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This is the first textbook that contains a holistic treatment of antennas both for
traditional antennas mounted on masts (Line-of-Sight antenna systems) and for small
antennas used on modern wireless devices such as smart phones being subject to
signal variations (fading) due to multipath propagation. The focus is on characterization,
as well as describing classical antennas by modern complex vector theory - thereby
linking together many disciplines such as electromagnetic theory, classical antenna
theory, wave propagation, and antenna system performance. Overall, this book
represents a rethinking of the way basic antenna theory is presented. The book
contains many references to important old and new papers and books on the analysis
and design of the most useful antenna types, for the most interested readers.
In this book, a general frequency domain numerical method similar to the finite
difference frequency domain (FDFD) technique is presented. The proposed method,
called the multiresolution frequency domain (MRFD) technique, is based on orthogonal
Battle-Lemarie and biorthogonal Cohen-Daubechies-Feauveau (CDF) wavelets. The
objective of developing this new technique is to achieve a frequency domain scheme
which exhibits improved computational efficiency figures compared to the traditional
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FDFD method: reduced memory and simulation time requirements while retaining
numerical accuracy. The newly introduced MRFD scheme is successfully applied to the
analysis of a number of electromagnetic problems, such as computation of resonance
frequencies of one and three dimensional resonators, analysis of propagation
characteristics of general guided wave structures, and electromagnetic scattering from
two dimensional dielectric objects. The efficiency characteristics of MRFD techniques
based on different wavelets are compared to each other and that of the FDFD method.
Results indicate that the MRFD techniques provide substantial savings in terms of
execution time and memory requirements, compared to the traditional FDFD method.
Table of Contents: Introduction / Basics of the Finite Difference Method and
Multiresolution Analysis / Formulation of the Multiresolution Frequency Domain
Schemes / Application of MRFD Formulation to Closed Space Structures / Application
of MRFD Formulation to Open Space Structures / A Multiresolution Frequency Domain
Formulation for Inhomogeneous Media / Conclusion
A survey of some problems of current interest in the realm of classical nonlinear
electromagnetic theory.
Forty years ago, three physicists - Peter Higgs, Gerard 't Hooft, and James Bjorken -
made the spectacular breakthroughs that led to the world's largest experiment, CERN's
Large Hadron Collider. Against a backdrop of high politics and billion dollar budgets,
this is the story of their work, the quest for the Higgs boson, and its eventual discovery.
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There have been many developments in the field of electromagnetic nondestructive
evaluation in recent years, and it has become an increasingly valuable tool in many
areas of industry, engineering and construction. This book presents selected papers
from the 20th International workshop on Electromagnetic Nondestructive Evaluation
(ENDE) held in Sendai, Japan, in September 2015. ENDE workshops aim to provide an
international forum for discussion on the state-of-the-art and perspectives in the field of
electromagnetic nondestructive methods from the point of view of science and
technology, as well as their applications in industry and engineering, which have
contributed to the development of nondestructive testing and evaluation techniques
using electromagnetic fields. The book will be of interest to all those whose work
involves the use or development of electromagnetic nondestructive evaluation
techniques, in whatever field.
This"know-how"book gives readers a concise understanding of the fundamentals of
EMC, from basic mathematical and physical concepts through present, computer-age
methods used in analysis, design, and tests. With contributions from leading experts in
their fields, the text provides a comprehensive overview. Fortified with information on
how to solve potential electromagnetic interference (EMI) problems that may arise in
electronic design, practitioners will be betterable to grasp the latest techniques, trends,
and applications of this increasingly important engineering discipline. Handbook of
Electromagnetic Compatibility contains extensive treatment of EMC applications to
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radio and wireless communications, fiber optics communications, and plasma effects.
Coverage of EMC-related issues includes lightning, electromagnetic pulse, biological
effects, and electrostatic discharge. Practical examples are used to illustrate the
material, and all information is presented in an accessible and organized format. The
text is intended primarily for those practicing engineers who need agood foundation in
EMC, but it will also interest faculty and students, since a good portion of the material
covered can find use in the classroom or as a springboard for further research. The
chapters are written by experts in the field Details the fundamental principles, then
moves to more advanced topics Covers computational electromagnetics applied to
EMC problems Presents an extensive treatment of EMC applications to: Radio and
wireless communications, Fiber optic communications, Plasma effects, Wired circuits,
Microchips, Includes practical examples, Fiber optic, Communications, Plasma effects,
Wired circuits, Microchips, Includes practical examples
Quantum Optics and Nanophotonics consists of the lecture notes of the Les Houches
Summer School 101 held in August 2013. Some of the most eminent experts in this
flourishing area of research have contributed chapters lying at the intersection of basic
quantum science and advanced nanotechnology. The book is part of the renowned
series of tutorial books that contain the lecture notes of all the Les Houches Summer
Schools since the 1950's and cover the latest developments in physics and related
fields.
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The classical phenomenon of light scattering is one of the most studied t- ics in light-matter
interaction and, even today, involves some controversial issues. A present focus of interest for
many researchers is the possibility of obtaining information about microstructures, for example
surface roughness, and the size, shape and optical properties of particles by means of a n-
invasive technique such as the illumination of these objects with light. One of their main tasks
is to extract the relevant information from a detailed study of the scattered radiation. This
includes: measurement of the light intensity in di erent directions, analysis of its polarization,
determination of its stat- tics,etc. Contributionstoresolvingthisproblemareimportantnotonlyfrom
the point of view of increasing basic knowledge but also in their applications to several elds of
industry and technology. Consider, for example, the pos- bility of distinguishing between di
erent types of atmospheric contaminants, biological contaminants in our blood, the detection of
microdefects in the manufacturing of semiconductors, magnetic discs and optical components,
or the development of biological sensors. During the period September 11-13, 1998, we
brought together a group of international experts on light scattering at the Summer School of
Laredo at the University of Cantabria. In a series of one-hour lectures, they discussed
currentaspectsoflightscatteringfrommicrostructureswithspecialemphasis on recent applications.
The present book condenses those lectures into ve parts.
“An outstanding scientific autobiography... I remain impressed by its thoughtfulness and
charm.” — Steve K. Lamoreaux, American Journal of Physics “[A] rich autobiography and
history-of-atomic-physics... One is impressed by Casimir’s memory for detail and zeal to find
corroboration for the stories he tells. And they are splendid tales: Gamow’s playful pranks in
Copenhagen: conversations with Lev Landau, ardent revolutionary but no Marxist; the tragedy
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of Ehrenfest, who killed himself after shooting his hopelessly retarded son... A charming,
idiosyncratic, and meaningful account of events and personalities that changed physics.” —
Kirkus “I myself read [this book] with fascination, meeting old friends such as Gamow, Landau,
Kramers, and learning much more about them... Also in the book are character sketches of
those who made physics in the Netherlands such as Lorentz, Kamerlingh Onnes and
Ehrenfest, the latter remembered with the greatest affection by the author.” — Sir Nevill Mott,
Contemporary Physics “The book... contains a valuable, entertaining and insightful collection
of vignettes of many of the physicists Casimir has associated with[,]... Lorentz, Ehrenfest,
Bohr, Pauli, with whom he studied; Goudsmit, Uhlenbeck, Landau, Gamov, members of his
own generation; Kramers, Gorter, de Haas, colleagues in Dutch academic circles; Holst and
Loupart, colleagues at the Philips Laboratories. Haphazard Reality also offers valuable insights
into Dutch middle class culture and a rewarding overview of Dutch educational and scientific
establishments... Casimir is a master at deftly and sensitively conveying the psychological
ambiance of his surroundings. His description of the brilliant young theoretical physicists
around Bohr in the early thirties conveys not only the style of doing physics but also delineates
the issues addressed by outlining the content of their researches.” — S. S. Schweber, 4S
Review “Engaging reminiscences by an important Dutch physicist of conversations with the
major contributors to 20th-century physics. An overly modest, but otherwise balanced account
of his own experiences and contributions from his early years at Leiden to his directorship of
the Philips Laboratory.” — The Antioch Review “Haphazard Reality paints a vivid and insightful
picture of the development of modern physics.” — Steve K. Lamoreaux, Proceedings of the
American Philosophical Society

Page 6/24



Download Ebook Theory And Computation Of Electromagnetic Fields
Solution Manual

In the recent decades, there has been a growing interest in micro- and nanotechnology. The
advances in nanotechnology give rise to new applications and new types of materials with
unique electromagnetic and mechanical properties. This book is devoted to the modern
methods in electrodynamics and acoustics, which have been developed to describe wave
propagation in these modern materials and nanodevices. The book consists of original works
of leading scientists in the field of wave propagation who produced new theoretical and
experimental methods in the research field and obtained new and important results. The first
part of the book consists of chapters with general mathematical methods and approaches to
the problem of wave propagation. A special attention is attracted to the advanced numerical
methods fruitfully applied in the field of wave propagation. The second part of the book is
devoted to the problems of wave propagation in newly developed metamaterials, micro- and
nanostructures and porous media. In this part the interested reader will find important and
fundamental results on electromagnetic wave propagation in media with negative refraction
index and electromagnetic imaging in devices based on the materials. The third part of the
book is devoted to the problems of wave propagation in elastic and piezoelectric media. In the
fourth part, the works on the problems of wave propagation in plasma are collected. The fifth,
sixth and seventh parts are devoted to the problems of wave propagation in media with
chemical reactions, in nonlinear and disperse media, respectively. And finally, in the eighth part
of the book some experimental methods in wave propagations are considered. It is necessary
to emphasize that this book is not a textbook. It is important that the results combined in it are
taken “from the desks of researchers“. Therefore, I am sure that in this book the interested
and actively working readers (scientists, engineers and students) will find many interesting
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results and new ideas.
technique for the simulation of symmetrical SIW circuits. Different types of SIW circuits are
shown and simulated using the proposed method. In addition, several slot antennas and horn
antennas fabricated using the SIW technology are also given. --
The first book applying HBFEM to practical electronic nonlinear field and circuit problems •
Examines and solves wide aspects of practical electrical and electronic nonlinear field and
circuit problems presented by HBFEM • Combines the latest research work with essential
background knowledge, providing an all-encompassing reference for researchers, power
engineers and students of applied electromagnetics analysis • There are very few books
dealing with the solution of nonlinear electric- power-related problems • The contents are
based on the authors’ many years’ research and industry experience; they approach the
subject in a well-designed and logical way • It is expected that HBFEM will become a more
useful and practical technique over the next 5 years due to the HVDC power system,
renewable energy system and Smart Grid, HF magnetic used in DC/DC converter, and Multi-
pulse transformer for HVDC power supply • HBFEM can provide effective and economic
solutions to R&D product development • Includes Matlab exercises
An introduction to the most relevant theoretical and algorithmic aspects of modern microwave
imaging approaches Microwave imaging—a technique used in sensing a given scene by means
of interrogating microwaves—has recently proven its usefulness in providing excellent
diagnostic capabilities in several areas, including civil and industrial engineering,
nondestructive testing and evaluation, geophysical prospecting, and biomedical engineering.
Microwave Imaging offers comprehensive descriptions of the most important techniques so far
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proposed for short-range microwave imaging—including reconstruction procedures and imaging
systems and apparatus—enabling the reader to use microwaves for diagnostic purposes in a
wide range of applications. This hands-on resource features: A review of the electromagnetic
inverse scattering problem formulation, written from an engineering perspective and with
notations The most effective reconstruction techniques based on diffracted waves, including
time- and frequency-domain methods, as well as deterministic and stochastic space-domain
procedures Currently proposed imaging apparatus, aimed at fast and accurate measurements
of the scattered field data Insight on near field probes, microwave axial tomographs, and
microwave cameras and scanners A discussion of practical applications with detailed
descriptions and discussions of several specific examples (e.g., materials evaluation, crack
detection, inspection of civil and industrial structures, subsurface detection, and medical
applications) A look at emerging techniques and future trends Microwave Imaging is a practical
resource for engineers, scientists, researchers, and professors in the fields of civil and
industrial engineering, nondestructive testing and evaluation, geophysical prospecting, and
biomedical engineering.
Candid Science IV: Conversations with Famous Physicists contains 36 interviews with well-
known physicists, including 20 Nobel laureates, Templeton Prize winners, Wolf Prize winners,
and other luminaries. Physics has been one of the determining fields of science in the past 100
years, playing a conspicuous role not only in science but also in world politics and economics.
These in-depth conversations provide a glimpse into the greatest achievements of physics
during the past few decades, featuring stories of the discoveries, and showing the human
drama behind them. The greatest physicists are brought into close human proximity as if
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readers were having a conversation with them. The interviewees span a wide range of
scientists, from such early giants as Eugene Wigner and Mark Oliphant to members of the
youngest generation such as the 2001 Nobel laureate Wolfgang Ketterle. The list includes
famous personalities of our time, such as Steven Weinberg, Leon Lederman, Norman Ramsey,
Edward Teller, John Wheeler, Mildred Dresselhaus, Maurice Goldhaber, Benoit Mandelbrot,
John Polkinghorne, and Freeman Dyson. Contents: Eugene P WignerSteven WeinbergYuval
Ne'emanJerome I FriedmanMartinus J G VeltmanGerard 't HooftLeon M LedermanValentine L
TelegdiVal L FitchMaurice GoldhaberJohn N BahcallRudolf MößbauerArno A PenziasRobert
W WilsonOwen ChamberlainMarcus L E OliphantNorman F RamseyDavid E
PritchardWolfgang KetterleLaszlo TiszaEdward TellerJohn A WheelerFreeman J DysonJohn C
PolkinghorneBenoit B MandelbrotKenneth G WilsonMildred S DresselhausCatherine
BréchignacPhilip W AndersonZhores I AlferovDaniel C TsuiAntony HewishJocelyn Bell
BurnellJoseph H TaylorRussell A HulseDavid Shoenberg Readership: General readers and
physicists. Keywords:Physics;Nobel Prize;History of Physics;Famous PhysicistsReviews:“I
recommend this handy volume, admirably suited for complete reading or browsing, not only to
historians of physics and of science but also to practicing scientists, especially beginning ones,
as well as to students, who will surely benefit from these inspiring stories by some of physics'
leading luminaries.”The Chemical Educator “I heartily recommend this attractive volume,
suitable for either complete reading or browsing, to historians of physics and of science, to
practicing scientists, and to students, who will surely benefit from these inspiring stories by
some of the leading luminaries of physics.”Angewandte Chemie
This book explores the connection between algebraic structures in topology and
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computational methods for 3-dimensional electric and magnetic field computation. The
connection between topology and electromagnetism has been known since the 19th
century, but there has been little exposition of its relevance to computational methods in
modern topological language. This book is an effort to close that gap. It will be of
interest to people working in finite element methods for electromagnetic computation
and those who have an interest in numerical and industrial applications of algebraic
topology.
This volume contains the proceedings of the first ICASE/LaRC Work shop on
Computational Electromagnetics and Its Applications conducted by the Institute for
Computer Applications in Science and Engineering and NASA Langley Research
Center. We had several goals in mind when we decided, jointly with the Elec
tromagnetics Research Branch, to organize this workshop on Computa tional
Electromagnetics ( CEM). Among our goals were a desire to obtain an overview of the
current state of CEM, covering both algorithms and ap plications and their effect on
NASA's activities in this area. In addition, we wanted to provide an attractive setting for
computational scientists with expertise in other fields, especially computational fluid
dynamics (CFD), to observe the algorithms and tools of CEM at work. Our expectation
was that scientists from both fields would discover mutually beneficial inter connections
and relationships. Another goal was to learn of progress in solution algorithms for
electromagnetic optimization and design problems; such problems make extensive use

Page 11/24



Download Ebook Theory And Computation Of Electromagnetic Fields
Solution Manual

of field solvers and computational effi ciency is at a premium. To achieve these goals
we assembled the renowned group of speakers from academia and industry whose
talks are contained in this volume. The papers are printed in the same order in which
the talks were pre sented at the meeting. The first paper is an overview of work
currently being performed in the Electromagnetic Research Branch at the Langley
Research Center.
This book presents the Generalized Multipole Technique as a fast and powerful
theoretical and computation tool to simulate light scattering by nonspherical particles. It
also demonstrates the considerable potential of the method. In recent years, the
concept has been applied in new fields, such as simulation of electron energy loss
spectroscopy and has been used to extend other methods, like the null-field method,
making it more widely applicable. The authors discuss particular implementations of the
GMT methods, such as the Discrete Sources Method (DSM), Multiple Multipole
Program (MMP), the Method of Auxiliary Sources (MAS), the Filamentary Current
Method (FCM), the Method of Fictitious Sources (MFS) and the Null-Field Method with
Discrete Sources (NFM-DS). The Generalized Multipole Technique is a surface-based
method to find the solution of a boundary-value problem for a given differential equation
by expanding the fields in terms of fundamental or other singular solutions of this
equation. The amplitudes of these fundamental solutions are determined from the
boundary condition at the particle surface. Electromagnetic and light scattering by
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particles or systems of particles has been the subject of intense research in various
scientific and engineering fields, including astronomy, optics, meteorology, remote
sensing, optical particle sizing and electromagnetics, which has led to the development
of a large number of modelling methods based on the Generalized Multipole Technique
for quantitative evaluation of electromagnetic scattering by particles of various shapes
and compositions. The book describes these methods in detail.
Professor Jean Van Bladel, an eminent researcher and educator in fundamental
electromagnetic theory and its application in electrical engineering, has updated and
expanded his definitive text and reference on electromagnetic fields to twice its original
content. This new edition incorporates the latest methods, theory, formulations, and
applications that relate to today's technologies. With an emphasis on basic principles
and a focus on electromagnetic formulation and analysis, Electromagnetic Fields,
Second Edition includes detailed discussions of electrostatic fields, potential theory,
propagation in waveguides and unbounded space, scattering by obstacles, penetration
through apertures, and field behavior at high and low frequencies.
Reviews the fundamental concepts behind the theory and computation of
electromagnetic fields The book is divided in two parts. The first part covers both
fundamental theories (such as vector analysis, Maxwell’s equations, boundary
condition, and transmission line theory) and advanced topics (such as wave
transformation, addition theorems, and fields in layered media) in order to benefit
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students at all levels. The second part of the book covers the major computational
methods for numerical analysis of electromagnetic fields for engineering applications.
These methods include the three fundamental approaches for numerical analysis of
electromagnetic fields: the finite difference method (the finite difference time-domain
method in particular), the finite element method, and the integral equation-based
moment method. The second part also examines fast algorithms for solving integral
equations and hybrid techniques that combine different numerical methods to seek
more efficient solutions of complicated electromagnetic problems. Theory and
Computation of Electromagnetic Fields, Second Edition: Provides the foundation
necessary for graduate students to learn and understand more advanced topics
Discusses electromagnetic analysis in rectangular, cylindrical and spherical coordinates
Covers computational electromagnetics in both frequency and time domains Includes
new and updated homework problems and examples Theory and Computation of
Electromagnetic Fields, Second Edition is written for advanced undergraduate and
graduate level electrical engineering students. This book can also be used as a
reference for professional engineers interested in learning about analysis and
computation skills.
Hyperbolic partial differential equations describe phenomena of material or wave
transport in physics, biology and engineering, especially in the field of fluid mechanics.
The mathematical theory of hyperbolic equations has recently made considerable
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progress. Accurate and efficient numerical schemes for computation have been and are
being further developed. This two-volume set of conference proceedings contains about
100 refereed and carefully selected papers. The books are intended for researchers
and graduate students in mathematics, science and engineering interested in the most
recent results in theory and practice of hyperbolic problems. Applications touched in
these proceedings concern one-phase and multiphase fluid flow, phase transitions,
shallow water dynamics, elasticity, extended thermodynamics, electromagnetism,
classical and relativistic magnetohydrodynamics, cosmology. Contributions to the
abstract theory of hyperbolic systems deal with viscous and relaxation approximations,
front tracking and wellposedness, stability of shock profiles and multi-shock patterns,
traveling fronts for transport equations. Numerically oriented articles study finite
difference, finite volume, and finite element schemes, adaptive, multiresolution, and
artificial dissipation methods.
This book presents original findings on tunable microwave metamaterial structures, and
describes the theoretical and practical issues involved in the design of metamaterial
devices. Special emphasis is given to tunable elements and their advantages in terms
of feeding network simplification. Different biasing schemes and feeding network
topologies are presented, together with extensive prototype measurements and
simulations. The book describes a novel, unique solution for beam steering and beam
forming applications, and thus paves the way for the diffusion of new agile
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communication system components. At the same time, it provides readers with an
outstanding and timely review of wave propagation in periodic structures, tunability of
metamaterials and the technological constraints that need to be considered in the
design of reconfigurable microwave components.
Provides a detailed and systematic description of the Method of Moments
(Boundary Element Method) for electromagnetic modeling at low frequencies and
includes hands-on, application-based MATLAB® modules with user-friendly and
intuitive GUI and a highly visualized interactive output. Includes a full-body
computational human phantom with over 120 triangular surface meshes
extracted from the Visible Human Project® Female dataset of the National library
of Medicine and fully compatible with MATLAB and major commercial FEM/BEM
electromagnetic software simulators. This book covers the basic concepts of
computational low-frequency electromagnetics in an application-based format
and hones the knowledge of these concepts with hands-on MATLAB® modules.
The book is divided into five parts. Part 1 discusses low-frequency
electromagnetics, basic theory of triangular surface mesh generation, and
computational human phantoms. Part 2 covers electrostatics of conductors and
dielectrics, and direct current flow. Linear magnetostatics is analyzed in Part 3.
Part 4 examines theory and applications of eddy currents. Finally, Part 5
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evaluates nonlinear electrostatics. Application examples included in this book
cover all major subjects of low-frequency electromagnetic theory. In addition, this
book includes complete or summarized analytical solutions to a large number of
quasi-static electromagnetic problems. Each Chapter concludes with a summary
of the corresponding MATLAB® modules. Combines fundamental
electromagnetic theory and application-oriented computation algorithms in the
form of stand alone MATLAB® modules Makes use of the three-dimensional
Method of Moments (MoM) for static and quasistatic electromagnetic problems
Contains a detailed full-body computational human phantom from the Visible
Human Project® Female, embedded implant models, and a collection of
homogeneous human shells Low-Frequency Electromagnetic Modeling for
Electrical and Biological Systems Using MATLAB® is a resource for electrical
and biomedical engineering students and practicing researchers, engineers, and
medical doctors working on low-frequency modeling and bioelectromagnetic
applications. Sergey N. Makarov is a Professor in the Department of Electrical
and Computer Engineering at Worcester Polytechnic Institute (WPI). Gregory M.
Noetscher is a Senior Research Electrical Engineer at the U.S. Army Natick
Soldier Research, Development and Engineering Center (NSRDEC) in Natick,
MA. Ara Nazarian is an Assistant Professor of Orthopaedic Surgery, Harvard
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Medical School, Center for Advanced Orthopaedic Studies, Beth Israel
Deaconess Medical Center (BIDMC).
Computer Field Models of Electromagnetic Devices, volume 34 in the book series
Studies in Applied Electromagnetics and Mechanics is devoted to modeling and
simulation, control systems, testing, measurements, monitoring, diagnostics and
advanced software
Theory and Computation of Electromagnetic FieldsJohn Wiley & Sons
In this chapter we provide an overview of the topological field theory approach to
topological insulators. We start by reviewing the topological field theory
description of integer quantum Hall states, which also illustrates the general
features of topological field theory approach. Then we reviewed the topological
field theory approach of three-dimensional topological insulators and its physical
consequences. In the last part of this section we discuss the generalizations of
topological field theory approach to generic dimensions and other topological
states of matter.
Stutzman's 3rd edition of Antenna Theory and Design provides a more
pedagogical approach with a greater emphasis on computational methods. New
features include additional modern material to make the text more exciting and
relevant to practicing engineers; new chapters on systems, low-profile elements
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and base station antennas; organizational changes to improve understanding;
more details to selected important topics such as microstrip antennas and arrays;
and expanded measurements topic.
First Published in 2018. Routledge is an imprint of Taylor & Francis, an Informa
company.
Presents current research into electromagnetic computation theories with
particular emphasis on Finite-Difference Time-Domain Method This book is the
first to consolidate current research and to examine the theories of
electromagnetic computation methods in relation to lightning surge protection.
The authors introduce and compare existing electromagnetic computation
methods such as the method of moments (MOM), the partial element equivalent
circuit (PEEC), the finite element method (FEM), the transmission-line modeling
(TLM) method, and the finite-difference time-domain (FDTD) method. The
application of FDTD method to lightning protection studies is a topic that has
matured through many practical applications in the past decade, and the authors
explain the derivation of Maxwell’s equations required by the FDTD, and
modeling of various electrical components needed in computing lightning
electromagnetic fields and surges with the FDTD method. The book describes
the application of FDTD method to current and emerging problems of lightning
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surge protection of continuously more complex installations, particularly in critical
infrastructures of energy and information, such as overhead power lines, air-
insulated sub-stations, wind turbine generator towers and telecommunication
towers. Both authors are internationally recognized experts in the area of
lightning study and this is the first book to present current research in lightning
surge protection Examines in detail why lightning surges occur and what can be
done to protect against them Includes theories of electromagnetic computation
methods and many examples of their application Accompanied by a sample
printed program based on the finite-difference time-domain (FDTD) method
written in C++ program
From Nucleons to Nucleus deals with single-particle and collective features of
spherical nuclei. Each nuclear model is introduced and derived in detail. The
formalism is then applied to light and medium-heavy nuclei in worked-out
examples, and finally the acquired skills are strengthened by a wide selection of
exercises, many relating the models to experimental data. Nuclear properties are
discussed using particles, holes and quasi-particles. From Nucleons to Nucleus
is based on lectures on nuclear physics given by the author, and serves well as a
textbook for advanced students. Researchers too will appreciate it as a well-
balanced reference to theoretical nuclear physics.
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In this book the author presents the state-of-the-art electromagnetic (EM)
theories and methods employed in EM geophysical exploration. The book brings
together the fundamental theory of EM fields and the practical aspects of EM
exploration for mineral and energy resources. This text is unique in its breadth
and completeness in providing an overview of EM geophysical exploration
technology. The book is divided into four parts covering the foundations of EM
field theory and its applications, and emerging geophysical methods. Part I is an
introduction to the field theory required for baseline understanding. Part II is an
overview of all the basic elements of geophysical EM theory, from Maxwell's
fundamental equations to modern methods of modeling the EM field in complex
3-D geoelectrical formations. Part III deals with the regularized solution of ill-
posed inverse electromagnetic problems, the multidimensional migration and
imaging of electromagnetic data, and general interpretation techniques. Part IV
describes major geophysical electromagnetic methods—direct current (DC),
induced polarization (IP), magnetotelluric (MT), and controlled-source
electromagnetic (CSEM) methods—and covers different applications of EM
methods in exploration geophysics, including minerals and HC exploration,
environmental study, and crustal study. * Presents theoretical and
methodological findings, as well as examples of applications of recently
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developed algorithms and software in solving practical problems * Describes the
practical importance of electromagnetic data through enabling discussions on a
construction of a closed technological cycle, processing, analysis and three-
dimensional interpretation * Updates current findings in the field, especially with
MT, magnetovariational and seismo-electrical methods and the practice of 3D
interpretations
Integral Equation Methods for Electromagnetic and Elastic Waves is an
outgrowth of several years of work. There have been no recent books on integral
equation methods. There are books written on integral equations, but either they
have been around for a while, or they were written by mathematicians. Much of
the knowledge in integral equation methods still resides in journal papers. With
this book, important relevant knowledge for integral equations are consolidated in
one place and researchers need only read the pertinent chapters in this book to
gain important knowledge needed for integral equation research. Also, learning
the fundamentals of linear elastic wave theory does not require a quantum leap
for electromagnetic practitioners. Integral equation methods have been around
for several decades, and their introduction to electromagnetics has been due to
the seminal works of Richmond and Harrington in the 1960s. There was a surge
in the interest in this topic in the 1980s (notably the work of Wilton and his
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coworkers) due to increased computing power. The interest in this area was on
the wane when it was demonstrated that differential equation methods, with their
sparse matrices, can solve many problems more efficiently than integral equation
methods. Recently, due to the advent of fast algorithms, there has been a revival
in integral equation methods in electromagnetics. Much of our work in recent
years has been in fast algorithms for integral equations, which prompted our
interest in integral equation methods. While previously, only tens of thousands of
unknowns could be solved by integral equation methods, now, tens of millions of
unknowns can be solved with fast algorithms. This has prompted new
enthusiasm in integral equation methods. Table of Contents: Introduction to
Computational Electromagnetics / Linear Vector Space, Reciprocity, and Energy
Conservation / Introduction to Integral Equations / Integral Equations for
Penetrable Objects / Low-Frequency Problems in Integral Equations / Dyadic
Green's Function for Layered Media and Integral Equations / Fast
Inhomogeneous Plane Wave Algorithm for Layered Media / Electromagnetic
Wave versus Elastic Wave / Glossary of Acronyms
This self-contained book gives fundamental knowledge about scattering and
diffraction of electromagnetic waves and fills the gap between general
electromagnetic theory courses and collections of engineering formulas. The
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book is a tutorial for advanced students learning the mathematics and physics of
electromagnetic scattering and curious to know how engineering concepts and
techniques relate to the foundations of electromagnetics
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