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Photonic Band Gaps and Localization Springer Science & Business Media
This volume contains the papers presented at the NATO Advanced
Research Workshop on Localization and Propagation o[ Classical Waves in
Random and Periodic Media held in Aghia Pelaghia, Heraklion, Crete, May
26- 30, 1992. The workshop's goal was to bring together theorists and
experimentalists from two related areas, localization and photonic band
gaps, to highlight their common interests. The objectives of the workshop
were (i) to assess the state of-the-art in experimental and theoretical
studies of structures exhibiting classical wave band gaps and/or
localization, (ii) to discuss how such structures can be fabricated to
improve technologies in diﬀerent areas of physics and engineering, and
(iii) to identify problems and set goals for further research. Studies of the
propagation of electromagnetic (EM) waves in periodic and/or disordered
dielectric structures (photonic band gap structures) have been and
continue to be a dynamic area of research. Anderson localization of EM
waves in disordered dielectric structures is of fundamental interest where
the strong ei-ei interaction efFects entering the eIectron-localization are
absent. Photonic Band Gap Materials Springer Science & Business Media
Photonic band gap crystals oﬀer unique ways to tailor light and the
propagation of electromagnetic waves. In analogy to electrons in a crystal,
EM waves propagating in a structure with a periodically-modulated
dielectric constant are organized into photonic bands separated by gaps in
which propagating states are forbidden. Proposed applications of such
photonic band gap crystals, operating at frequencies from microwave to
optical, include zero- threshold lasers, low-loss resonators and cavities,
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and eﬃcient microwave antennas. Spontaneous emission is suppressed for
photons in the photonic band gap, oﬀering novel approaches to
manipulating the EM ﬁeld and creating high-eﬃciency light-emitting
structures. Photonic Band Gap Materials identiﬁes three most promising
areas of research. The ﬁrst is materials fabrication, involving the creation
of high quality, low loss, periodic dielectric structures. The smallest
photonic crystals yet fabricated have been made by machining Si wafers
along (110), and some have lattice constants as small as 500 microns. The
second area is in applications. Possible applications presented are
microwave mirrors, directional antennas, resonators (especially in the 2
GHz region), ﬁlters, waveguides, Y splitters, and resonant microcavities.
The third area covers fundamentally new physical phenomena in
condensed matter physics and quantum optics. An excellent review of
recent development, covering theoretical, experimental and applied
aspects. Interesting and stimulating reading for active researchers, as well
as a useful reference for non-specialists. Photonic Crystals and Light
Localization in the 21st Century Springer Science & Business Media This
volume contains papers presented at the NATO Advanced Study Institute
(ASI) Photonic Crystals and Light Localization held at the Creta Maris Hotel
in Limin Hersonissou, Crete, June 18-30, 2000. Photonic crystals oﬀer
unique ways to tailor light and the propagation of electromagnetic waves
(EM). In analogy to electrons in a crystal, EM waves propagating in a
structure with a periodically modulated dielectric constant are organized
into photonic bands, separated by gaps where propagating states are
forbidden. There have been proposals for novel applications ofthese
photonic band gap (PBG) crystals, with operating frequencies ranging from
microwave to the optical regime, that include zero threshold lasers, lowloss resonators and cavities, and eﬃcient microwave antennas.
Spontaneous emission, suppressed for photons in the photonic band gap,
oﬀers novel approaches to manipulate the EM ﬁeld and create higheﬃciency light-emitting structures. Innovative ways to manipulate light
can have a profound ioﬂuence on science and technology. Photonic Crystals
and Light Localization in the 21st Century Springer Science & Business
Media The ﬁeld of photonic band gap (PGB) materials, also called photonic
crystals, is one of the most exciting new areas in physics and engineering.
The materials play a unique role in controlling the propagation of
electromagnetic waves, and innovative ways to manipulate such waves can
have a profound inﬂuence on science and technology. The present book
provides an excellent survey of the ﬁeld of photonic crystals, random
lasers and light localization, covering theoretical and experimental aspects
as well as applications. The introductory lectures are accessible to nonspecialists. New fabrication techniques and structures are presented with
either dielectric or metallic components. Microwave, far-IR and optical
applications are discussed (ﬁlters, mirrors, switches, waveguides, bends,
splitters, antennas, etc.). Transmission, band structure and ﬁnite
diﬀerence-time domain techniques are presented. Reviews of the random
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laser area and light localization are also presented. Introduction to
Condensed Matter Physics Volume 1 World Scientiﬁc Publishing Company
This is volume 1 of two-volume book that presents an excellent,
comprehensive exposition of the multi-faceted subjects of modern
condensed matter physics, uniﬁed within an original and coherent
conceptual framework. Traditional subjects such as band theory and lattice
dynamics are tightly organized in this framework, while many new
developments emerge spontaneously from it. In this volume, • Basic
concepts are emphasized; usually they are intuitively introduced, then
more precisely formulated, and compared with correlated concepts. • A
plethora of new topics, such as quasicrystals, photonic crystals, GMR, TMR,
CMR, high Tc superconductors, Bose–Einstein condensation, etc., are
presented with sharp physical insights. • Bond and band approaches are
discussed in parallel, breaking the barrier between physics and chemistry.
• A highly accessible chapter is included on correlated electronic states —
rarely found in an introductory text. • Introductory chapters on tunneling,
mesoscopic phenomena, and quantum-conﬁned nanostructures constitute
a sound foundation for nanoscience and nanotechnology. • The text is
profusely illustrated with about 500 ﬁgures. Nanoelectronics and Photonics
From Atoms to Materials, Devices, and Architectures Springer Science &
Business Media Nanoelectronics and Photonics provides a fundamental
description of the core elements and problems of advanced and future
information technology. The authoritative book collects a series of tutorial
chapters from leaders in the ﬁeld covering fundamental topics from
materials to devices and system architecture, and bridges the fundamental
laws of physics and chemistry of materials at the atomic scale with device
and circuit design and performance requirements. Nanometer Scale
Science and Technology IOS Press This book focuses on "Nanometer Scale
Science and Technology''. This is one of the most rapidly expanding
research ﬁelds and it is considered one of the most important issues in
forming future societies. Nanoscience and nanotechnology are at the
interface between physics, chemistry, engineering and, most importantly,
biology. The most fundamental processes of living matter occur on the
nanometer scale. Micro-electrical mechanical systems are approaching the
dimensions of biological cells, opening up the possibility of connecting
machines to individual cells. This book is based on local probes (STM, AFM,
SNOM) and related supreme technological achievements. These topics are
extensively covered in the book, mainly devoted to instrumentation
aspects. From a more fundamental point of view it also covers advanced
subjects such as clusters, nanocontacts, photonic band gap materials,
atom manipulation by light, atom optics with Bose-Einstein condensates
and quantum computing. Coherent atomic matter waves - Ondes de
matiere coherentes 27 July - 27 August 1999 Springer Science & Business
Media This book, devoted to the study of quantum eﬀects in atomic
systems, reviews the state of the art in the ﬁelds of Bose--Einstein
condensation, quantum information processing, and the problems of
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propagation of matter waves in complex media. The speciﬁc topics include:
theory and experiments in Bose--Einstein condensation, theory and
experiments on decoherence phenomena in simple quantum systems and
the connection to quantum measurement, atom interferometry, quantum
computing, multiple scattering problems in atomic physics, quantum and
nonlinear optics in a photonic band gap and quantum chaos and atomic
physics. Pedagogical in style, the articles address PhD students as well as
researchers. Diﬀuse Waves in Complex Media Springer Science & Business
Media The NATO Advanced Study Institute on Diﬀuse Waves in Complex
Media was held at the "Centre de Physique des Houches" in France from
March 17 to 27, 1998. The Schools' scientiﬁc content, wave propagation in
heterogeneous me dia, has covered many areas of fundamental and
applied research. On the one hand, the understanding of wave propagation
has considerably improved during the last thirty years. New developments
and concepts such as, speckle correlations, weak and strong localization,
time reversal, near-ﬁeld propagation are under active research. On the
other hand, wave propagation in random media is now being investigated
in many diﬀerent ﬁelds such as applied mathematics, acoustics, optics,
atomic physics, geo physics or medical sciences. Each community often
uses its own langage to describe the same phenomena. The aim of the
School was to gather worldwide specialists to illuminate various aspects of
wave propagation in random media. This volume presents fourteen
expository articles corresponding to courses and seminars given during the
School. They are arranged as follows. The ﬁrst three articles deal with the
phenomena of localization of waves: B. van Tiggelen (p. 1) gives a critical
review of the physics of localization, J. Lacroix (p. 61) presents the
mathematical theory and A. Klein (p. 73) describes recent results for
randomized periodic media. Light Localisation and Lasing Random and
Pseudo-random Photonic Structures Cambridge University Press Presents
research on quasi-random and random photonic systems for graduate
students and researchers in optics, photonics and optical engineering.
Conﬁned Electrons and Photons New Physics and Applications Springer
Science & Business Media The optical properties of semiconductors have
played an important role since the identiﬁcation of semiconductors as
"small" bandgap materials in the thinies, due both to their fundamental
interest as a class of solids baving speciﬁc optical propenies and to their
many important applications. On the former aspect we can cite the
fundamental edge absorption and its assignment to direct or indirect
transitions, many-body eﬀects as revealed by exciton formation and
photoconductivity. On the latter aspect, large-scale applications sucb as
LEDs and lasers, photovoltaic converters, photodetectors, electro-optics
and non-linear optic devices, come to mind. The eighties saw a
revitalization of the whole ﬁeld due to the advent of heterostructures of
lower-dimensionality, mainly two-dimensional quantum wells, which
through their enhanced photon-matter interaction yielded new devices
with unsurpassed performance. Although many of the basic phenomena
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were evidenced through the seventies, it was this impact on applications
which in turn led to such a massive investment in fabrication tools, thanks
to which many new structures and materials were studied, yielding funher
advances in fundamental physics. Periodic Materials and Interference
Lithography For Photonics, Phononics and Mechanics John Wiley & Sons
Written by the department head of materials science and engineering at
MIT, this concise and stringent introduction takes readers from the
fundamental theory to in-depth knowledge. It sets out with a theoretical
scheme for the design of desirable periodic structures, then presents the
experimental techniques that allow for fabrication of the periodic structure
and exemplary experimental data. Subsequently, theory and numerical
data are used to demonstrate how these periodic structures control the
photonic, acoustic, and mechanical properties of materials, concluding with
examples from these three important ﬁelds of applications. The result is
must-have knowledge for both beginners and veterans in the ﬁeld. Theory
and Phenomena of Metamaterials CRC Press Theory and Phenomena of
Metamaterials oﬀers an in-depth look at the theoretical background and
basic properties of electromagnetic artiﬁcial materials, often called
metamaterials. A volume in the Metamaterials Handbook, this book
provides a comprehensive guide to working with metamaterials using
topics presented in a concise review format along with numerous
references. With contributions from leading researchers, this text covers
all areas where artiﬁcial materials have been developed. Each chapter in
the text features a concluding summary as well as various cross references
to address a wide range of disciplines in a single volume. Amorphous
Nanophotonics Springer Science & Business Media This book represents
the ﬁrst comprehensive overview over amorphous nano-optical and nanophotonic systems. Nanophotonics is a burgeoning branch of optics that
enables many applications by steering the mould of light on length scales
smaller than the wavelength with devoted nanostructures. Amorphous
nanophotonics exploits self-organization mechanisms based on bottom-up
approaches to fabricate nanooptical systems. The resulting structures
presented in the book are characterized by a deterministic unit cell with
tailored geometries; but their spatial arrangement is not controlled.
Instead of periodic, the structures appear either amorphous or random.
The aim of this book is to discuss all aspects related to observable eﬀects
in amorphous nanophotonic material and aspects related to their design,
fabrication, characterization and integration into applications. The book
has an interdisciplinary nature with contributions from scientists in
physics, chemistry and materials sciences and sheds light on the topic from
many directions. Disorder and Nonlinearity Proceedings of the Workshop
J.R. Oppenheimer Study Center Los Alamos, New Mexico, 4–6 May, 1988
Springer Science & Business Media ill the past three decades there has
been enonnous progress in identifying the es sential role that
"nonlinearity" plays in physical systems. Classical nonlinear wave
equations can support localized, stable "soliton" solutions, and
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nonlinearities in quantum systems can lead to self-trapped excitations,
such as polarons. Since these nonlinear excitations often dominate the
transport and response properties of the systems in which they exist,
accurate modeling of their eﬀects is essential to interpreting a wide range
of physical phenomena. Further, the dramatic de velopments in
"deterministic chaos", including the recognition that even simple nonlinear
dynamical systems can produce seemingly random temporal evolution,
have similarly demonstrated that an understanding of chaotic dynamics is
vital to an accurate interpretation of the behavior of many physical
systems. As a conse quence of these two developments, the study of
nonlinear phenomena has emerged as a subject in its own right. During
these same three decades, similar progress has occurred in understand ing
the eﬀects of "disorder". Stimulated by Anderson's pioneering work on "dis
ordered" quantum solid state materials, this eﬀort has also grown into a
ﬁeld that now includes a variety of classical and quantum systems and
treats "disorder" arising from many sources, including impurities, random
spatial structures, and stochastic applied ﬁelds. Signiﬁcantly, these two
developments have occurred rather independently, with relatively little
overlapping research. Metamaterials Physics and Engineering Explorations
John Wiley & Sons Leading experts explore the exotic properties and
excitingapplications of electromagnetic metamaterials Metamaterials:
Physics and Engineering Explorations givesreaders a clearly written, richly
illustrated introduction to themost recent research developments in the
area of electromagneticmetamaterials. It explores the fundamental
physics, the designs,and the engineering aspects, and points to a myriad
of excitingpotential applications. The editors, acknowledged leaders in
theﬁeld of metamaterials, have invited a group of leading researchersto
present both their own ﬁndings and the full array ofstate-of-the-art
applications for antennas, waveguides, devices,and components. Following
a brief overview of the history of artiﬁcialmaterials, the publication divides
its coverage into two majorclasses of metamaterials. The ﬁrst half of the
publicationexamines eﬀective media with single (SNG) and double
negative(DNG) properties; the second half examines electromagnetic band
gap(EBG) structures. The book further divides each of these classesinto
their three-dimensional (3D volumetric) and two-dimensional(2D planar or
surface) realizations. Examples of each type ofmetamaterial are presented,
and their known and anticipatedproperties are reviewed. Collectively,
Metamaterials: Physics and EngineeringExplorations presents a review of
recent research advancesassociated with a highly diverse set of
electromagneticmetamaterials. Its multifaceted approach oﬀers readers
acombination of theoretical, numerical, and experimentalperspectives for a
better understanding of their behaviors andtheir potentialapplications in
components, devices, and systems.Extensive reference lists provide
opportunities to exploreindividual topics and classes of metamaterials in
greaterdepth. With full-color illustrations throughout to clarify concepts
andhelp visualize actual results, this book provides a dynamic,user-friendly
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resource for students, engineers, physicists, andother researchers in the
areas of electromagnetic materials,microwaves, millimeter waves, and
optics. It equips newcomers witha basic understanding of metamaterials
and their potentialapplications. Advanced researchers will beneﬁt
fromthought-provoking perspectives that will deepen their knowledge
andlead them to new areas of investigation. Analogies in Optics and Micro
Electronics Selected Contributions on Recent Developments Springer
Science & Business Media This book gives an account of a number of recent
developments in two diﬀerent subﬁelds of research, optics and micro-electronics. The leading principle in presenting them together in one book
is the striking similarity between a variety of notions in these two research
areas. We mention in this respect tunneling, quantum interference and
localization, which are important concepts in quantummechanics and more
speciﬁcally in condensed matter physics. Miniaturization in solid state
engineering has led to new phenomena in which these concepts play their
signiﬁcant roles. As it is the wave character of electrons which is strongly
emphasized in these phenomena one's attention is quite naturally directed
to the ﬁeld of optics in which the above quantum-mechanical notions all
seem to have their direct classical wavemechanical counterparts. Both
micro--electronics and optics have been and still are in a mode of
intensifying activity. The possibilities to technically "translate" devices
developed within one research ﬁeld to similar devices in the other ﬁeld are
strongly increasing. This opens, among other things, a door leading to
"quantummechanics" on a macroscopic scale with visible light under
relatively easily accessible experimental conditions, or to "wave optics II in
the domain of solid state physics. Thinking in terms of analogies is
important anyhow, but it is especially the cross-fertilization between optics
and micro--electronics which according to the editors will lead to deepened
insights and a new type of technology. Soliton-driven Photonics Springer
Science & Business Media It is ironic that the ideas ofNewton, which
described a beam of light as a stream ofparticles made it diﬃcult for him to
explain things like thin ﬁlm interference. Yet these particles, called
'photons', have caused the adjective 'photonic' to gain common usage,
when referring to optical phenomena. The purist might argue that only
when we are confronted by the particle nature of light should we use the
word photonics. Equally, the argument goes on, only when we are face-to
face with an integrable system, i. e. one that possesses an inﬁnite number
of conserved quantities, should we say soliton rather than solitary wave.
Scientists and engineers are pragmatic, however, and they are happy to
use the word 'soliton' to describe what appears to be an excitation that is
humped, multi humped, or localised long enough for some use to be made
of it. The fact that such 'solitons' may stick to each other (fuse) upon
collision is often something to celebrate for an application, rather than just
evidence that, after all, these are not really solitons, in the classic sense.
'Soliton', therefore, is a widely used term with the qualiﬁcation that we are
constantly looking out for deviant behaviour that draws our attention to its
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solitary wave character. In the same spirit, 'photonics' is a useful generic
cover-all noun, even when 'electromagnetic theory' or 'optics' would
suﬃce. Medicinal and Aromatic Plants Springer Verlag This book introduces
students to the rapidly expanding ﬁeld of photonic crystals, photonic band
gap (PBG) materials, and light localization phenomena. Written by one of
the leading authorities on PBG materials, this book is the ﬁrst
comprehensive and highly illustrative book on this important ﬁeld of
photonics. The book covers those aspects of light localization and the PBG
concept which rely maily on classical, linear optics. Also covered are
extensions to classical and semi-classical, nonlinear optics, novel quantum
electrodynamic eﬀects in and near a PBG involving photons and two- level
systems, current and future applications of photonic crystals in information
technology, and a future outlook for the ﬁeld. A DVD containing
supplemental and education material accompanies the text. Movie clips,
interactive 3D graphs and user-friendly software allow the student to
visualize the material and calculate electromagnetic wave propagation in
photonic crystals. Metamaterial BoD – Books on Demand In-depth analysis
of the theory, properties and description of the most potential
technological applications of metamaterials for the realization of novel
devices such as subwavelength lenses, invisibility cloaks, dipole and
reﬂector antennas, high frequency telecommunications, new designs of
bandpass ﬁlters, absorbers and concentrators of EM waves etc. In order to
create a new devices it is necessary to know the main electrodynamical
characteristics of metamaterial structures on the basis of which the device
is supposed to be created. The electromagnetic wave scattering surfaces
built with metamaterials are primarily based on the ability of
metamaterials to control the surrounded electromagnetic ﬁelds by varying
their permeability and permittivity characteristics. The book covers some
solutions for microwave wavelength scales as well as exploitation of
nanoscale EM wavelength such as visible specter using recent advances of
nanotechnology, for instance in the ﬁeld of nanowires, nanopolymers,
carbon nanotubes and graphene. Metamaterial is suitable for scholars from
extremely large scientiﬁc domain and therefore given to engineers,
scientists, graduates and other interested professionals from photonics to
nanoscience and from material science to antenna engineering as a
comprehensive reference on this artiﬁcial materials of tomorrow. Silicon
Photonics Fundamentals and Devices John Wiley & Sons The creation of
aﬀordable high speed optical communications using standard
semiconductor manufacturing technology is a principal aim of silicon
photonics research. This would involve replacing copper connections with
optical ﬁbres or waveguides, and electrons with photons. With applications
such as telecommunications and information processing, light detection,
spectroscopy, holography and robotics, silicon photonics has the potential
to revolutionise electronic-only systems. Providing an overview of the
physics, technology and device operation of photonic devices using
exclusively silicon and related alloys, the book includes: Basic Properties of
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Silicon Quantum Wells, Wires, Dots and Superlattices Absorption Processes
in Semiconductors Light Emitters in Silicon Photodetectors , Photodiodes
and Phototransistors Raman Lasers including Raman Scattering Guided
Lightwaves Planar Waveguide Devices Fabrication Techniques and Material
Systems Silicon Photonics: Fundamentals and Devices outlines the basic
principles of operation of devices, the structures of the devices, and oﬀers
an insight into state-of-the-art and future developments. Advances in
Research and Applications Elsevier Solid State Physics, Volume 49
continues the Series'' tradition of excellence by focusing on the optical and
electronic properties and applications of semiconductors. Three of the
chapters deal with stress applications as well as the basic underlying
science of semicondutors. All of the topics in this volume are at the
cutting-edge of research in the semiconductor ﬁeld and will be of great
interest to the scientiﬁc community. Nonlinearity and Disorder: Theory and
Applications Springer Science & Business Media Proceedings of the NATO
Advanced Research Workshop, Tashkent, Uzbekistan, 2-6 October 2001
Science and Technology of Semiconductor-On-Insulator Structures and
Devices Operating in a Harsh Environment Proceedings of the NATO
Advanced Research Workshop on Science and Technology of
Semiconductor-On-Insulator Structures and Devices Operating in a Harsh
Environment, Kiev, Ukraine, 26-30 April 2004 Springer Science & Business
Media This proceedings volume archives the contributions of the speakers
who attended the NATO Advanced Research Workshop on “Science and
Technology of Semiconductor-On-Insulator Structures and Devices
Operating in a Harsh Environment” held at the Sanatorium Puscha Ozerna,
th th Kyiv, Ukraine, from 25 to 29 April 2004. The semiconductor industry
has maintained a very rapid growth during the last three decades through
impressive technological achievements which have resulted in products
with higher performance and lower cost per function. After many years of
development semiconductor-on-insulator materials have entered volume
production and will increasingly be used by the manufacturing industry.
The wider use of semiconductor (especially silicon) on insulator materials
will not only enable the beneﬁts of these materials to be further
demonstrated but, also, will drive down the cost of substrates which, in
turn, will stimulate the development of other novel devices and
applications. In itself this trend will encourage the promotion of the skills
and ideas generated by researchers in the Former Soviet Union and
Eastern Europe and their incorporation in future collaborations. Photonic
Bandgap Structures Novel Technological Platforms for Physical, Chemical
and Biological Sensing Bentham Science Publishers This E-Book covers the
research and the development of a novel generation of photonic devices
for sensing applications. The E-Book starts with a brief review of basic
photonic crystal (PhC) structure related concepts and describes the
numerical and technological tools useful in the design and fabrication of
devices based on PhCs. Next, the E-Book provides a selection of crossover
topics emerging in the scientiﬁc community as breaking through
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researches, technologies and sciences for the development of novel
technological platforms for physical, chemical and biological sensing. The
E-Book ends with a description of the main PhC sensors to date by
representing many of the exciting sensing applications that utilize
photonic crystal structures. Advances in Photonic Crystals BoD – Books on
Demand This book collects chapters on diﬀerent theoretical and
experimental aspects of photonics crystals for Nanophotonics applications.
It is divided in two parts - a theoretical section and an experimental and
applicative section. The ﬁrst part includes chapters developing several
numerical methods for analysis and design of photonic crystal devices,
such as 2D ring resonators for ﬁlters, single and coupled nanobeam
cavities, birefringence in photonic crystal cavities, threshold analysis in
photonic crystal lasers, gap solitons in photonic crystals, novel photonic
atolls, dynamic characteristics of photonic crystal ﬁlters. The second part
focuses on some aspects of photonic crystals fabrication and relevant
applications, such as nitrogen defect technology in diamond, silicon nitride
free standing membranes, photonic crystals structures in silicon, photonic
crystals for optical sensing. Nonlinear Photonics and Novel Optical
Phenomena Springer Nonlinear Photonics and Novel Optical Phenomena
contains contributed chapters from leading experts in nonlinear optics and
photonics, and provides a comprehensive survey of fundamental concepts
as well as hot topics in current research on nonlinear optical waves and
related novel phenomena. The book covers self-accelerating airy beams,
integrated photonics based on high index doped-silica glass, linear and
nonlinear spatial beam dynamics in photonic lattices and waveguide
arrays, the theory of polariton solitons in semiconductor microcavities, and
Terahertz waves. Inventive Communication and Computational
Technologies Proceedings of ICICCT 2019 Springer Nature This book
gathers selected papers presented at the Inventive Communication and
Computational Technologies conference (ICICCT 2019), held on 29–30 April
2019 at Gnanamani College of Technology, Tamil Nadu, India. The
respective contributions highlight recent research eﬀorts and advances in
a new paradigm called ISMAC (IoT in Social, Mobile, Analytics and Cloud
contexts). Topics covered include the Internet of Things, Social Networks,
Mobile Communications, Big Data Analytics, Bio-inspired Computing and
Cloud Computing. The book is chieﬂy intended for academics and
practitioners working to resolve practical issues in this area. Scattering
and Localization of Classical Waves in Random Media World Scientiﬁc The
past decade has witnessed breakthroughs in the understanding of the
wave localization phenomena and its implications for wave multiple
scattering in inhomogeneous media. This book brings together review
articles written by noted researchers in this ﬁeld in a tutorial manner so as
to give the readers a coherent picture of its status. It would be valuable
both as an up-to-date reference for active researchers as well as a
readable source for students looking to gain an understanding of the latest
results. Contents:The Localization of Waves in Disordered Media (S
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John)Experiments on Weak Localization of Light and their Interpretation (M
P van Albada et al.)Wave Diﬀusion and Localization in Random Composites
(Z-Q Zhang & P Sheng)Novel Correlations and Fluctuations in Speckle
Patterns (S Feng)Fluctuations, Correlation and Average Transport of
Electromagnetic Radiation in Random Media (A Z Genack)Dynamical
Correlations of Multiply-Scattered Light (D J Pine et al.)Anderson
Localization of the Classical Electromagnetic Waves in a Disordered
Dielectric Medium (K Arya et al.)Optical Localization: Calculational
Techniques and Results (C M Soukoulis & E N Economou)Localization of
Acoustic Waves (C A Condat & T R Kirkpatrick)Localization of Surface
Gravity Waves on a Random Bottom (M Belzons et al.)Wave Localization
and Multiple Scattering in Randomly Layered Media (P Sheng et al.)
Readership: Condensed matter physicists, mathematicians, geophysicists,
optical & acoustic scientists and ﬂuid dynamicists. Keywords:Classical
Waves;Random Media;Inhomogenous Media;Localization of
Waves;Disordered Media;Random Composites;Acoustic WavesReview: “…
this volume is a valuable contribution to the literature dealing with
localization phenomena. It is an excellent reference for researchers already
working in this ﬁeld, and an excellent introduction to it for those wishing to
enter it.” Waves in Random Media “Each of the contributions is of high
quality. The editor deserves compliments on his choice of authors and his
diligence in guiding the organization and writing of the chapters. The book
is an appropriate addition to the personal library of anyone working in a
ﬁeld involving propagation of light or acoustic waves through randomly
structured condensed matter…” Journal of Statistical Physics Progress in
Advanced Structural and Functional Materials Design Springer Science &
Business Media This book describes clearly various research topics
investigated for these 10 years in the Research Center of Advanced
Structural and Functional Materials Design in Osaka University, Japan.
Every chapter is aimed at understanding most advanced researches in
materials science by describing its fundamentals and details as much as
possible. Since both general explanations and cutting-edge commentaries
are given for each topic in this book, it provides a lot of useful information
for ordinary readers as well as materials scientists & engineers who wish
to understand the future development in materials science ﬁelds of metals,
alloys, ceramics, semiconductors etc. In particular, this book deals with
special fusion area of structural and functional materials such as medical
bone materials, of which contents are very unique features as materials
science textbook. Nanoscale Materials and Devices for Electronics,
Photonics and Solar Energy Springer This book presents research
dedicated to solving scientiﬁc and technological problems in many areas of
electronics, photonics and renewable energy. Progress in information and
renewable energy technologies requires miniaturization of devices and
reduction of costs, energy and material consumption. The latest generation
of electronic devices is now approaching nanometer scale dimensions; new
materials are being introduced into electronics manufacturing at an
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unprecedented rate; and alternative technologies to mainstream CMOS are
evolving. The low cost of natural energy sources have created economic
barriers to the development of alternative and more eﬃcient solar energy
systems, fuel cells and batteries. Nanotechnology is widely accepted as a
source of potential solutions in securing future progress for information
and energy technologies. Nanoscale Materials and Devices for Electronics,
Photonics and Solar Energy features chapters that cover the following
areas: atomic scale materials design, bio- and molecular electronics, high
frequency electronics, fabrication of nanodevices, magnetic materials and
spintronics, materials and processes for integrated and subwave
optoelectronics, nanoCMOS, new materials for FETs and other devices,
nanoelectronics system architecture, nano optics and lasers, non-silicon
materials and devices, chemical and biosensors,quantum eﬀects in
devices, nano science and technology applications in the development of
novel solar energy devices, and fuel cells and batteries. Excitonic and
Photonic Processes in Materials Springer This book is expected to present
state-of-the-art understanding of a selection of excitonic and photonic
processes in useful materials from semiconductors to insulators to
metal/insulator nanocomposites, both inorganic and organic. Among the
featured applications are components of solar cells, detectors, lightemitting devices, scintillators and materials with novel optical properties.
Excitonic properties are particularly important in organic photovoltaics and
light emitting devices, as also in questions of the ultimate resolution and
eﬃciency of new-generation scintillators for medical diagnostics, border
security and nuclear non proliferation. Novel photonic and optoelectronic
applications beneﬁt from new material combinations and structures to be
discussed. Nanofabrication BoD – Books on Demand We face many
challenges in the 21st century, such as sustainably meeting the world's
growing demand for energy and consumer goods. I believe that new
developments in science and technology will help solve many of these
problems. Nanofabrication is one of the keys to the development of novel
materials, devices and systems. Precise control of nanomaterials,
nanostructures, nanodevices and their performances is essential for future
innovations in technology. The book "Nanofabrication" provides the latest
research developments in nanofabrication of organic and inorganic
materials, biomaterials and hybrid materials. I hope that "Nanofabrication"
will contribute to creating a brighter future for the next generation.
Progress in Optics Elsevier In the thirty-seven years that have gone by
since the ﬁrst volume of Progress in Optics was published, optics has
become one of the most dynamic ﬁelds of science. At the time of inception
of this series, the ﬁrst lasers were only just becoming operational,
holography was in its infancy, subjects such as ﬁber optics, integrated
optics and optoelectronics did not exist and quantum optics was the
domain of only a few physicists. The term photonics had not yet been
coined. Today these ﬁelds are ﬂourishing and have become areas of
specialisation for many science and engineering students and numerous
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research workers and engineers throughout the world. Some of the
advances in these ﬁelds have been recognized by awarding Nobel prizes to
seven physicists in the last twenty years. The volumes in this series which
have appeared up to now contain nearly 190 review articles by
distinguished research workers, which have become permanent records for
many important developments. They have helped optical scientists and
optical engineers to stay abreast of their ﬁelds. There is no sign that
developments in optics are slowing down or becoming less interesting. Gaussian apodization and beam propagation - Electromagnetically-induced
transparency - Three-dimensional electromagnetic ﬁelds - Quantum
cryptography - Optical quantum cloning Electronic States in Crystals of
Finite Size Quantum Conﬁnement of Bloch Waves Springer This book
presents an analytical theory of the electronic states in ideal low
dimensional systems and ﬁnite crystals based on a diﬀerential equation
theory approach. It provides precise and fundamental understandings on
the electronic states in ideal low-dimensional systems and ﬁnite crystals,
and oﬀers new insights into some of the basic problems in low-dimensional
systems, such as the surface states and quantum conﬁnement eﬀects, etc.,
some of which are quite diﬀerent from what is traditionally believed in the
solid state physics community. Many previous predictions have been
conﬁrmed in subsequent investigations by other authors on various
relevant problems. In this new edition, the theory is further extended to
one-dimensional photonic crystals and phononic crystals, and a general
theoretical formalism for investigating the existence and properties of
surface states/modes in semi-inﬁnite one-dimensional crystals is
developed. In addition, there are various revisions and improvements,
including using the Kronig-Penney model to illustrate the analytical theory
and make it easier to understand. This book is a valuable resource for
solid-state physicists and material scientists. Nanophotonics Springer This
book gives a readable introduction to the important, rapidly developing,
ﬁeld of nanophotonics. It provides a quick understanding of the basic
elements of the ﬁeld, allowing students and newcomers to progress rapidly
to the frontiers of their interests. Topics include: The basic mathematical
techniques needed for the study of the materials of nanophotonic
technology; photonic crystals and their applications as laser resonators,
waveguides, and circuits of waveguides; the application of photonic
crystals technology in the design of optical diodes and transistors; the
basic properties needed for the design and understanding of new types of
engineered materials known as metamaterials; and a consideration of how
and why these engineered materials have been formulated in the lab, as
well as their applications as negative refractive index materials, as perfect
lens, as cloaking devices, and their eﬀects on Cherenkov and other types of
radiation. Additionally, the book introduces the new ﬁeld of plasmonics and
reviews its important features. The role of plasmon-polaritons in the
scattering and transmission of light by rough surfaces and the enhanced
transmission of light by plasmon-polariton supporting surfaces is
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addressed. The important problems of subwavelength resolution are
treated with discussions of applications in a number of scientiﬁc ﬁelds. The
basic principles of near-ﬁeld optical microscopy are presented with a
number of important applications. The basics of atomic cavity physics,
photonic entanglement and its relation to some of the basic properties of
quantum computing, and the physics associated with the study of optical
lattices are presented. Photonic Crystals Advances in Design, Fabrication,
and Characterization John Wiley & Sons The majority of the contributions in
this topically edited book stems from the priority program SPP 1113
"Photonische Kristalle" run by the Deutsche Forschungsgemeinschaft
(DFG), resulting in a survey of the current state of photonic crystal
research in Germany. The ﬁrst part of the book describes methods for the
theoretical analysis of their optical properties as well as the results. The
main part is dedicated to the fabrication, characterization and modeling of
two- and three-dimensional photonic crystals, while the ﬁnal section
presents a wide spectrum of applications: gas sensors, micro-lasers, and
photonic crystal ﬁbers. Illustrated in full color, this book is not only of
interest to advanced students and researchers in physics, electrical
engineering, and material science, but also to company R&D departments
involved in photonic crystal-related technological developments. Micro
Nano Devices, Structure and Computing Systems II Trans Tech Publications
Ltd Selected, peer reviewed papers from the 2013 2nd International
Conference on Micro Nano Devices, Structure and Computing Systems
(MNDSCS 2013), January 23-24, 2013, Shenzhen, China Advances in
Multifunctional Materials and Systems John Wiley & Sons The symposia
Advances in Electroceramics and Microwave Materials and Their
Applications were held during the 8th Paciﬁc Rim Conference on Ceramic
and Glass Technology (PACRIM 8) from May 31-June 5, 2009 in Vancouver,
Canada. This issue contains 17 peer-reviewed papers (invited and
contributed) from these two symposia. The book is logically organized and
carefully selected articles give insight into multifunctional materials and
systems and incorporates the latest developments related to
multifunctional materials and systems including electroceramics and
microwave materials. Mathematical Modeling in Optical Science SIAM This
volume addresses recent developments in mathematical modeling in three
areas of optical science: diﬀractive optics, photonic band gap structures,
and waveguides. Particular emphasis is on the formulation of mathematical
models and the design and analysis of new computational approaches. The
book contains cutting-edge discourses on emerging technology in optics
that provides signiﬁcant challenges and opportunities for applied
mathematicians, researchers, and engineers.
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