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This book covers the basics of nanotechnology and provides a solid understanding of the
subject. Starting from a brush-up of the basic quantum mechanics and materials science, the
book helps to gradually build up understanding of the various effects of quantum confinement,
optical-electronic properties of nanoparticles and major nanomaterials. The book covers the
various physical, chemical and hybrid methods of nanomaterial synthesis and nanofabrication
as well as advanced characterization techniques. It includes chapters on the various
applications of nanoscience and nanotechnology. It is written in a simple form, making it useful
for students of physical and material sciences.
Supercapacitors are a relatively new energy storage system that provides higher energy
density than dielectric capacitors and higher power density than batteries. They are particularly
suited to applications that require energy pulses during short periods of time, e.g., seconds or
tens of seconds. They are recommended for automobiles, tramways, buses, cranes, fork-lifts,
wind turbines, electricity load leveling in stationary and transportation systems, etc. Despite the
technological maturity of supercapacitors, there is a lack of comprehensive literature on the
topic. Many high performance materials have been developed and new scientific concepts
have been introduced. Taking into account the commercial interest in these systems and the
new scientific and technological developments now is the ideal time to publish this book,
capturing all this new knowledge. The book starts by giving an introduction to the general
principles of electrochemistry, the properties of electrochemical capacitors, and
electrochemical characterization techniques. Electrical double layer capacitors and
pseudocapacitors are then discussed, followed by the various electrolyte systems. Modelling,
manufacture of industrial capacitors, constraints, testing, and reliability as well as applications
are also covered. 'Supercapacitors - Materials, Systems, and Applications' is part of the series
on Materials for Sustainable Energy and Development edited by Prof. G.Q. Max Lu. The series
covers advances in materials science and innovation for renewable energy, clean use of fossil
energy, and greenhouse gas mitigation and associated environmental technologies.
Advanced Electromagnetism: Foundations, Theory and Applications treats what is
conventionally called electromagnetism or Maxwell's theory within the context of gauge theory
or Yang-Mills theory. A major theme of this book is that fields are not stand-alone entities but
are defined by their boundary conditions. The book has practical relevance to efficient antenna
design, the understanding of forces and stresses in high energy pulses, ring laser gyros, high
speed computer logic elements, efficient transfer of power, parametric conversion, and many
other devices and systems. Conventional electromagnetism is shown to be an
underdeveloped, rather than a completely developed, field of endeavor, with major challenges
in development still to be met. Contents:Foundations:Gauge Theories, and Beyond (R
Aldrovandi)Helicity and Electromagnetic Field Topology (G E Marsh)Electromagnetic Gauge as
Integration Condition: Einstein's Mass-Energy Equivalence Law and Action-Reaction
Opposition (O C de Beauregard)The Symmetry Between Electricity and Magnetism and the
Problem of the Existence of a Magnetic Monopole (G Lochak)Quantization as a Wave Effect (P
Cornille)Twistors in Field Theory (J Frauendiener & S-T Tsou)Foundational Electrodynamics
and Beltrami Vector Fields (D Reed)A Classical Field Theory Explanation of Photons (D M
Grimes and C A Grimes)Sagnac Effect: A Consequence of Conservation of Action Due to
Gauge Field Global Conformal Invariance in a Multiply-Joined Topology of Coherent Fields (T
W Barrett)Gravitation as a Fourth Order Electromagnetic Effect (A K T Assis)Hertzian Invariant
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Forms of Electromagnetism (T E Phipps Jr)Theory:Pancharatnam's Phase in Polarization
Optics (W Dultz & S Klein)Frequency-Dependent Dyadic Green Functions for Bianisotropic
Media (W S Weiglhofer)Covariances and Invariances of the Maxwell Postulates (A
Lakhtakia)Solitons and Chaos in Periodic Nonlinear Optical Media and Lasers (J-H Feng & F K
Kneubühl)The Balance Equations of Energy and Momentum in Classical Electrodynamics (J L
Jiménez & I Campos)Non-Abelian Stokes Theorem (B Broda)Extension of Ohm's Law to
Electric and Magnetic Dipole Currents (H F Harmuth)Relativistic Implications in
Electromagnetic Field Theory (M Sachs)Symmetries, Conservation Laws, and Maxwell's
Equations (J Pohjanpelto)Applications:Six Experiments with Magnetic Charge (V F
Mikhailov)Ampère Force: Experimental Tests (R Saumont)The Newtonian Electrodynamics
and Its Experimental Foundation (P Graneau)Localized Waves and Limited Diffraction Beams
(M R Palmer)Analytical and Numerical Methods for Evaluating Electromagnetic Field Integrals
Associated with Current-Carrying Wire Antennas (D H Werner)Transmission and Reception of
Power by Antennas (D M Grimes & C A Grimes) Readership: Physicists and electrical
engineers. keywords:Electromagnetism;A Electromagnetic Fields;A Fields;A Potenials;A
Vector Potentials;A Vector;Maxwell Theory;Extended Maxwell Theory;Gauge Fields;NonAbelian Electromagnetics;Weber;Sagnac Effect;Yang-Mills;Ring Laser Gyro “… it is important
to state that Barrett and Grimes have provided a excellent compendium of papers to support
the paradigm shift that is occuring and must occur in physical science if we are to accelerate
our understanding of the physical world.” Fusion Information Center, Inc.
This book comprises selected articles from the International Communications Conference
(ICC) 2018 held in Hyderabad, India in 2018. It offers in-depth information on the latest
developments in voice-, data-, image- and multimedia processing research and applications,
and includes contributions from both academia and industry.
Textbook introducing engineers to quantum mechanics and nanostructures, covering the
fundamentals and applications to nanoscale materials and nanodevices.

The book gives an exhaustive exposition of the fundamental concepts,
techniques and devices in Basic Electronics Engineering. The book covers the
basic course in basic electronics of almost all the Indian technical universities
and some foreign universities as well. It is particularly well suited undergraduate
students of all Engineering disciplines. Diploma students of EEE and ECE will
find useful too. Basic Electronics is designed as the one-stop solution for those
attempting to teach as well as study a course on Basic Electronics. The carefully
developed pedagogy will help the instructor pick thought-provoking questions for
tutorials and examinations, as well as allow plenty of practice for the students.
Salient Features • Approach modular, and exposition of subject matter through
illustrations • Block-diagrams and circuit diagrams used aplenty to enhance
understanding • Pedagogy count and features: • Solved Examples- 136 •
MCQs- 189 • Review Questions- 235 • Problems- 163 • Diagrams- 409
This book is a sequel to the author’s Engineering Physics Part I and is written to
address the course curriculum in Engineering Physics-II (Course Code EAS-102)
of the B.Tech syllabus of the Uttar Pradesh Technical University. The book is
designed to meet the needs of the first-year undergraduate students of all
branches of engineering. It provides a sound understanding of the important
phenomena in physics.
A Textbook for the students of B.Sc.(Engg.), B.E., B.Tech., AMIE and Diploma
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Courses. A new chapter on ""Semiconductor Fabrication Technology and
Miscellaneous Semiconductor Devices"" had been included and additional selfassessment questions with answers and additional worked examples had been
provided at the end of the BOOK.
For B.E./B.Tech. students of Maharishiu Dayanand University (MDU) and
Kurushetra University, Kurushetra and other universities of Haryana. Many topics
have been re-arranged and many more examples have been included to make
the various articles and examples more lucid and care has been taken to include
all the examples that have been set in various university examinations.
A modern introduction to Newtonian dynamics and the basics of special relativity,
this book discusses standard topics such as Newton¿s laws of motion, energy,
linear and angular momentum, rigid body dynamics, and oscillations, then goes
on to introduce modern topics such as symmetries, phase space, nonlinear
dynamics and chaos. The author presents Newton¿s equation of motion as a
differential equation, bringing out key issues such as phase space and
determinism in mechanical systems and helps introduce modern research topics
such as chaos theory in a natural way. He highlights key assumptions of
Newtonian mechanics and incorporates numerical solutions of many mechanical
systems using MATLAB¿.
Intended to be used in a one-semester course covering modern physics for
students who have already had basic physics and calculus courses. Focusing on
the ideas, this book considers relativity and quantum ideas to provide a
framework for understanding the physics of atoms and nuclei.
Since the invention of the first laser 30 years ago, the frequency conversion of
laser radiation in nonlinear optical crystals has become an important technique
widely used in quantum electronics and laser physics for solving various scientific
and engineering problems. The fundamental physics of three-wave light
interactions in nonlinear optical crystals is now largely understood. This has
enabled the production of the various harmonic generators, sum and difference
frequency generators, and parametric oscillators based on nonlinear crystals that
are now commercially available. At the same time, scientists continue an active
search for novel high-efficiency optical materials. Therefore, in our opinion, there
is a great need for a handbook of nonlinear optical crystals, intended for
specialists and practitioners with an engineering background. This book contains
a complete description of the properties and applications of all nonlinear crystals
reported in the literature up to the beginning of 1990. In addition, it contains the
most important equations for calculating the main parameters (such as phasematching direction, effective non-linearity, and conversion efficiency) of nonlinear
frequency converters.
Modern Machining Processes presents unconventional machining methods
which are gradually commercial acceptance. All aspects of mechanical,
electrochemical and thermal processes are comprehensively covered.Processes
likeAbrasive Jet Machining Water Jet MachiningLaser Beam MachiningHot
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MachiningPlasma Arc Machininghave also been included. It gives a balanced
account of both theory and applications, contains illustrative exercises and an
extensive up-to-date bibliography. The book should be useful to students of
production and mechanical engineering, as well as practising engineers.
This book covers in detail the various aspects of joining materials to form parts. A
conceptual overview of rapid prototyping and layered manufacturing is given,
beginning with the fundamentals so that readers can get up to speed quickly.
Unusual and emerging applications such as micro-scale manufacturing, medical
applications, aerospace, and rapid manufacturing are also discussed. This book
provides a comprehensive overview of rapid prototyping technologies as well as
support technologies such as software systems, vacuum casting, investment
casting, plating, infiltration and other systems. This book also: Reflects recent
developments and trends and adheres to the ASTM, SI, and other standards
Includes chapters on automotive technology, aerospace technology and low-cost
AM technologies Provides a broad range of technical questions to ensure
comprehensive understanding of the concepts covered
This edition encompasses the wide area joining laser physics and non-linear
optics. It gives a concise account of basic physics, optical processes and a
quantum mechanical treatment of the interaction of radiation with matter
preparing the way for the formal development of laser. Original experiments are
described in detail to give an understanding of the physical principles of laser
devices. Extensively referenced.
The comprehensive study of electric, magnetic and combined fields is nothing but
electromagnetic engineering. Along with electronics, electromagnetics plays an
important role in other branches. The book is structured to cover the key aspects
of the course Electromagnetic Field Theory for undergraduate students. The
knowledge of vector analysis is the base of electromagnetic engineering. Hence
book starts with the discussion of vector analysis. Then it introduces the basic
concepts of electrostatics such as Coulomb's law, electric field intensity due to
various charge distributions, electric flux, electric flux density, Gauss's law,
divergence and divergence theorem. The book continues to explain the concept
of elementary work done, conservative property, electric potential and potential
difference and the energy in the electrostatic fields. The detailed discussion of
current density, continuity equation, boundary conditions and various types of
capacitors is also included in the book. The book provides the discussion of
Poisson's and Laplace's equations and their use in variety of practical
applications. The chapter on magnetostatics incorporates the explanation of BiotSavart's law, Ampere's circuital law and its applications, concept of curl, Stoke's
theorem, scalar and vector magnetic potentials. The book also includes the
concept of force on a moving charge, force on differential current element and
magnetic boundary conditions. The book covers all the details of Faraday's laws,
time varying fields, Maxwell's equations and Poynting theorem. Finally, the book
provides the detailed study of uniform plane waves including their propagation in
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free space, perfect dielectrics, lossy dielectrics and good conductors. The book
uses plain, lucid language to explain each topic. The book provides the logical
method of explaining the various complicated topics and stepwise methods to
make the understanding easy. The variety of solved examples is the feature of
this book which helps to inculcate the knowledge of the electromagnetics in the
students. Each chapter is well supported with necessary illustrations and selfexplanatory diagrams. The book explains the philosophy of the subject which
makes the understanding of the concepts very clear and makes the subject more
interesting.
This book is intended as a textbook for the first-year undergraduate engineering
students of all disciplines. The text, written in a student-friendly manner, covers a
wide range of topics of engineering interest both from the domains of applied and
modern physics. It is meticulously tailored to cover the syllabi needs of almost all
the Indian universities and institutes. With its exhaustive treatment of different
topics in one volume, it relieves the engineering students of the arduous task of
referring to several books. Besides engineering students, this book will be equally
useful to the BSc (Physics) students of different universities. KEY FEATURES
Simple and clear diagrams throughout the book help students in understanding
the concepts clearly. Numerous in-chapter solved problems, chapter-end
unsolved problems (with answers) and review questions assist students in
assimilating the theory comprehensively. A large number of objective type
questions at the end of each chapter help students in testing their knowledge of
the theory.
In the 1990s, nanoparticles and quantum dots began to be used in optical, electronic,
and biological applications. Now they are being studied for use in solid-state quantum
computation, tumor imaging, and photovoltaics. Handbook of Nanophysics:
Nanoparticles and Quantum Dots focuses on the fundamental physics of these
nanoscale materials and structures. Each peer-reviewed chapter contains a broadbased introduction and enhances understanding of the state-of-the-art scientific content
through fundamental equations and illustrations, some in color. This volume provides
an overview of the major categories of nanoparticles, including amorphous, magnetic,
ferroelectric, and zinc oxide nanoparticles; helium nanodroplets; and silicon, tetrapodshaped semiconductor, magnetic ion-doped semiconductor, and natural polysaccharide
nanocrystals. It also describes their properties and interactions. In the group of chapters
on nanofluids, the expert contributors discuss the stability of nanodispersions, liquid slip
at the molecular scale, thermophysical properties, and heat transfer. They go on to
examine the theory, self-assembly, and teleportation of quantum dots. Nanophysics
brings together multiple disciplines to determine the structural, electronic, optical, and
thermal behavior of nanomaterials; electrical and thermal conductivity; the forces
between nanoscale objects; and the transition between classical and quantum
behavior. Facilitating communication across many disciplines, this landmark publication
encourages scientists with disparate interests to collaborate on interdisciplinary projects
and incorporate the theory and methodology of other areas into their work.
Engineering Physics is designed to cater to the needs of first year undergraduate
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engineering students. Written in a lucid style, this book assimilates the best practices of
conceptual pedagogy, dealing at length with various topics such as crystallography,
principles of quantum mechanics, free electron theory of metals, dielectric and
magnetic properties, semiconductors, nanotechnology, etc.
Designed for a one-semester course in Finite Element Method, this compact and wellorganized text presents FEM as a tool to find approximate solutions to differential
equations. This provides the student a better perspective on the technique and its wide
range of applications. This approach reflects the current trend as the present-day
applications range from structures to biomechanics to electromagnetics, unlike in
conventional texts that view FEM primarily as an extension of matrix methods of
structural analysis. After an introduction and a review of mathematical preliminaries, the
book gives a detailed discussion on FEM as a technique for solving differential
equations and variational formulation of FEM. This is followed by a lucid presentation of
one-dimensional and two-dimensional finite elements and finite element formulation for
dynamics. The book concludes with some case studies that focus on industrial
problems and Appendices that include mini-project topics based on near-real-life
problems. Postgraduate/Senior undergraduate students of civil, mechanical and
aeronautical engineering will find this text extremely useful; it will also appeal to the
practising engineers and the teaching community.
A Txtbook of Engineering Physics is written with two distinct objectives:to provied a
single source of information for engineering undergraduates of different specializations
and provied them a solid base in physics.Successivs editions of the book incorporated
topic as required by students pursuing their studies in various universities.In this new
edition the contents are fine-tuned,modeinized and updated at various stages.
Written according to syllabus of Viswesvaraya Technological University, Belgaum,
Karnataka
A Textbook of Engineering PhysicsS. Chand Publishing
A panel of respected air pollution control educators and practicing professionals critically
survey the both principles and practices underlying control processes, and illustrate these with
a host of detailed design examples for practicing engineers. The authors discuss the
performance, potential, and limitations of the major control processes-including fabric filtration,
cyclones, electrostatic precipitation, wet and dry scrubbing, and condensation-as a basis for
intelligent planning of abatement systems,. Additional chapters critically examine flare
processes, thermal oxidation, catalytic oxidation, gas-phase activated carbon adsorption, and
gas-phase biofiltration. The contributors detail the Best Available Technologies (BAT) for air
pollution control and provide cost data, examples, theoretical explanations, and engineering
methods for the design, installation, and operation of air pollution process equipment. Methods
of practical design calculation are illustrated by numerous numerical calculations.
Textbook presenting the fundamentals of nanoscience and nanotechnology with a view to
nanoelectronics. Covers the underlying physics; nanostructures, including nanoobjects;
methods for growth, fabrication and characterization of nanomaterials; and nanodevices.
Provides a unifying framework for the basic ideas needed to understand the recent
developments in the field. Includes numerous illustrations, homework problems and a number
of interactive Java applets. For advanced undergraduate and graduate students in electrical
and electronic engineering, nanoscience, materials, bioengineering and chemical engineering.
Instructor solutions and Java applets available from www.cambridge.org/9780521881722.
Among the modern materials, the composites have a few decades of history. However, there
has been a tremendous advancement of this class of material in science and technology.
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During recent decades, composite materials have steadily gained ground in nearly all sectors.
The composite materials have been used in various industrial applications such as buildings
and constructions, aerospace, automotive and sports equipment, consumer products etc.
Nanotechnology is rapidly evolving, and science, engineering, and technology have merged to
bring nanoscale materials that much closer to reality. It is one of the fastest growing areas for
research. Nanocomposite materials are helping improve products that we use every day and
creating new, exciting products for the future. Composites and nanocomposites composed of
reinforcements, nano-reinforcements, and matrices are well-known engineering materials.
Keeping in mind the advantages of composite and nanocomposite materials, this book covers
fundamental effects, product development, properties, and applications of the materials
including material chemistry, designing, and manufacturing. The book also summarizes the
recent developments made in the area of advanced composite and nanocomposite materials.
A number of critical issues and suggestions for future work are discussed, underscoring the
roles of researchers for the efficient development of composites and nanocomposites through
value additions to enhance their use.
The book is a collection of high-quality peer-reviewed research papers presented in the
International Conference on Artificial Intelligence and Evolutionary Computations in
Engineering Systems (ICAIECES 2017). The book discusses wide variety of industrial,
engineering and scientific applications of the emerging techniques. Researchers from
academia and industry have presented their original work and ideas, information, techniques
and applications in the field of communication, computing and power technologies.
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