium and high-temperature superconducting materials: cuprate
oxides, borides, and iron-based chalcogenides and pnictides. Provides a singlesource reference on superconducting materials growth, characterization and
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processing; Bridges the gap between materials science and applications of
superconductors; Discusses several categories of superconducting materials such
as cuprate oxides, borides, and iron-based chalcogenides and pnictides; Covers
synthesis, characterization, and processing of superconducting materials, as well
as the nanoengineering approach to tailor the properties of the used materials at
the nanoscale level.

Handbook of High-Temperature Superconductor
This wide-ranging presentation of applied superconductivity, from fundamentals
and materials right up to the details of many applications, is an essential reference
for physicists and engineers in academic research as well as in industry. Readers
looking for a comprehensive overview on basic effects related to superconductivity
and superconducting materials will expand their knowledge and understanding of
both low and high Tc superconductors with respect to their application.
Technology, preparation and characterization are covered for bulk, single crystals,
thins fi lms as well as electronic devices, wires and tapes. The main benefit of this
work lies in its broad coverage of significant applications in magnets, power
engineering, electronics, sensors and quantum metrology. The reader will find
information on superconducting magnets for diverse applications like particle
physics, fusion research, medicine, and biomagnetism as well as materials
processing. SQUIDs and their usage in medicine or geophysics are thoroughly
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covered, as are superconducting radiation and particle detectors, aspects on
superconductor digital electronics, leading readers to quantum computing and new
devices.

The Cumulative Book Index
Magnetic and superconducting materials pervade every avenue of the
technological world – from microelectronics and mass-data storage to medicine
and heavy engineering. Both areas have experienced a recent revitalisation of
interest due to the discovery of new materials, and the re-evaluation of a wide
range of basic mechanisms and phenomena. This Concise Encyclopedia draws its
material from the award-winning Encyclopedia of Materials and Engineering, and
includes updates and revisions not available in the original set -- making it the
ideal reference companion for materials scientists and engineers with an interest in
magnetic and superconducting materials. * Contains in excess of 130 articles,
taken from the award-winning Encyclopedia of Materials: Science and Technology,
including ScienceDirect updates not available in the original set. * Each article
discusses one aspect of magnetic and superconducting materials and includes
photographs, line drawings and tables to aid the understanding of the topic at
hand. * Cross-referencing guides readers to articles covering subjects of related
interest.
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Oxford Handbook of Nanoscience and Technology
Very Good,No Highlights or Markup,all pages are intact.

Small Antenna Handbook
Completely revised and updated, the second edition of the Handbook of
Superconducting Materials is now available in three stand-alone volumes. As a
whole they cover the depth and breadth of the field, drawing on an international
pool of respected academics and industrial engineers. The three volumes provide
hands-on guidance to the manufacturing and processing technologies associated
with superconducting materials and devices. A comprehensive reference, the
handbook supplies a tutorial on techniques for the beginning graduate student and
a source of ancillary information for practicing scientists.

Handbook of Superconductivity
Since the 1980s, a general theme in the study of high-temperature
superconductors has been to test the BCS theory and its predictions against new
data. At the same time, this process has engendered new physics, new materials,
and new theoretical frameworks. Remarkable advances have occurred in sample
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quality and in single crystals, in hole and electron doping in the development of
sister compounds with lower transition temperatures, and in instruments to probe
structure and dynamics. Handbook of High-Temperature Superconductvity is a
comprehensive and in-depth treatment of both experimental and theoretical
methodologies by the the world's top leaders in the field. The Editor, Nobel
Laureate J. Robert Schrieffer, and Associate Editor James S. Brooks, have produced
a unified, coherent work providing a global view of high-temperature
superconductivity covering the materials, the relationships with heavy-fermion and
organic systems, and the many formidable challenges that remain.

Handbook of Superconducting Materials, 2nd Edition (3-Volume
Set)
In contrast to research on the fundamental mechanisms of High-Temperature
Superconductivity, in recent years we have seen enormous developments in the
fabrication and application of High-Tc-superconductors. The two volumes of High
Temperature Superconductivity provide a survey of the state of the technology and
engineering applications of these materials. They comprise extended original
research papers and technical review articles written by physicists, chemists,
materials scientists and engineers, all of them noted experts in their fields. The
interdisciplinary and strictly application-oriented coverage should benefit graduate
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students and academic researchers in the mentioned areas as well as industrial
experts. Volume 1 "Materials" focuses on major technical advancements in High-Tc
materials processing for applications. Volume 2 "Engineering Applications" covers
numerous application areas where High-Tc superconductors are making
tremendous impact.

Applied Superconductivity 1995: Small scale applications
"This book addresses the recent significant theoretical and practical developments
in the electrically small antenna area. It explains work on electromagnetically
coupled structures, improving bandwidth using spherical helix dipoles, the exact
derivation of the Q for electrically small antennas for both TE and TM modes, a new
simplified Q formula developed by the authors, and provideds an expanded
discussion of metamaterials and computer model accuracy for ESA"--

VLSI Handbook
As part of the Institute of Physics conference series, this volume contains
proceedings from the second European Conference on Applied Superconductivity
held in Edinburgh during 1995. The text discusses small scale applications.
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Applied superconductivity 1997
Applied Superconductivity
This two-volume handbook offers a comprehensive and well coordinated
presentation of SQUIDs (Superconducting Quantum Interference Devices),
including device fundamentals, design, technology, system construction and
multiple applications. It is intended to bridge the gap between fundamentals and
applications, and will be a valuable textbook reference for graduate students and
for professionals engaged in SQUID research and engineering. It will also be of use
to specialists in multiple fields of practical SQUID applications, from human brain
research and heart diagnostics to airplane and nuclear plant testing to prospecting
for oil, minerals and buried ordnance. The first volume contains chapters
presenting the theory of SQUIDs, their fabrication from low- and high-temperature
superconductors, the necessary readout electronics, and the design and
performance of practical direct current (dc) and radio-frequency (rf) SQUIDs. This
volume concludes with an overview of the most important SQUID system issues.
An appendix summarizes briefly the foundations of superconductivity that are
necessary to understand SQUIDs. A glossary and tables of units and constants are
also included. The second volume of the handbook will deal with applications of
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SQUIDs and SQUID systems.

Semiconductor Laser Engineering, Reliability and Diagnostics
Mechanical and thermal properties are reviewed and electrical and magnetic
properties are emphasized. Basics of symmetry and internal structure of crystals
and the main properties of metals, dielectrics, semiconductors, and magnetic
materials are discussed. The theory and modern experimental data are presented,
as well as the specifications of materials that are necessary for practical
application in electronics. The modern state of research in nanophysics of metals,
magnetic materials, dielectrics and semiconductors is taken into account, with
particular attention to the influence of structure on the physical properties of nanomaterials. The book uses simplified mathematical treatment of theories, while
emphasis is placed on the basic concepts of physical phenomena in electronic
materials. Most chapters are devoted to the advanced scientific and technological
problems of electronic materials; in addition, some new insights into theoretical
facts relevant to technical devices are presented. Electronic Materials is an
essential reference for newcomers to the field of electronics, providing a
fundamental understanding of important basic and advanced concepts in
electronic materials science. Provides important overview of the fundamentals of
electronic materials properties significant for device applications along with
advanced and applied concepts essential to those working in the field of
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electronics Takes a simplified and mathematical approach to theories essential to
the understanding of electronic materials and summarizes important takeaways at
the end of each chapter Interweaves modern experimental data and research in
topics such as nanophysics, nanomaterials and dielectrics

High Sensitivity Magnetometers
This book presents the basics and applications of superconducting magnets. It
explains the phenomenon of superconductivity, theories of superconductivity, type
II superconductors and high-temperature cuprate superconductors. The main focus
of the book is on the application to superconducting magnets to accelerators and
fusion reactors and other applications of superconducting magnets. The thermal
and electromagnetic stability criteria of the conductors and the present status of
the fabrication techniques for future magnet applications are addressed. The book
is based on the long experience of the author in studying superconducting
materials, building magnets and numerous lectures delivered to scholars. A
researcher and graduate student will enjoy reading the book to learn various
aspects of magnet applications of superconductivity. The book provides the
knowledge in the field of applied superconductivity in a comprehensive way.

Ultra-Low Field Nuclear Magnetic Resonance
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This special issue contains selected peer-reviewed papers which were presented at
the Third International Conference on Diffusion in Solids and Liquids (DSL-2007),
held at the Hotel Pestana Alvor Praia, Algarve, Portugal during the 4th-6th July,
2007.

The RF and Microwave Handbook
This handbook is about a remarkable set of materials that are technically referred
to as "mesoscopic superconductors," which for all practical purposes are tiny or
small in their dimensions, ranging from a few micrometers down to a nanometer.
At this level of smallness, the superconducting properties are dramatically
changed, showing the dominance of quantum effects. Ground breaking research
studies of small superconductors have emerged, and in a world obsessed with
miniaturization of electronic device technology, small superconductors acquire
even greater relevance and timeliness for the development of exciting novel
quantum devices. The chapters, contributed by noted researchers and frontrunners
in the field from 15 countries, are presented in three parts, namely progress in
basic studies, materials specific research, and advances in nanodevices. The
contents of the handbook should be of immediate interest to advanced level
university students and researchers particularly in physics, materials science,
nanoscience and engineering departments. Various reviews and overviews
appearing in the book should answer the queries and curiosities of non-specialists
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interested in nanoscale superconductivity. At the start, the book carries an
extended introduction for readers new to the field. The book should also appeal to
scientists and engineers from electronic industries interested in knowing the
current status of the theory, manufacture, and future of mesoscopic
superconductors. In doing so, this volume offers the opportunity to engage with
cutting edge research in one of the most exciting fields of physics today and
tomorrow.

Handbook of Organic Materials for Electronic and Photonic
Devices
The Handbook of Applied Superconductivity, Two-Volume Set covers all important
aspects of applied superconductivity and the supporting low-temperature
technologies. The handbook clearly demonstrates the capabilities of
superconducting technologies and illustrates how to implement these technologies
in new areas of academic and industrial research and development. Volume One
provides an introduction to the theoretical background of both low and high Tc
superconductivity, followed by details of the basic hardware such as wires, tapes,
and cables used in applications of superconductivity and the necessary supporting
science and technology. Theoretical discussions are in most cases followed by
examples of real designs, fabrication techniques, and practical instrumentation
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guidance. A final chapter examines materials properties at low temperatures.
Volume Two provides examples of current and future applications of
superconductivity. It covers medical systems for magnetic resonance imaging
(MRI), high field magnets for research, superconducting magnets for accelerators,
industrial systems for magnetic separation, and transportation systems. The final
chapters look to future applications in power and superconducting electronics. With
fully referenced, peer-refereed contributions from experts in various fields, this twovolume work is an essential reference for a wide range of scientists and engineers
in academic and industrial research and development environments.

Superconducting Devices
This book gathers, for the first time, an overview of nearly all of the magnetic
sensors that exist today. The book is offering the readers a thorough and
comprehensive knowledge from basics to state-of-the-art and is therefore suitable
for both beginners and experts. From the more common and popular AMR
magnetometers and up to the recently developed NV center magnetometers, each
chapter is describing a specific type of sensor and providing all the information
that is necessary to understand the magnetometer behavior including theoretical
background, noise model, materials, electronics, design and fabrication
techniques, etc.
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High Temperature Superconductivity 2
From the first application of the oxide magnetite as a compass in China in ancient
times, and from the early middle ages in Europe, magnetic materials have become
an indispensable part of our daily life. Magnetic materials are used ubiquitously in
the modern world, in fields as diverse as, for example, electrical energy transport,
high-power electro-motors and generators, telecommunication systems, navigation
equipment, aviation and space operations, micromechanical automation, medicine,
magnetocaloric refrigeration, computer science, high density recording, nondestructive testing of materials, and in many household applications. Research in
many of these areas continues apace. The progress made in recent years in
computational sciences and advanced material preparation techniques has
dramatically improved our knowledge of fundamental properties and increased our
ability to produce materials with highly-tailored magnetic properties, even down to
the nanoscale dimension. Containing approximately 120 chapters written and
edited by acknowledged world leaders in the field, The Handbook of Magnetism
and Advanced Magnetic Materials provides a state-of-the-art, comprehensive
overview of our current understanding of the fundamental properties of
magnetically ordered materials, and their use in a wide range of sophisticated
applications. The Handbook is published in five themed volumes, as follows:
Volume 1- Fundamentals and Theory Volume 2- Micromagnetism Volume 3- Novel
Techniques for Characterizing and Preparing Samples Volume 4- Novel Materials
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Volume 5- Spintronics and Magnetoelectronics

21st Century Nanoscience – A Handbook
These three volumes are intended to shape the field of nanoscience and
technology and will serve as an essential point of reference for cutting-edge
research in the field.

Superconductor Applications: SQUIDs and Machines
Superconducting Devices presents the theory, qualification, and fabrication of
superconducting device elements and integrated circuitry. This book discusses the
various uses of superconducting devices in many areas where their sensitivity,
speed, or other characteristics stemming from the unique nature of
superconductivity make them the device of choice. Organized into 10 chapters,
this book begins with an overview of superconducting quantum interference
devices (SQUIDs), which is the main achievement of superconductor electronics.
This text then examines the status of dc and rf SQUIDs. Other chapters consider
the progress in the fabrication technology for high-quality junctions and it
integration technology, which are developed mainly for digital applications. This
book discusses as well the increasing need for compact submillimeter sources for
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use in such applications as satellite communications and receivers for astronomical
observation. The final chapter deals with the thin film tunneling experiments. This
book is a valuable resource for physicists, chemists, materials scientists, and
electrical engineers.

Oxford Handbook of Nanoscience and Technology
Vol.1: Deposition and processing of thin films; Vol.2: Characterization and
spectroscopy of thin films; Vol.3: Ferroelectric and dielectric thin films; Vol.4:
Semiconductor and superconductor thin films; Vol.5: Nanomaterials and magnetic
thin flims

Superconductivity
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
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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 reliabilityimpacting 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 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
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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, HewlettPackard, 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
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recent literature on semiconductor lasers because it fills a longstanding gap
between many excellent books on laser theory and the complex and challenging
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
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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 mathematical relations as well as
experiments providing a new and well-balanced 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
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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 microRaman- and micro-thermoreflectance-probing, 2K photoluminescence
spectroscopy, micro-electroluminescence and photoluminescence scanning, and
deep-level-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 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
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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-theart 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
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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 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
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injection, spatial hole burning, lateral current spreading and gain profile variations.
Less well-known 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 non-absorbing mirror
technologies, followed by two highly relevant product-oriented 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
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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 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
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examples and data. I can highly recommend this extremely relevant, wellstructured 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
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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 real-life 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 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,
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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 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
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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-to-cover; 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

Spintronics for Next Generation Innovative Devices
The field of superconductivity has tremendous potential for growth and further
development in industrial applications. The subject continues to occupy physicists,
chemists, and engineers interested in both the phenomena itself and possible
financially viable industrial devices utilizing the physical concepts. For the past five
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years, within the publications of the American Physical Society, for example,
40%-60% of all articles submitted to major journals in the area of Solid State
Physics have been on the subject of superconductivity, including the newer,
extremely important subfield of high temperature superconductivity (high Tc). The
present volume is the first handbook to address this field. It covers both "classic"
superconductivity-related topics and high Tc. Numerous properties, including
thermal, electrical, magnetic, mechanical, phase diagrams, and spectroscopic
crystallographic structures are presented for many types of superconductors.
Critical fields, critical currents, coherence lengths, penetration depths, and
transition temperatures are tabulated. First handbook on Superconductivity
Coherence lengths and depths are tabulated Crystallographic structures of over
100 superconductor types Main results of several theories are submitted Phase
diagrams for synthesizing new superconductors are included

Electronic Materials
This book includes small and large scale applications of super conductivity. Part I,
SQUIDs, comprises about 75% of this volume, and is devoted to small scale
applications, mainly .§uperconducting QUantum Interference Devices (SQUIDs),
and the remainder, Part H, Machines, presents an updated review of large scale
applications of superconduc tivity. The present book combined with the previous
book Superconducting Machines and Devices: Large Systems Applications edited
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by S. Foner and B. B. Schwartz, Plenum Press, New York (1974) represents a
detailed and most up-to-date review of the applications of superconducting tech
nology. The text of the current book is suitable for advanced undergrad uates or
graduate students in applied physics and engineering courses. The book should be
valuable to scientists, engineers and technologists interested in the current status
and future applications of superconduc tivity technology. The last 7 chapters in
Part I review the major nation al efforts on small scale technology and should prove
useful for industrial and government planners as weIl as scientists and engineers.

Materials Science
The growth of wireless technology over the past decade is reflected in this guide. It
covers WiMAX, broadband cable & a comprehensive range of other topics. This
volume, RF and Microwave Applications and Systems, includes a wide range of
articles that discuss RF and microwave systems used for communication and radar
and heating applications. Commercial, avionics, medical, and military applications
are addressed. An overview of commercial communications systems is provided.
Past, current, and emerging cellular systems, navigation systems, and satellitebased systems are discussed. Specific voice and data commercial systems are
investigated more thoroughly in individual chapters that follow. Detailed
discussions of military electronics, avionics, and radar (both military and
automotive) are provided in separate chapters. A chapter focusing on
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FR/microwave energy used for therapeutic medicine is also provided. Systems
considerations including thermal, mechanical, reliability, power management, and
safety are discussed in separate chapters. Engineering processes are also explored
in articles about corporate initiatives, cost modeling, and design reviews. The book
closes with a discussion of the underlying physics of electromagnetic propagation
and interference. In addition to new chapters on WiMAX and broadband cable,
nearly every existing chapter features extensive updates and several were
completely rewritten to reflect the massive changes areas such as radio navigation
and electronic warfare.

Applied Superconductivity 1997, Proceedings of EUCAS 1997,
the Third European Conference on Applied Superconductivity,
held in the Netherlands, 30 June to 3 July 1997
Spintronics (short for spin electronics, or spin transport electronics) exploits both
the intrinsic spin of the electron and its associated magnetic moment, in addition
to its fundamental electronic charge, in solid-state devices. Controlling the spin of
electrons within a device can produce surprising and substantial changes in its
properties. Drawing from many cutting edge fields, including physics, materials
science, and electronics device technology, spintronics has provided the key
concepts for many next generation information processing and transmitting
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technologies. This book discusses all aspects of spintronics from basic science to
applications and covers: • magnetic semiconductors • topological insulators • spin
current science • spin caloritronics • ultrafast magnetization reversal • magnetoresistance effects and devices • spin transistors • quantum information devices
This book provides a comprehensive introduction to Spintronics for researchers
and students in academia and industry.

Canadian Electronics Engineering
Electronic and photonic materials discussed in this handbook are the key elements
of continued scientific and technological advances in the 21st century. The
electronic and photonic materials comprising this handbook include
semiconductors, superconductors, ferroelectrics, liquid crystals, conducting
polymers, organic and superconductors, conductors, nonlinear optical and
optoelectronic materials, electrochromic materials, laser materials,
photoconductors, photovoltaic and electroluminescent materials, dielectric
materials, nanostructured materials, supramolecular and self-asemblies, silicon
and glasses, photosynthetic and respiratory proteins, etc, etc. Some of these
materials have already been used and will be the most important components of
the semiconductor and photonic industries, computers, internet, information
processing and storage, telecommunications, satellite communications, integrated
circuits, photocopiers, solar cells, batteries, light-emitting diodes, liquid crystal
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displays, magneto-optic memories, audio and video systems, recordable compact
discs, video cameras, X-ray technology, color imaging, printing, flat-panel displays,
optical waveguides, cable televisions, computer chips, molecular-sized transistors
and switches, as well as other emerging cutting edge technologies. Electronic and
photonic materials are expected to grow to a trillion-dollar industry in the new
millennium and will be the most dominating forces in the emerging new
technologies in the fields of science and engineering. This handbook is a unique
source of the in-depth knowledge of synthesis, processing, fabrication,
spectroscopy, physical properties and applications of electronic and photonic
materials covering everything for today's and developing future technologies. This
handbook consists of over one hundred state-of-the-art review chapters written by
more than 200 world leading experts from 25 different countries. With more than
23,000 bibliographic citations and several thousands of figures, tables,
photographs, chemical structures and equations, this handbook is an invaluable
major reference source for scientists and students working in the field of materials
science, solid-state physics, chemistry, electrical and optical engineering, polymer
science, device engineering and computational engineering, photophysics, data
storage and information technology and technocrats, everyone who is involved in
science and engineering of electronic and photonic materials. Key Features * This
is the first handbook ever published on electronic and photonic materials * 10
volumes summarize the advances in electronic and photonic materials made over
past the two decades * This handbook is a unique source of the in-depth
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knowledge of synthesis, processing, spectroscopy, physical properties and
applications of electronic and photonic materials * Over 100 state-of-the-art review
chapters written by more than 200 leading experts from 25 different countries *
About 25,000 bibliographic citations and several thousand figures, tables,
photographs, chemical structures and equations * Easy access to electronic and
photonic materials from a single reference * Each chapter is self-contained with
cross references * Single reference having all inorganic, organic and biological
materials * Witten in very clear and concise fashion for easy understanding of
structure property relationships in electronic and photonic materials

Handbook of Superconducting Materials
Handbook of Thin Film Materials: Nanomaterials and magnetic
thin films
These three volumes are intended to shape the field of nanoscience and
technology and will serve as anessential point of reference for cutting-edge
research in the field.

21st Century Nanoscience – A Handbook
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This book is designed to introduce the reader to the field of NMR/MRI at very low
magnetic fields, from milli-Tesla to micro-Tesla, the ultra-low field (ULF) regime.
The book is focused on applications to imaging the human brain, and hardware
methods primarily based upon pre-polarization methods and SQUID-based
detection. The goal of the text is to provide insight and tools for the reader to
better understand what applications are best served by ULF NMR/MRI approaches.
A discussion of the hardware challenges, such as shielding, operation of SQUID
sensors in a dynamic field environment, and pulsed magnetic field generation are
presented. One goal of the text is to provide the reader a framework of
understanding the approaches to estimation and mitigation of low signal-to-noise
and long imaging time, which are the main challenges. Special attention is paid to
the combination of MEG and ULF MRI, and the benefits and challenges presented
by trying to accomplish both with the same hardware. The book discusses the
origin of unique relaxation contrast at ULF, and special considerations for image
artifacts and how to correct them (i.e. concomitant gradients, ghost artifacts). A
general discussion of MRI, with special consideration to the challenges of imaging
at ULF and unique opportunities in pulse sequences, is presented. The book also
presents an overview of some of the primary applications of ULF NMR/MRI being
pursued.

Diffusion in Solids and Liquids III
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The third conference in this series of meetings continues to attract a large number
of researchers from all over the world working on theoretical and experimental
aspects of superconductivity, and its increasing commercial applications. This is a
valuable reference for all researchers in applied physics to keep abreast of
developments in the field.

Handbook of Advanced Electronic and Photonic Materials and
Devices: High Tc superconductors and organic conductors
With the advent of High Temperature Superconductivity and the increasing
reliability of fabrication techniques, superconductor technology has moved firmly
into the mainstream of academic and industrial research. There is currently no
single source of practical information giving guidance on which technique to use
for any particular category of superconductor. An increasing number of materials
scientists and electrical engineers require easy access to practical information,
sensible advice and guidance on 'best-practice' and reliable, proven fabrication
and characterisation techniques.The Handbook will be the definitive collection of
material describing techniques for the fabrication and analysis of superconducting
materials. In addition to the descriptions of techniques, authoritative discussions
written by leading researchers will give guidance on the most appropriate
technique for a particular situation.Characterisation and measurement techniques
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will form an important part of the Handbook, providing researchers with a standard
reference for experimental techniques. The tutorial style description of these
techniques makes the Handbook particularly suitable for use by graduate
students.The Handbook will be supported by a comprehensive web site which will
be updated with new data as it emerges.The Handbook has six main sections: -Fundamentals of Superconductivity - characteristic properties, elementary theory,
critical current of type II superconductors-- Processing - bulk materials, wires and
tapes, thick and think films, contact techniques-- Characterisation Techniques structure/microstructure, measurement and interpretation of electromagnetic
properties,measurement of physics properties-- Materials - characteristic
properties of low and high Tc materials-- Applications - high current applications,
trapped flux devices, high frequency devices, josephson junction devic

Handbook of Magnetism and Advanced Magnetic Materials, 5
Volume Set
Handbook of Organic Materials for Electronic and Photonic Devices, Second Edition,
provides an overview of the materials, mechanisms, characterization techniques,
structure-property relationships, and most promising applications of organic
materials. This new release includes new content on emerging organic materials,
expanded content on the basic physics behind electronic properties, and new
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chapters on organic photonics. As advances in organic materials design,
fabrication, and processing that enabled charge unprecedented carrier mobilities
and power conversion efficiencies have made dramatic advances since the first
edition, this latest release presents a necessary understanding of the underlying
physics that enabled novel material design and improved organic device design.
Provides a comprehensive overview of the materials, mechanisms, characterization
techniques, and structure property relationships of organic electronic and photonic
materials Reviews key applications, including organic solar cells, light-emitting
diodes electrochemical cells, sensors, transistors, bioelectronics, and memory
devices New content to reflect latest advances in our understanding of underlying
physics to enable material design and device fabrication

Concise Encyclopedia of Magnetic and Superconducting
Materials
This up-to-date reference is the most comprehensive summary of the field of
nanoscience and its applications. It begins with fundamental properties at the
nanoscale and then goes well beyond into the practical aspects of the design,
synthesis, and use of nanomaterials in various industries. It emphasizes the vast
strides made in the field over the past decade – the chapters focus on new,
promising directions as well as emerging theoretical and experimental methods.
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The contents incorporate experimental data and graphs where appropriate, as well
as supporting tables and figures with a tutorial approach.

Superconductivity
Handbook of the Engineering Sciences: The applied sciences
Fundamental considerations of the principal engineering sciences on a level
approximating that of the first-year graduate student in engineering."--Pref. v.1
contains seven major sections, e.g., chemistry, physics, graphics, presented as
background for the applied engineering sciences. v.2 contains 18 major sections
(e.g., thermal phenomena, turbomachinery) dealing with the sciences themselves.

Handbook of High -Temperature Superconductivity
This handbook--a sequel to the widely used Handbook of Optical Constants of
Solids--contains critical reviews and tabulated values of indexes of refraction (n)
and extinction coefficients (k) for almost 50 materials that were not covered in the
original handbook. For each material, the best known n and k values have been
carefully tabulated, from the x-ray to millimeter-wave region of the spectrum by
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expert optical scientists. In addition, the handbook features thirteen introductory
chapters that discuss the determination of n and k by various techniques. *
Contributors have decided the best values for n and k * References in each critique
allow the reader to go back to the original data to examine and understand where
the values have come from * Allows the reader to determine if any data in a
spectral region needs to be filled in * Gives a wide and detailed view of
experimental techniques for measuring the optical constants n and k *
Incorporates and describes crystal structure, space-group symmetry, unit-cell
dimensions, number of optic and acoustic modes, frequencies of optic modes, the
irreducible representation, band gap, plasma frequency, and static dielectric
constant

Handbook of Applied Superconductivity, Volume 2
Devoted to the preparation, characterization and evaluation of HTS electronic
devices, the Handbook of High-Temperature Superconductor Electronics provides
information on using high-Tc thin films and junctions to increase speed, lessen
noise, lower power consumption and enhance upper frequency limits in
superconductor electronics. Compiled by a gro

The SQUID Handbook
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This 21st Century Nanoscience Handbook will be the most comprehensive, up-todate large reference work for the field of nanoscience. Handbook of Nanophysics
by the same editor published in the fall of 2010 and was embraced as the first
comprehensive reference to consider both fundamental and applied aspects of
nanophysics. This follow-up project has been conceived as a necessary expansion
and full update that considers the significant advances made in the field since
2010. It goes well beyond the physics as warranted by recent developments in the
field. This ninth volume in a ten-volume set covers industiral applications. Key
Features: Provides the most comprehensive, up-to-date large reference work for
the field. Chapters written by international experts in the field. Emphasises
presentation and real results and applications. This handbook distinguishes itself
from other works by its breadth of coverage, readability and timely topics. The
intended readership is very broad, from students and instructors to engineers,
physicists, chemists, biologists, biomedical researchers, industry professionals,
governmental scientists, and others whose work is impacted by nanotechnology. It
will be an indispensable resource in academic, government, and industry libraries
worldwide. The fields impacted by nanophysics extend from materials science and
engineering to biotechnology, biomedical engineering, medicine, electrical
engineering, pharmaceutical science, computer technology, aerospace
engineering, mechanical engineering, food science, and beyond.
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