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Mems And Nems Systems Devices And Structures Nano And Microscience Engineering Technology And Medicine Series

What is a MEMS (Micro-Electromechanical System)? - What is a MEMS (Micro-Electromechanical 
System)? by Eye on Tech 47,256 views 4 years ago 1 minute, 51 seconds - Can something smaller 
than the width of a strand of hair be a machine? That's right, MEMS, can be so small, they're not 
visible to ...
MEMS and NEMS devices - MEMS and NEMS devices by Shinoj V K 6,934 views 3 years ago 14 
minutes, 15 seconds - MEMS technology, consists of microelectronic elements, actuators, sensors, 
and mechanical structures, built onto a substrate, ...
Spotlight on MicroElectroMechanical Systems (MEMS), Nanofabrication and Integration - Spotlight 
on MicroElectroMechanical Systems (MEMS), Nanofabrication and Integration by CMC Microsys-
tems 343 views 2 years ago 2 minutes, 58 seconds - The global market for MEMS, surpassed 
US$50B in 2019 with 8% growth in value estimated over the next five years5.
Micro and Nanofabrication (MEMS) | EPFLx on edX - Micro and Nanofabrication (MEMS) | EPFLx 
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of Engineering, Carnegie Mellon University 3,000 views 7 years ago 2 minutes, 43 seconds - 
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nano,-electromechanical ...
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Atomic Layer 2D Nanoelectromechanical Systems (NEMS) for Physical Sensing Applications by 
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What is nanotechnology? - What is nanotechnology? by Risk Bites 957,418 views 7 years ago 4 
minutes, 42 seconds - A short introduction to nanotechnology,, and why you should care about it. 
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March of the microscopic robots - March of the microscopic robots by nature video 1,508,573 views 
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The Latest Advances in Nanotechnology and Nanomaterials - The Latest Advances in Nanotechnol-
ogy and Nanomaterials by TechScience Talk 15,460 views 10 months ago 9 minutes, 50 seconds - 
Welcome to our YouTube channel, where we explore the fascinating world of science and technol-
ogy,. In this video, we will be ...
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The Latest Advances in Nanotechnology
The Potential Impact of Nanotechnology
Nanotechnology Applications - Nanotechnology Applications by Mechanics Mix 14,982 views 1 year 
ago 5 minutes, 50 seconds - Today ,we will continue nanotechnology, video,we will start with take 
a look for applications of nanotechnology,. To donate to the ...
=» How Are Microchips Made? - =» How Are Microchips Made? by Interesting Engineering 6,267,586 
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Nanotechnology: Hacking Humans, Its Potential, and Real Risks - Nanotechnology: Hacking Hu-
mans, Its Potential, and Real Risks by CISO Global 451,598 views 4 years ago 4 minutes, 37 
seconds - Science fiction has become a reality with recent developments toward biohacking through 
nanotechnology,. Soon, science and ...
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sors and Nanoparticles by NBC News Learn 8,226 views 3 years ago 5 minutes, 2 seconds - Medical 
technology, is big business, and some of the biggest advances may soon come from devices, built 
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Optics Letters

This book constitutes the first effort to summarize a large volume of results obtained over the past 20 
years in the context of the Discrete Nonlinear Schrödinger equation and the physical settings that it 
describes.

The Discrete Nonlinear Schrödinger Equation

Optical information processing of the future is associated with a new generation of compact nanoscale 
optical devices operating entirely with light. Moreover, adaptive features such as self-guiding, recon-
figuration and switching become more and more important. Nonlinear devices offer an enormous 
potential for these applications. Consequently, innovative concepts for all-optical communication and 
information technologies based on nonlinear effects in photonic-crystal physics and nanoscale devices 
as metamaterials are of high interest. This book focuses on nonlinear optical phenomena in periodic 
media, such as photonic crystals, optically-induced, adaptive lattices, atomic lattices or metamaterials. 
The main purpose is to describe and overview new physical phenomena that result from the interplay 
between nonlinearities and structural periodicities and is a guide to actual and future developments for 
the expert reader in optical information processing, as well as in the physics of cold atoms in optical 
lattices.

Nonlinearities in Periodic Structures and Metamaterials

The current research into solitons and their use in fiber optic communications is very important to the 
future of communications. Since the advent of computer networking and high speed data transmission 
technology people have been striving to develop faster and more reliable communications media. 
Optical pulses tend to broaden over relatively short distances due to dispersion, but solitons on the 
other hand are not as susceptible to the effects of dispersion, and although they are subject to losses 
due to attenuation they can be amplified without being received and re-transmitted. This book is the 
first to provide a thorough overview of optical solitons. The main purpose of this book is to present the 
rapidly developing field of Spatial Optical Solitons starting from the basic concepts of light self-focusing 
and self-trapping. It will introduce the fundamental concepts of the theory of nonlinear waves and 
solitons in non-integrated but physically realistic models of nonlinear optics including their stability 
and dynamics. Also, it will summarize a number of important experimental verification of the basic 
theoretical predictions and concepts covering the observation of self-focusing in the earlier days of 
nonlinear optics and the most recent experimental results on spatial solitons, vortex solitons, and soliton 
interaction & spiraling. * Introduces the fundamental concepts of the theory of nonlinear waves and 
solitons through realistic models * Material is based on authors' years of experience actively working 
in and researching the field * Summarizes the most important experimental verification of the basic 
theories, predictions and concepts of this ever evolving field from the earliest studies to the most recent

Optical Solitons



With this book, we aim to capture different perspectives of researchers on nonlinear optics and optical 
devices and we intend to cover the latest developments in optics from theoretical, numerical, and 
experimental aspects. The eleven selected chapters cover a variety of topics related to nonlinear 
optics including bright, dark, kink solitary waves in various media, magnetic solitons, lattice solitons, 
rogue-waves, solid-state lasers, laser cladding, optical sensors, optical vortices, and molecular switch-
es. The book is intended to draw the attention of scientists in academia, as well as researchers and 
engineers in industry, since the field has a significant potential for the production and design of novel 
optical devices and other technological applications.

Nonlinear Optics

Nonlinear photonics is the name given to the use of nonlinear optical devices for the generation, 
communication, processing, or analysis of information. This book is a progress report on research 
into practical applications of such devices. At present, modulation, switching, routing, decision-making, 
and detection in photonic systems are all done with electronics and linear optoelectronic devices. 
However, this may soon change, as nonlinear optical devices, e.g. picosecond samplers and switches, 
begin to complement optoelectonic devices. The authors succinctly summarize past accomplishments 
in this field and point to hopes for the future, making this an ideal book for newcomers or seasoned 
researchers wanting to design and perfect nonlinear optical devices and to identify applications in 
photonic systems.

Nonlinear Photonics

Since it was first published in 1995, Photonic Crystals has remained the definitive text for both 
undergraduates and researchers on photonic band-gap materials and their use in controlling the prop-
agation of light. This newly expanded and revised edition covers the latest developments in the field, 
providing the most up-to-date, concise, and comprehensive book available on these novel materials 
and their applications. Starting from Maxwell's equations and Fourier analysis, the authors develop the 
theoretical tools of photonics using principles of linear algebra and symmetry, emphasizing analogies 
with traditional solid-state physics and quantum theory. They then investigate the unique phenomena 
that take place within photonic crystals at defect sites and surfaces, from one to three dimensions. This 
new edition includes entirely new chapters describing important hybrid structures that use band gaps 
or periodicity only in some directions: periodic waveguides, photonic-crystal slabs, and photonic-crystal 
fibers. The authors demonstrate how the capabilities of photonic crystals to localize light can be put to 
work in devices such as filters and splitters. A new appendix provides an overview of computational 
methods for electromagnetism. Existing chapters have been considerably updated and expanded to 
include many new three-dimensional photonic crystals, an extensive tutorial on device design using 
temporal coupled-mode theory, discussions of diffraction and refraction at crystal interfaces, and 
more. Richly illustrated and accessibly written, Photonic Crystals is an indispensable resource for 
students and researchers. Extensively revised and expanded Features improved graphics throughout 
Includes new chapters on photonic-crystal fibers and combined index-and band-gap-guiding Provides 
an introduction to coupled-mode theory as a powerful tool for device design Covers many new topics, 
including omnidirectional reflection, anomalous refraction and diffraction, computational photonics, and 
much more.

Photonic Crystals

The rapid development of quantum technologies has driven a revolution in related research areas such 
as quantum computation and communication, and quantum materials. The first prototypes of functional 
quantum devices are beginning to appear, frequently created using ensembles of atoms, which allow 
the observation of sensitive, quantum effects, and have important applications in quantum simulation 
and matter wave interferometry. This modern text offers a self-contained introduction to the funda-
mentals of quantum atom optics and atomic many-body matter wave systems. Assuming a familiarity 
with undergraduate quantum mechanics, this book will be accessible for graduate students and early 
career researchers moving into this important new field. A detailed description of the underlying theory 
of quantum atom optics is given, before development of the key, quantum, technological applications, 
such as atom interferometry, quantum simulation, quantum metrology, and quantum computing.

Quantum Atom Optics



This text succeeds in giving a practical introduction to the fundamentals, problems and techniques 
of the design and utilisation of optical fiber systems. This edition retains all core features, while 
incorporating recent improvements and developments in the field.

Optical Fiber Communications

This volume presents a considerable number of interrelated contributions dealing with the new scientific 
ability to shape and control matter and electromagnetic fields on a sub-wavelength scale. The topics 
range from the fundamental ones, such as photonic metamateriials, plasmonics and sub-wavelength 
resolution to the more applicative, such as detection of single molecules, tomography on a micro-chip, 
fluorescence spectroscopy of biological systems, coherent control of biomolecules, biosensing of single 
proteins, terahertz spectroscopy of nanoparticles, rare earth ion-doped nanoparticles, random lasing, 
and nanocoax array architecture. The various subjects bridge over the disciplines of physics, biology 
and chemistry, making this volume of interest to people working in these fields. The emphasis is 
on the principles behind each technique and on examining the full potential of each technique. The 
contributions that appear in this volume were presented at a NATO Advanced Study Institute that was 
held in Erice, Italy, 3-18 July, 2011. The pedagogical aspect of the Institute is reflected in the topics 
presented in this volume.

Nano-Optics for Enhancing Light-Matter Interactions on a Molecular Scale

This book brings together reviews by internationally renowed experts on quantum optics and photonics. 
It describes novel experiments at the limit of single photons, and presents advances in this emerging 
research area. It also includes reprints and historical descriptions of some of the first pioneering 
experiments at a single-photon level and nonlinear optics, performed before the inception of lasers 
and modern light detectors, often with the human eye serving as a single-photon detector. The 
book comprises 19 chapters, 10 of which describe modern quantum photonics results, including 
single-photon sources, direct measurement of the photon's spatial wave function, nonlinear interactions 
and non-classical light, nanophotonics for room-temperature single-photon sources, time-multiplexed 
methods for optical quantum information processing, the role of photon statistics in visual perception, 
light-by-light coherent control using metamaterials, nonlinear nanoplasmonics, nonlinear polarization 
optics, and ultrafast nonlinear optics in the mid-infrared.

Quantum Photonics: Pioneering Advances and Emerging Applications

During the past ten years, there has been intensive development in theoretical and experimental 
research of solitons in periodic media. This book provides a unique and informative account of the 
state-of-the-art in the field. The volume opens with a review of the existence of robust solitary pulses in 
systems built as a periodic concatenation of very different elements. Among the most famous examples 
of this type of systems are the dispersion management in fiber-optic telecommunication links, and 
(more recently) photonic crystals. A number of other systems belonging to the same broad class of 
spatially periodic strongly inhomogeneous media (such as the split-step and tandem models) have 
recently been identified in nonlinear optics, and transmission of solitary pulses in them was investigated 
in detail. Similar soliton dynamics occurs in temporal-domain counterparts of such systems, where they 
are subject to strong time-periodic modulation (for instance, the Feshbach-resonance management in 
Bose-Einstein condensates). Basis results obtained for all these systems are reviewed in the book. 
This timely work will serve as a useful resource for the soliton community.

Soliton Management in Periodic Systems

This open access book presents the novel concept of plaston, which accounts for the high ductility or 
large plastic deformation of emerging high-performance structural materials, including bulk nanostruc-
tured metals, hetero-nanostructured materials, metallic glasses, intermetallics, and ceramics. The book 
describes simulation results of the collective atomic motion associated with plaston, by computational 
tools such as first-principle methods with predictive performance and large-scale atom-dynamics 
calculations. Multi-scale analyses with state-of-the art analytical tools nano/micro pillar deformation and 
nano-indentation experiments are also described. Finally, through collaborative efforts of experimental 
and computational work, examples of rational design and development of new structural materials 
are given, based on accurate understanding of deformation and fracture phenomena. This publication 
provides a valuable contribution to the field of structural materials research.



The Plaston Concept

Applications of optical switching in network elements and communication networks are discussed in 
considerable depth. Optical circuits, packet, and burst switching are all included. Composed of distinct 
self-contained chapters with minimum overlaps and independent references. Provides up-to-date 
comprehensive coverage of optical switching, technologies, devices, systems and networks. Discusses 
applications of optical switching in network elements and communications networks.

Optical Switching

LinKnot - Knot Theory by Computer provides a unique view of selected topics in knot theory suitable for 
students, research mathematicians, and readers with backgrounds in other exact sciences, including 
chemistry, molecular biology and physics. The book covers basic notions in knot theory, as well as 
new methods for handling open problems such as unknotting number, braid family representatives, 
invertibility, amphicheirality, undetectability, non-algebraic tangles, polyhedral links, and (2,2)-moves. 
Conjectures discussed in the book are explained at length. The beauty, universality and diversity of knot 
theory is illuminated through various non-standard applications: mirror curves, fullerens, self-referential 
systems, and KL automata.

LinKnot

Written by leading experimentalist Warwick P. Bowen and prominent theoretician Gerard J. Milburn, 
Quantum Optomechanics discusses modern developments in this novel field from experimental and 
theoretical standpoints. The authors share their insight on a range of important topics, including 
optomechanical cooling and entanglement; quantum limits on

Quantum Optomechanics

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.

Nonlinear Photonics and Novel Optical Phenomena

This book is part of a two volume set which presents the analysis of nonlinear phenomena as a 
long-standing challenge for research in basic and applied science as well as engineering. It discusses 
nonlinear differential and differential equations, bifurcation theory for periodic orbits and global connec-
tions. The integrability and reversibility of planar vector fields and theoretical analysis of classic physical 
models are sketched. This first volume concentrates on the mathematical theory and computational 
techniques that are essential for the study of nonlinear science, a second volume deals with real-world 
nonlinear phenomena in condensed matter, biology and optics.



Nonlinear Systems, Vol. 1

In today's world, the range of technologies with the potential to threaten the security of U.S. mili-
tary forces is extremely broad. These include developments in explosive materials, sensors, control 
systems, robotics, satellite systems, and computing power, to name just a few. Such technologies 
have not only enhanced the capabilities of U.S. military forces, but also offer enhanced offensive 
capabilities to potential adversaries - either directly through the development of more sophisticated 
weapons, or more indirectly through opportunities for interrupting the function of defensive U.S. military 
systems. Passive and active electro-optical (EO) sensing technologies are prime examples. Laser 
Radar considers the potential of active EO technologies to create surprise; i.e., systems that use a 
source of visible or infrared light to interrogate a target in combination with sensitive detectors and 
processors to analyze the returned light. The addition of an interrogating light source to the system 
adds rich new phenomenologies that enable new capabilities to be explored. This report evaluates the 
fundamental, physical limits to active EO sensor technologies with potential military utility; identifies key 
technologies that may help overcome the impediments within a 5-10 year timeframe; considers the pros 
and cons of implementing each existing or emerging technology; and evaluates the potential uses of 
active EO sensing technologies, including 3D mapping and multi-discriminate laser radar technologies.

Laser Radar

A study, by two of the major contributors to the theory, of the inverse scattering transform and its 
application to problems of nonlinear dispersive waves that arise in fluid dynamics, plasma physics, 
nonlinear optics, particle physics, crystal lattice theory, nonlinear circuit theory and other areas. A 
soliton is a localised pulse-like nonlinear wave that possesses remarkable stability properties. Typically, 
problems that admit soliton solutions are in the form of evolution equations that describe how some 
variable or set of variables evolve in time from a given state. The equations may take a variety of forms, 
for example, PDEs, differential difference equations, partial difference equations, and integrodifferential 
equations, as well as coupled ODEs of finite order. What is surprising is that, although these problems 
are nonlinear, the general solution that evolves from almost arbitrary initial data may be obtained without 
approximation.

Solitons and the Inverse Scattering Transform

New possibilities have recently emerged for producing optical beams with complex and intricate struc-
tures, and for the non-contact optical manipulation of matter. Structured Light and Its Applications fully 
describes the electromagnetic theory, optical properties, methods and applications associated with this 
new technology. Detailed discussions are given of unique beam characteristics, such as optical vortices 
and other wavefront structures, the associated phase properties and photonic aspects, along with 
applications ranging from cold atom manipulation to optically driven micromachines. Features include: 
Comprehensive and authoritative treatments of the latest research in this area of nanophotonics, 
written by the leading researchers Accounts of numerous microfluidics, nanofabrication, quantum 
informatics and optical manipulation applications Coverage that fully spans the subject area, from 
fundamental theory and simulations to experimental methods and results Graduate students and 
established researchers in academia, national laboratories and industry will find this book an invaluable 
guide to the latest technologies in this rapidly developing field. Comprehensive and definitive source 
of the latest research in nanotechnology written by the leading people in the field From theory to 
applications - all is presented in detail Editor is Chair of the SPIE Nanotechnology Technical Group 
and is leading the way in generation and manipulation of complex beams

Structured Light and Its Applications

This volume reviews the latest trends in organic optoelectronic materials. Each comprehensive chapter 
allows graduate students and newcomers to the field to grasp the basics, whilst also ensuring that 
they have the most up-to-date overview of the latest research. Topics include: organic conductors 
and semiconductors; conducting polymers and conjugated polymer semiconductors, as well as their 
applications in organic field-effect-transistors; organic light-emitting diodes; and organic photovoltaics 
and transparent conducting electrodes. The molecular structures, synthesis methods, physicochemical 
and optoelectronic properties of the organic optoelectronic materials are also introduced and described 
in detail. The authors also elucidate the structures and working mechanisms of organic optoelectronic 



devices and outline fundamental scientific problems and future research directions. This volume is 
invaluable to all those interested in organic optoelectronic materials.

Organic Optoelectronic Materials

Dielectric Metamaterials: Fundamentals, Designs and Applications links fundamental Mie scattering 
theory with the latest dielectric metamaterial research, providing a valuable reference for new and 
experienced researchers in the field. The book begins with a historical, evolving overview of Mie scat-
tering theory. Next, the authors describe how to apply Mie theory to analytically solve the scattering of 
electromagnetic waves by subwavelength particles. Later chapters focus on Mie resonator-based meta-
materials, starting with microwaves where particles are much smaller than the free space wavelengths. 
In addition, several chapters focus on wave-front engineering using dielectric metasurfaces and the 
nonlinear optical effects, spontaneous emission manipulation, active devices, and 3D effective media 
using dielectric metamaterials. Highlights a crucial link in fundamental Mie scattering theory with the 
latest dielectric metamaterial research spanning materials, design and applications Includes coverage 
of wave-front engineering and 3D metamaterials Provides computational codes for calculating and 
simulating Mie resonances

Dielectric Metamaterials

'Et moi ..., si j'avait Sll comment en revemr, One service mathematics has rendered the je n'y serais 
point aIle.' human race. It has put common sense back Jules Verne where it belongs, on the topmost 
shelf next to the dusty canister labelled 'discarded non sense'. The series is divergent; therefore we 
may be able to do something with it. Eric T. Bell O. Heaviside Mathematics is a tool for thought. A 
highly necessary tool in a world where both feedback and non linearities abound. Similarly, all kinds of 
parts of mathematics serve as tools for other parts and for other sciences. Applying a simple rewriting 
rule to the quote on the right above one finds such statements as: 'One service topology has rendered 
mathematical physics .. .'; 'One service logic has rendered com puter science .. .'; 'One service category 
theory has rendered mathematics .. .'. All arguably true. And all statements obtainable this way form 
part of the raison d'etre of this series.

Soliton Phenomenology

Note: The three volumes are not sequential but rather independent of each other and largely self-con-
tained.Basic Matters is a first introduction to quantum mechanics that does not assume any prior 
knowledge of the subject. The emphasis is on the general structure as the necessary foundation of 
any understanding. Starting from the simplest quantum phenomenon, the Stern-Gerlach experiment 
with its choice between two discrete outcomes, and ending with one-dimensional continuous systems, 
the physical concepts and notions as well as the mathematical formalism of quantum mechanics are 
developed in successive, manageable steps. The presentation is modern inasmuch as the natural 
language of the trade - Dirac's kets and bras and so on - is introduced early, and the temporal evolution 
is dealt with in a picture-free manner, with Schrodinger's and Heisenberg's equations of motion side 
by side and on equal footing.The reader of Simple Systems is not expected to be familiar with the 
material in Basic Matters, but should have the minimal knowledge of a standard brief introduction 
to quantum mechanics with its typical emphasis on one-dimensional position wave functions. The 
step to Dirac's more abstract and much more powerful formalism is taken immediately, followed by 
reviews of quantum kinematics and quantum dynamics. The important standard examples (force-free 
motion, constant force, harmonic oscillator, hydrogen-like atoms) are then treated in considerable 
detail, whereby a nonstandard perspective is offered wherever it is deemed feasible and useful. A 
final chapter is devoted to approximation methods, from the Hellmann-Feynman theorem to the WKB 
quantization rule.Perturbed Evolution has a closer link to Simple Systems than that volume has to Basic 
Matters, but any reader familiar with the subject matter of a solid introduction to quantum mechanics - 
such as Dirac's formalism of kets and bras, Schrodinger's and Heisenberg's equations of motion, and 
the standard examples that can be treated exactly, with harmonic oscillators and hydrogen-like atoms 
among them - can cope with the somewhat advanced material of this volume. The basics of kinematics 
and dynamics are reviewed at the outset, including discussions of Bohr's principle of complementarity 
and Schwinger's quantum action principle. The Born series, the Lippmann-Schwinger equation, and 
Fermi's golden rule are recurring themes in the treatment of the central subject matter - the evolution 
in the presence of perturbing interactions for which there are no exact solutions as one has them 
for the standard examples in Simple Systems. The scattering by a localized potential is regarded as 



a perturbed evolution of a particular kind and is dealt with accordingly. The unique features of the 
scattering of indistinguishable quantum objects illustrate the nonclassical properties of bosons and 
fermions and prepare the groundwork for a discussion of multi-electron atoms."

Physics Division Annual Report

This up-to-date collection of research papers from the field of optical network design comprises the 
proceedings of the 11th Tyrrhenian Workshop on Digital Communications held in Italy, September 
1999. Contributions from internationally renowned experts provide the reader with an insight into the 
design aspects of modern optical networking at the protocol, system and device levels. Subjects are 
self-contained and reflect the focused views of those who participate in active research in this field. 
Contributors give their personal opinions and answer questions on the following topics: - Boundaries of 
the Optical Network Layer in Future Communications Networks. - Management of the Optical Network 
Layer. - Fiber, Optoelectronic and Integrated-Optic Devices and Components for Switched/Unswitched 
Optical Networks. - System Technologies in the Networking Scenario. - Switching and Access: Switched 
WANs, Switched/Unswitched LANs. Expertise and experience combine in this volume to provide a 
current overview of recent advances in the field. This instructive volume will help readers follow the 
current research literature and improve their own research.

Perturbed evolution

Solitons are a well-known and intriguing aspect of nonlinear behavior in a continuous system such as a 
fluid: a wave propagates through the medium without distortion. Liquid crystals are highly ordered sys-
tems without a rigid, long-range structure. Solitons in liquid crystals (sometimes referred to as "walls") 
have a wide variety of remarkable properties that are becoming important for practical applications 
such as electroluminescent display. This book, the first review of the subject to be published, contains 
not only surveys of the existing literature, but presents new results as well.

Optical Networking

This course-based primer provides newcomers to the field with a concise introduction to some of the 
core topics in the emerging field of topological insulators. The aim is to provide a basic understanding 
of edge states, bulk topological invariants, and of the bulk--boundary correspondence with as simple 
mathematical tools as possible. The present approach uses noninteracting lattice models of topo-
logical insulators, building gradually on these to arrive from the simplest one-dimensional case (the 
Su-Schrieffer-Heeger model for polyacetylene) to two-dimensional time-reversal invariant topological 
insulators (the Bernevig-Hughes-Zhang model for HgTe). In each case the discussion of simple toy 
models is followed by the formulation of the general arguments regarding topological insulators. The 
only prerequisite for the reader is a working knowledge in quantum mechanics, the relevant solid 
state physics background is provided as part of this self-contained text, which is complemented by 
end-of-chapter problems.

Solitons in Liquid Crystals

Optoelectronic devices and fibre optics are the basis of cutting-edge communication systems. This 
monograph deals with the various components of these systems, including lasers, amplifiers, modula-
tors, converters, filters, sensors, and more.

A Short Course on Topological Insulators

The second edition of a highly successful book on nonlinear waves, solitons and chaos.

Fibre Optic Communication Devices

This text presents the history of the development of fibre optic technology, explaining the scientific chal-
lenges that needed to be overcome, the range of applications and future potential for this fundamental 
communications technology.

Nonlinear Waves, Solitons and Chaos

Vols. for 1964- have guides and journal lists.



City of Light

The merging of metasurface and holography brings about unprecedented opportunities for versatile 
manipulation of light in terms of both far-field wavefront and near-field profile. In this book, a brief 
evolving history from surface plasmon polariton holography to metamaterial holography and finally 
to metasurface holography is introduced at first. Basic physical mechanisms that govern the phase 
modulation rules behind metasurface holography design are discussed later. Next, extended func-
tionalities such as arbitrary polarization holography, vectorial holography, full-color holography, and 
hybrid holography achieved in the metasurface platform are presented. Surface wave and metagrating 
holography that bridges the on-chip surface wave and free-space wave is also introduced. In the end, we 
envisage practical applications of high-fidelity 3D holographic display, high-secure encryption, and high 
capacity digital encoding and also indicate remaining challenges based on metasurface holography.

Science Citation Index

This leading-edge resource provides you with comprehensive, up-to-date coverage of the princi-
ples, technologies, standards and applications of Dense Wavelength Division Multiplexing (DWDM). 
Essential reading for technical and business professionals alike, this volume will enable you to: 
understand how DWDM components, devices and networks operate, examine the configuration and 
design trade-offs of current DWDM components and systems, assess the latest standards for optical 
network management, discover recent technological developments, and decide the direction and most 
promising areas for future R& D in the field.

Metasurface Holography

Keeping abreast of the latest techniques and applications, this new edition of the standard reference 
and graduate text on laser spectroscopy has been completely revised and expanded. While the 
general concept is unchanged, the new edition features a broad array of new material, e.g., ultrafast 
lasers (atto- and femtosecond lasers) and parametric oscillators, coherent matter waves, Doppler-free 
Fourier spectroscopy with optical frequency combs, interference spectroscopy, quantum optics, the 
interferometric detection of gravitational waves and still more applications in chemical analysis, medical 
diagnostics, and engineering.

DWDM Fundamentals, Components, and Applications

Plasmonics has already revolutionized molecular imaging, cancer research, optical communications, 
sensing, spectroscopy, and metamaterials development. This book is a collective effort by several 
research groups to push the frontiers of plasmonics research into the emerging area of harnessing and 
generation of photon angular momentum on micro- and nanoscales. It offers a glimpse into the ongoing 
research efforts to develop new types of plasmonic vortex–pinning platforms and chiral nanostructures 
for light harvesting, bio(chemical) sensing, drug discovery, and nanoscale energy transfer.

Laser Spectroscopy 1

A unique compendium of knowledge on all aspects of the texture of liquid crystals, providing not 
just detailed information on texture formation and determination, but also an in-depth discussion of 
different characterization methods. Experts as well as graduates entering the field will find all the 
information they need in this handbook, while the magnitude of the color images make it valuable 
hands-on-reference.

Singular and Chiral Nanoplasmonics

Miniaturization and high precision are rapidly becoming a requirement for many industrial processes 
and products. As a result, there is greater interest in the use of laser microfabrication technology to 
achieve these goals. This book composed of 16 chapters covers all the topics of laser precision pro-
cessing from fundamental aspects to industrial applications to both inorganic and biological materials. 
It reviews the sate of the art of research and technological development in the area of laser processing.

Textures of Liquid Crystals

This book deals with diffraction radiation, which implies the boundary problems of electromagnetic 
radiation theory. Diffraction radiation is generated when a charged particle moves near a target 



edge at a distance ( – Lorentz factor, – wave length). Diffraction radiation of non-relativistic particles 
is widely used to design intense emitters in the cm wavelength range. Diffraction radiation from 
relativistic charged particles is important for noninvasive beam diagnostics and design of free electron 
lasers based on Smith-Purcell radiation which is diffraction radiation from periodic structures. Different 
analytical models of diffraction radiation and results of recent experimental studies are presented in 
this book. The book may also serve as guide to classical electrodynamics applications in beam physics 
and electrodynamics. It can be of great use for young researchers to develop skills and for experienced 
scientists to obtain new results.

Laser Precision Microfabrication

Diffraction Radiation from Relativistic Particles
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