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Singularities are pervasive throughout nature and this book is one of the first to combine all aspects of singular optics and
to give a detailed view of the subject. Singularities in Optical Physics and Engineering give a thorough introduction to
singularities and their development and goes on to explain in detail important topics such as the types of singularities,
their properties, detection and application and the emerging research trends that are still developing. The book
concentrates mostly on phase singularities in a comprehensive development to allow a greater understanding of
singularities throughout the chapters. It also discusses polarization singularities in its final chapter giving an in-depth
description of this subject. With new advances being generated continuously, this book will cover a vibrant field of optics
and will give an essential foundation to any students and researchers interested in singular optics. Part of IOP Series in
Advances in Optics, Photonics and Optoelectronics
Machinability of Advanced Materials addresses the level ofdifficulty involved in machining a material, or multiple
materials,with the appropriate tooling and cutting parameters. Avariety of factors determine a material’s
machinability,including tool life rate, cutting forces and power consumption,surface integrity, limiting rate of metal
removal, and chip shape.These topics, among others, and multiple examples comprise thisresearch resource for
engineering students, academics, andpractitioners.
Contamination of Water: Health Risk Assessment and Treatment Strategies takes an interconnected look at various
pollutants, sources of contamination, the effects of contamination on aquatic ecosystems and human health, and
potential mitigation strategies. The book begins by examining the sources of potential contamination, including the
current scenario of dyes, heavy metals, pesticides and oils contamination as well as regions impacted due to
industrialization, mining or urbanization. It then analyzes various methods of water contamination, assesses health risk
and adverse effects on those impacted, and concludes with an exploration of efficient, low-cost treatment technologies
that remove toxic pollutants from the water. This book incorporates both theoretical and practical information that will be
useful for researchers, professors, graduate students and professionals working on water contamination, environmental
and health impacts, and the management and treatment of water resources. Provides practical case studies of various
types of contamination and sources in different regions Offers an overview of inorganic and organic contaminants and
their impact on human health Evaluates several low-cost, efficient and effective water treatment technologies to remove
toxins from water and minimize risk
This book, "Multilayer Thin Films-Versatile Applications for Materials Engineering", includes thirteen chapters related to
the preparations, characterizations, and applications in the modern research of materials engineering. The evaluation of
nanomaterials in the form of different shapes, sizes, and volumes needed for utilization in different kinds of gadgets and
devices. Since the recently developed two-dimensional carbon materials are proving to be immensely important for new
configurations in the miniature scale in the modern technology, it is imperative to innovate various atomic and molecular
arrangements for the modifications of structural properties. Of late, graphene and graphene-related derivatives have
been proven as the most versatile two-dimensional nanomaterials with superb mechanical, electrical, electronic, optical,
and magnetic properties. To understand the in-depth technology, an effort has been made to explain the basics of nano
dimensional materials. The importance of nano particles in various aspects of nano technology is clearly indicated. There
is more than one chapter describing the use of nanomaterials as sensors. In this volume, an effort has been made to
clarify the use of such materials from non-conductor to highly conducting species. It is expected that this book will be
useful to the postgraduate and research students as this is a multidisciplinary subject.
"This book provides the latest research and best practices in the field of mobile computing offering theoretical and
pragmatic viewpoints on mobile computing"--Provided by publisher.
Perovskites have attracted great attention in the fields of energy storage, pollutant degradation as well as optoelectronic
devices due to their excellent properties. This kind of material can be divided into two categories; inorganic perovskite
represented by perovskite oxide and organic-inorganic hybrid perovskite, which have described the recent advancement
separately in terms of catalysis and photoelectron applications. This book systematically illustrates the crystal structures,
physic-chemical properties, fabrication process, and perovskite-related devices. In a word, perovskite has broad
application prospects. However, the current challenges cannot be ignored, such as toxicity and stability.
The proposed book focusses on the theme of failure of polymer composites, focusing on vital aspects of enhancing
failure resistance, constituents and repair including associated complexities. It discusses characterization and
experimentation of the composites under loading with respect to the specific environment and applications. Further, it
includes topics as green composites, advanced materials and composite joint failure, buckling failure, and fiber-metal
composite failure. It explains preparation, applications of composites for weight sensitive applications, leading to potential
applications and formulations, fabrication of polymer products based on bio-resources. Provides exhaustive
understanding of failure and fatigue of polymer composites Covers the failure of fiber reinforced polymer composites,
composite joint failure, fiber-metal composite, and laminate failure Discusses how to enhance the resistance against
failure of the polymer composites Provides input to industry related and academic orientated research problems
Represents an organized perspective and analysis of materials processing, material design, and their failure under
loading This book is aimed at researchers, graduate students in composites, fiber reinforcement, failure mechanism,
materials science, and mechanical engineering.
Biological Synthesis of Nanoparticles and Their Applications gives insight into the synthesis of nanoparticles utilizing the natural routes. It
demonstrates various strategies for the synthesis of nanoparticles utilizing plants, microscopic organisms like bacteria, fungi, algae and so
forth. It orchestrates interdisciplinary hypothesis, ideas, definitions, models and discoveries associated with complex cell of the prokaryotes
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and eukaryotes. Highlights: Discusses biological approach towards the nanoparticle synthesis Describes the role of nanotechnology in the
field of medicine and its medical devices Covers application and usage of the chemicals at the molecular level to act as catalysts and binding
products for both organic and inorganic Chemical Reactions Reviews application in physics such as solar cells, photovoltaics and other
usage Microorganisms can aggregate and detoxify substantial metals because of different reductase enzymes, which can diminish metal
salts to metal nanoparticles. The readers after going through this book will have detailed account of mechanism of bio-synthesis of
nanoparticles.
Incremental Sheet Forming (ISF) exempts use of dies and reduces cost for manufacturing complex parts. Sheet metal forming is used for
producing high-quality components in automotive, aerospace, and medical industries. This book covers the benefits of this new technology,
including the process parameters along with various techniques. Each variant of this novel process is discussed along with the requirements
of machinery and hardware. In addition, appropriate guidelines are also suggested regarding the relationship between process parameters
and aspects of ISF process in order to ensure the applicability of the process on the industrial scale. This book will be a useful asset for
researchers, engineers in manufacturing industries, and postgraduate level courses.
This book gathers original research papers presented at the 4th International Conference on Computational Mathematics and Engineering
Sciences, held at Akdeniz University, Antalya, Turkey, on 20–22 April 2019. Focusing on computational methods in science, mathematical
tools applied to engineering, mathematical modeling and new aspects of analysis, the book discusses the applications of mathematical
modelling in areas such as health science, engineering, computer science, social science, and economics. It also describes a wide variety of
analytical, computational, and numerical methods. The conference aimed to foster cooperation between students and researchers in the
areas of computational mathematics and engineering sciences, and provide a platform for them to share significant research ideas. This book
is a valuable resource for graduate students, researchers and educators interested in the mathematical tools and techniques required for
solving various problems arising in science and engineering, and understanding new methods and uses of mathematical analysis.
The aim of this book is to contain review articles describing the latest theoretical and experimental developments in the field of cold atoms
and molecules. Our hope is that this series will promote research by both highlighting recent breakthroughs and by outlining some of the most
promising research directions in the field. Contents:Strongly Interacting Two-Dimensional Fermi Gases (Jesper Levinsen and Meera M
Parish)Few-Body Physics of Ultracold Atoms and Molecules with Long-Range Interactions (Yujun Wang, Paul Julienne and Chris H
Greene)Spin-Orbit Coupling in Optical Lattices (Shizhong Zhang, William S Cole, Arun Paramekantiand Nandini Trivedi)Microscopy of ManyBody States in Optical Lattices (Christian Gross and Immanuel Bloch)Spin-Orbit-Coupled Bose–Einstein Condensates (Yun Li and Giovanni I
Martone and Sandro Stringari) Readership: Research scientists including graduate students and upper level undergraduate students.
Keywords:Atomic Physics;Molecule Physics;Optical Physics;Low Temperature;Ultracold
An in-depth exploration of natural fiber-reinforced composites and their applications In Natural Fiber-Reinforced Composites: Thermal
Properties and Applications, a team of distinguished researchers delivers a comprehensive overview of the thermal properties of natural fiberreinforced polymer composites ideal for readers seeking to make an informed decision regarding materials selection for the development of
automotive and aerospace products. The book brings together information currently dispersed throughout the scientific literature and offers
viable and environmentally friendly alternatives to conventional composites. It also reviews the potential for using natural fiber-reinforced
composites in the automotive, mechanical, and civil engineering sectors. Included case studies highlight and illustrate the applications of
natural fiber-reinforced composites, and the included mathematical models predict the improvement of relevant properties of the materials.
This book also provides: A thorough overview of the thermal characterization of natural fiber-based hybrid composites Comprehensive
explorations of the thermal properties of hybrid natural fiber reinforced thermoplastic composites Practical discussions of the thermal
properties of sugar palm fiber and sisal fiber-based hybrid composites In-depth examinations of the thermal properties of flax fiber, pineapple
leaf fiber, and grass and cane fiber hybrid composites Natural Fiber-Reinforced Composites: Thermal Properties and Applications is a mustread for materials scientists and polymer chemists, as well as chemists and engineering scientists working in industry.
Green Sustainable Process for Chemical and Environmental Engineering and Science: Solid State Synthetic Methods cover recent advances
made in the field of solid-state materials synthesis and its various applications. The book provides a brief introduction to the topic and the
fundamental principles governing the various methods. Sustainable techniques and green processes development in solid-state chemistry
are also highlighted. This book also provides a comprehensive literature on the industrial application using solid-state materials and solidstate devices. Overall, this book is intended to explore green solid-state techniques, eco-friendly materials involved in organic synthesis and
real-time applications. Provides a broad overview of solid-state chemistry Outlines an eco-friendly solid-state synthesis of modern
nanomaterials, organometallic, coordination compounds and pure organic Gives a detailed account of solid-state chemistry, fundamentals,
concepts, techniques and applications Deliberates cutting-edge recent advances in industrial technologies involved in energy, environmental,
medicinal and organic chemistry fields
This book presents some of the latest achievements in nanotechnology and nanomaterials from leading researchers in Ukraine, Europe, and
beyond. It features contributions from participants in the 3rd International Science and Practice Conference Nanotechnology and
Nanomaterials (NANO2015) held in Lviv, Ukraine on August 26-30, 2015. The International Conference was organized jointly by the Institute
of Physics of the National Academy of Sciences of Ukraine, University of Tartu (Estonia), Ivan Franko National University of Lviv (Ukraine),
University of Turin (Italy), Pierre and Marie Curie University (France), and European Profiles A.E. (Greece). Internationally recognized experts
from a wide range of universities and research institutions share their knowledge and key results on topics ranging from nanooptics,
nanoplasmonics, and interface studies to energy storage and biomedical applications.

The disciplines of science and engineering rely heavily on the forecasting of prospective constraints for concepts that
have not yet been proven to exist, especially in areas such as artificial intelligence. Obtaining quality solutions to the
problems presented becomes increasingly difficult due to the number of steps required to sift through the possible
solutions, and the ability to solve such problems relies on the recognition of patterns and the categorization of data into
specific sets. Predictive modeling and optimization methods allow unknown events to be categorized based on statistics
and classifiers input by researchers. The Handbook of Research on Predictive Modeling and Optimization Methods in
Science and Engineering is a critical reference source that provides comprehensive information on the use of
optimization techniques and predictive models to solve real-life engineering and science problems. Through discussions
on techniques such as robust design optimization, water level prediction, and the prediction of human actions, this
publication identifies solutions to developing problems and new solutions for existing problems, making this publication a
valuable resource for engineers, researchers, graduate students, and other professionals.
This book covers the state-of-art image classification methods for discrimination of earth objects from remote sensing
satellite data with an emphasis on fuzzy machine learning and deep learning algorithms. Both types of algorithms are
described in such details that these can be implemented directly for thematic mapping of multiple-class or specific-class
landcover from multispectral optical remote sensing data. These algorithms along with multi-date, multi-sensor remote
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sensing are capable to monitor specific stage (for e.g., phenology of growing crop) of a particular class also included.
With these capabilities fuzzy machine learning algorithms have strong applications in areas like crop insurance, forest fire
mapping, stubble burning, post disaster damage mapping etc. It also provides details about the temporal indices
database using proposed Class Based Sensor Independent (CBSI) approach supported by practical examples. As well,
this book addresses other related algorithms based on distance, kernel based as well as spatial information through
Markov Random Field (MRF)/Local convolution methods to handle mixed pixels, non-linearity and noisy pixels. Further,
this book covers about techniques for quantiative assessment of soft classified fraction outputs from soft classification
and supported by in-house developed tool called sub-pixel multi-spectral image classifier (SMIC). It is aimed at graduate,
postgraduate, research scholars and working professionals of different branches such as Geoinformation sciences,
Geography, Electrical, Electronics and Computer Sciences etc., working in the fields of earth observation and satellite
image processing. Learning algorithms discussed in this book may also be useful in other related fields, for example, in
medical imaging. Overall, this book aims to: exclusive focus on using large range of fuzzy classification algorithms for
remote sensing images; discuss ANN, CNN, RNN, and hybrid learning classifiers application on remote sensing images;
describe sub-pixel multi-spectral image classifier tool (SMIC) to support discussed fuzzy and learning algorithms; explain
how to assess soft classified outputs as fraction images using fuzzy error matrix (FERM) and its advance versions with
FERM tool, Entropy, Correlation Coefficient, Root Mean Square Error and Receiver Operating Characteristic (ROC)
methods and; combines explanation of the algorithms with case studies and practical applications.
An evolution is currently underway in the textile industry and Textile for Industrial Applications is the guidebook for its
growth. This industry can be classified into three categories—clothing, home textile, and industrial textile. Industrial
textiles, also known as technical textiles, are a part of the industry that is thriving and showing great promise. Unlike
conventional textiles traditionally used for clothing or furnishing by consumers, industrial textiles are used for
manufacturing and functionality purposes, and generally by other industries. This book provides an encyclopedic review
of industrial textiles, covering all of the latest trends in the development and application of these textiles with advice and
suggestions on how to apply them in other industries. Discusses the latest technologies adopted in the industrial textile
industry including nano finishing and plasma applications Covers the basic fundamentals about product characteristics
and production techniques Caters to students and faculty involved in textile technology, composite technology, and other
interdisciplinary courses as it relates to product engineering and product development Textiles for Industrial Applications
details the market potential and growth of industrial textiles and explains the steps involved in the product development of
industrial textiles. It discusses property requirement, the basic textile manufacturing process, manufacturing techniques
and fibers used, as well as application methods. The book highlights recent developments in terms of raw material
usage, manufacturing technology, and value-added finishes in this sector. A separate chapter focuses on the testing
procedures of various industrial textiles.
This two-volume, 1100 pages, 38 chapters book is a significantly expanded, revised and updated version of the
monograph by the authors published in 2013 (Ben-Dor, G, Dubinsky, A, Elperin, T, 'High Speed Penetration Dynamics:
Engineering Models and Methods,' Singapore: World Scientific Publishing Company). The contents increased by 60%,
the number of titles in bibliography doubled and reached 1600; and the scope covers a range of new topics related to
hypervelocity penetration, along with high-speed impact.Presented material is structured into two parts. The first part
includes description and analysis of practically all known engineering models for calculating high-speed penetration of
projectiles into concrete, metals, geological shields, adobe, and gelatine.The second part focuses on the use of
approximate models for solving conventional and non-standard problems of penetration mechanics including prediction
and optimization of protective properties of monolithic and multi-layered shields against high-speed projectiles and space
debris; shape optimization of high-speed projectiles penetrating into various media; modelling of penetration and optimal
control of penetrators equipped with jet thrusters; and investigation of the efficiency and optimization of segmented
projectiles. The book includes comprehensive overviews on basic classes of problems in high-speed penetration
mechanics.This is a indispensable reference guide for scientists, engineers, and students specializing in the field of highspeed and hypervelocity penetration mechanics.
This book provides an overview of the newly emerged and highly interdisciplinary field of printed electronics • Provides
an overview of the latest developments and research results in the field of printed electronics • Topics addressed include:
organic printable electronic materials, inorganic printable electronic materials, printing processes and equipments for
electronic manufacturing, printable transistors, printable photovoltaic devices, printable lighting and display,
encapsulation and packaging of printed electronic devices, and applications of printed electronics • Discusses the
principles of the above topics, with support of examples and graphic illustrations • Serves both as an advanced
introductory to the topic and as an aid for professional development into the new field • Includes end of chapter
references and links to further reading
This book provides the fundamental understanding of the functioning of solar cellsand the materials for the effective
utilization of energy resources. The main objective of writing this book is to create a comprehensive and easy-tounderstand source of information on the advances in the rapidly growing research on solar cells. Emerging Solar Energy
Materials comprises 12 chapters written by the experts in the solar cell field and is organized with the intention to provide
a big picture of the latest progress in the solar cell field and at the same time give an in-depth discussion on
fundamentals of solar cells for interested audiences. In this book, each part opens with a new author's essay highlighting
their work for contribution toward solar energy. Critical, cutting-edge subjects are addressed, including: Photovoltaic
device technology and energy applications; Functional solar energy materials; New concept in solar energy; Perovskite
solar cells; Dye-sensitized solar cells; Organic solar cells; Thin-film solar cells. The book is written for a large and broad
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readership including researchers and university graduate students from diverse backgrounds such as chemistry, physics,
materials science, and photovoltaic device technology. The book includes enough information on the basics to be used
as a textbook undergraduate coursework in engineering and the sciences.
Edited by experts, one of whom developed the technology, Electrolytic In-Process Dressing (ELID) Technologies:
Fundamentals and Applications provides an overview of ELID processes with correlations between the main parameters,
describes ELID operations, and illustrates the concepts with case studies. The book’s authoritative coverage of major
concepts and applications of this emerging technology makes it a definitive reference. The book delineates the
fundamentals, the chemistry and physics, and the hardware required by the process, then explores the application of
ELID to different configurations of grinding. It discusses ELID grinding methods, lapping/grinding process, honing, and an
original method of ELID grinding of free forms surfaces using an original design. The book also provides case studies in
areas such as: Nano ultra-precision ELID and the latest developments in ELID nano-grinding Glass ceramic mirrors,
small lens, and large scale optics New concept of micro-workshop, where all the machines tools and measurement
devices are table-top machines with high accuracy Successful applications of ELID technology in the optics,
semiconductor, mold and die, and micro-tools industries Surface modifications as a future method for obtaining complex
modifications of surfaces by using ELID in combination with other methods Arguably the first comprehensive review of
this emerging technology, this book combines information drawn from experts and the literature to provide a practical
reference for the field. The editors have put together a resource that anticipates many of the questions that will arise from
the investigation of ELID methods and applications.
Oxynitride thin film technology is rapidly impacting a broad spectrum of applications, ranging from decorative functions (through
optoelectronics) to corrosion resistance. Developing a better understanding of the relationships between deposition processes,
structure and composition of the deposited films is critical to the continued evolution of these applications. This e-book provides
valuable information about the process modeling, fabrication and characterization of metallic oxynitride-based thin films produced
by reactive sputtering and some related deposition processes. Its contents are spread in twelve main and concise chapters
through which the book thoroughly reviews the bases of oxynitride thin film technology and deposition processes, sputtering
processes and the resulting behaviors of these oxynitride thin films. More importantly, the solutions for the growth of oxynitride
technology are given in detail with an emphasis on some particular compounds. This is a valuable resource for academic learners
studying materials science and industrial coaters, who are concerned not only about fundamental aspects of oxynitride synthesis,
but also by their innate material characteristics.
Present Your Research to the World! The World Congress 2009 on Medical Physics and Biomedical Engineering – the triennial
scientific meeting of the IUPESM - is the world’s leading forum for presenting the results of current scientific work in health-related
physics and technologies to an international audience. With more than 2,800 presentations it will be the biggest conference in the
fields of Medical Physics and Biomedical Engineering in 2009! Medical physics, biomedical engineering and bioengineering have
been driving forces of innovation and progress in medicine and healthcare over the past two decades. As new key technologies
arise with significant potential to open new options in diagnostics and therapeutics, it is a multidisciplinary task to evaluate their
benefit for medicine and healthcare with respect to the quality of performance and therapeutic output. Covering key aspects such
as information and communication technologies, micro- and nanosystems, optics and biotechnology, the congress will serve as an
inter- and multidisciplinary platform that brings together people from basic research, R&D, industry and medical application to
discuss these issues. As a major event for science, medicine and technology the congress provides a comprehensive overview
and in–depth, first-hand information on new developments, advanced technologies and current and future applications. With this
Final Program we would like to give you an overview of the dimension of the congress and invite you to join us in Munich! Olaf
Dössel Congress President Wolfgang C.
The development of fuzzy expert systems has provided new opportunities for problem solving amidst uncertainties. The medical
field, in particular, has benefitted tremendously from advancing fuzzy system technologies. Fuzzy Expert Systems for Disease
Diagnosis highlights the latest research and developments in fuzzy rule-based methods used in the detection of medical
complications and illness. Offering emerging solutions and practical applications, this timely publication is designed for use by
researchers, academicians, and students, as well as practitioners in the medical field.
Scientists and researchers are looking for new smart materials to replace old or conventional materials for better performance and
for new applications. The use of polymeric materials and nanomaterials is increasing due to their wide-spectrum tunability and
many properties. It is now easier to formulate materials for special purposes using these materials than using conventional
materials and methods. Many commercial products made from polymeric materials and nanomaterials are now in use and on the
market. This book presents a diverse selection of cutting-edge research on the development of polymeric materials and
nanomaterials for new and different applications. These include electrical applications, biomedical applications, sensing
applications, coating applications, and others. A few chapters dedicated to materials for construction applications are also
included. Discussions include the properties, behavior, preparation, processing, and characterization of various polymeric
materials, nanomaterials, and their composites. Some of the chapter authors present theoretical studies of these systems, which
can help readers to develop a better understanding in this area.
Technological tools and computational techniques have enhanced the healthcare industry. These advancements have led to
significant progress and novel opportunities for biomedical engineering. Biomedical Engineering: Concepts, Methodologies, Tools,
and Applications is an authoritative reference source for emerging scholarly research on trends, techniques, and future directions
in the field of biomedical engineering technologies. Highlighting a comprehensive range of topics such as nanotechnology,
biomaterials, and robotics, this multi-volume book is ideally designed for medical practitioners, professionals, students, engineers,
and researchers interested in the latest developments in biomedical technology.
As nanotechnology has developed over the last two decades, some nanostructures, such as nanotubes, nanowires, and
nanoparticles, have become very popular. However, recent research has led to the discovery of other, less-common nanoforms,
which often serve as building blocks for more complex structures. In an effort to organize the field, the Handbook of Less-Common
Nanostructures presents an informal classification based mainly on the less-common nanostructures. A small nanotechnological
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encyclopedia, this book: Describes a range of little-known nanostructures Offers a unifying vision of the synthesis of
nanostructures and the generalization of rare nanoforms Includes a CD-ROM with color versions of more than 100 nanostructures
Explores the fabrication of rare nanostructures, including modern physical, chemical, and biological synthesis techniques The
Handbook of Less-Common Nanostructures discusses a classification system not directly related to the dimensionality and
chemical composition of nanostructure-forming compounds or composite. Instead, it is based mainly on the less-common
nanostructures. Possessing unusual shapes and high surface areas, these structures are potentially very useful for catalytic,
medical, electronic, and many other applications.
This book offers the latest research and new perspectives on Interactive Collaborative Learning and Engineering Pedagogy. We
are currently witnessing a significant transformation in education, and in order to face today’s real-world challenges, higher
education has to find innovative ways to quickly respond to these new needs. Addressing these aspects was the chief aim of the
21st International Conference on Interactive Collaborative Learning (ICL2018), which was held on Kos Island, Greece from
September 25 to 28, 2018. Since being founded in 1998, the conference has been devoted to new approaches in learning, with a
special focus on collaborative learning. Today the ICL conferences offer a forum for exchanging information on relevant trends and
research results, as well as sharing practical experiences in learning and engineering pedagogy. This book includes papers in the
fields of: * New Learning Models and Applications * Pilot Projects: Applications * Project-based Learning * Real-world Experiences
* Remote and Virtual Laboratories * Research in Engineering Pedagogy * Technical Teacher Training It will benefit a broad
readership, including policymakers, educators, researchers in pedagogy and learning theory, school teachers, the learning
industry, further education lecturers, etc.

Renewable energies have become an attractive option to overcome the energy demands in sustainable and affordable
ways. It has been estimated that one-third of the total renewable energies would be generated from photovoltaics (PVs).
A solar or PV cell is a device that directly converts sunlight into electricity by taking benefit of the photoelectric effect. In
the third-generation solar PVs, dye-sensitized solar cells (DSSCs) are believed to be the most promising and have
attracted wide attention. The optimization of a DSSC is focused on four main components: (i) metal oxide semiconductor,
(ii) photosensitizer, (iii) redox couple electrolyte, and (iv) counter electrode. Among these, the counter electrode
undertakes three functions: (i) as a catalyst, (ii) as a positive electrode of primary cells, and (iii) as a mirror. To obey
these functions, the electrode material should have high catalytic activity, high conductivity, high reflectivity, high surface
area, and electrochemical and mechanical stability. To improve the performance of DSSCs, many scientists have
developed new counter electrodes made of platinum, carbon materials, transition metals, conductive polymers, and
composites. This book converses the various aspects of materials for the fabrication of counter electrodes especially for
the DSSCs.
This book addresses material growth, device fabrication, device application, and commercialization of energy-efficient
white light-emitting diodes (LEDs), laser diodes, and power electronics devices. It begins with an overview on basics of
semiconductor materials, physics, growth and characterization techniques, followed by detailed discussion of
advantages, drawbacks, design issues, processing, applications, and key challenges for state of the art GaN-based
devices. It includes state of the art material synthesis techniques with an overview on growth technologies for emerging
bulk or free standing GaN and AlN substrates and their applications in electronics, detection, sensing, optoelectronics
and photonics. Wengang (Wayne) Bi is Distinguished Chair Professor and Associate Dean in the College of Information
and Electrical Engineering at Hebei University of Technology in Tianjin, China. Hao-chung (Henry) Kuo is Distinguished
Professor and Associate Director of the Photonics Center at National Chiao-Tung University, Hsin-Tsu, Taiwan, China.
Pei-Cheng Ku is an associate professor in the Department of Electrical Engineering & Computer Science at the
University of Michigan, Ann Arbor, USA. Bo Shen is the Cheung Kong Professor at Peking University in China.
This book highlights the latest advances in chemical and physical methods for thin-film deposition and surface
engineering, including ion- and plasma-assisted processes, focusing on explaining the
synthesis/processing–structure–properties relationship for a variety of thin-film systems. It covers topics such as
advances in thin-film synthesis; new thin-film materials: diamond-like films, granular alloys, high-entropy alloys,
oxynitrides, and intermetallic compounds; ultra-hard, wear- and oxidation-resistant and multifunctional coatings;
superconducting, magnetic, semiconducting, and dielectric films; electrochemical and electroless depositions; thin-film
characterization and instrumentation; and industrial applications.
This book provides a comprehensive overview of the latest developments and materials used in electrochemical energy
storage and conversion devices, including lithium-ion batteries, sodium-ion batteries, zinc-ion batteries, supercapacitors
and conversion materials for solar and fuel cells. Chapters introduce the technologies behind each material, in addition to
the fundamental principles of the devices, and their wider impact and contribution to the field. This book will be an ideal
reference for researchers and individuals working in industries based on energy storage and conversion technologies
across physics, chemistry and engineering. FEATURES Edited by established authorities, with chapter contributions from
subject-area specialists Provides a comprehensive review of the field Up to date with the latest developments and
research Editors Dr. Mesfin A. Kebede obtained his PhD in Metallurgical Engineering from Inha University, South Korea.
He is now a principal research scientist at Energy Centre of Council for Scientific and Industrial Research (CSIR), South
Africa. He was previously an assistant professor in the Department of Applied Physics and Materials Science at Hawassa
University, Ethiopia. His extensive research experience covers the use of electrode materials for energy storage and
energy conversion. Prof. Fabian I. Ezema is a professor at the University of Nigeria, Nsukka. He obtained his PhD in
Physics and Astronomy from University of Nigeria, Nsukka. His research focuses on several areas of materials science
with an emphasis on energy applications, specifically electrode materials for energy conversion and storage.
Electrochemical Impedance Spectroscopy is a compendium of contributions from experts in the field of electrochemical
impedance spectroscopy (EIS). This compilation of investigations and reviews addresses the groundbreaking
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applications of EIS in different fields. An array of exploitations are revealed throughout this book such as the use of EIS in
monitoring and controlling of corrosion, in medicine where accurate information on fluid distribution is needed as well as
environmental applications in food, water, and drug analyses. Competency of EIS as an approach compared to the
traditional electrochemical techniques is assessed in almost every application. This book, therefore, is a valuable
reference for students, researchers, and anyone interested in electrochemical impedance spectroscopy.
In the automotive industry, the need to reduce vehicle weight has given rise to extensive research efforts to develop
aluminum and magnesium alloys for structural car body parts. In aerospace, the move toward composite airframe
structures urged an increased use of formable titanium alloys. In steel research, there are ongoing efforts to design novel
damage-controlled forming processes for a new generation of efficient and reliable lightweight steel components. All
these materials, and more, constitute today’s research mission for lightweight structures. They provide a fertile materials
science research field aiming to achieve a better understanding of the interplay between industrial processing,
microstructure development, and the resulting material properties. Advancements in the Processing, Characterization,
and Application of Lightweight Materials provides the recent advancements in the lightweight mat materials processing,
manufacturing, and characterization. This book identifies the need for modern tools and techniques for designing
lightweight materials and addresses multidisciplinary approaches for applying their use. Covering topics such as
numerical optimization, fatigue characterization, and process evaluation, this text is an essential resource for materials
engineers, manufacturers, practitioners, engineers, academicians, chief research officers, researchers, students, and
vice presidents of research in government, industry, and academia.
Offers an Interdisciplinary approach to the engineering of functional materials for efficient solar cell technology Written by
a collection of experts in the field of solar cell technology, this book focuses on the engineering of a variety of functional
materials for improving photoanode efficiency of dye-sensitized solar cells (DSSC). The first two chapters describe
operation principles of DSSC, charge transfer dynamics, as well as challenges and solutions for improving DSSCs. The
remaining chapters focus on interfacial engineering of functional materials at the photoanode surface to create greater
output efficiency. Interfacial Engineering in Functional Materials for Dye-Sensitized Solar Cells begins by introducing
readers to the history, configuration, components, and working principles of DSSC It then goes on to cover both
nanoarchitectures and light scattering materials as photoanode. Function of compact (blocking) layer in the photoanode
and of TiCl4 post-treatment in the photoanode are examined at next. Next two chapters look at photoanode function of
doped semiconductors and binary semiconductor metal oxides. Other chapters consider nanocomposites, namely,
plasmonic nanocomposites, carbon nanotube based nanocomposites, graphene based nanocomposites, and graphite
carbon nitride based nanocompositesas photoanodes. The book: Provides comprehensive coverage of the fundamentals
through the applications of DSSC Encompasses topics on various functional materials for DSSC technology Focuses on
the novel design and application of materials in DSSC, to develop more efficient renewable energy sources Is useful for
material scientists, engineers, physicists, and chemists interested in functional materials for the design of efficient solar
cells Interfacial Engineering in Functional Materials for Dye-Sensitized Solar Cells will be of great benefit to graduate
students, researchers and engineers, who work in the multi-disciplinary areas of material science, engineering, physics,
and chemistry.
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