The Method Of Moments In Electromagnetics
As recognized, adventure as competently as experience practically lesson, amusement, as skillfully as treaty can be gotten by just checking out a
book the method of moments in electromagnetics moreover it is not directly done, you could acknowledge even more roughly speaking this life,
on the world.
We provide you this proper as well as easy quirk to acquire those all. We have the funds for the method of moments in electromagnetics and
numerous book collections from fictions to scientific research in any way. in the middle of them is this the method of moments in electromagnetics
that can be your partner.

electromagnetic fields in antennas, radar scattering, RF and microwave
engineering, high-speed/high-frequency circuits, wireless
communication, electromagnetic compatibility, photonics, remote
sensing, biomedical engineering, and space exploration. The Finite
Element Method in Electromagnetics, Third Edition explains the
method’s processes and techniques in careful, meticulous prose and
covers not only essential finite element method theory, but also its latest
developments and applications—giving engineers a methodical way to
quickly master this very powerful numerical technique for solving
practical, often complicated, electromagnetic problems. Featuring over
thirty percent new material, the third edition of this essential and
comprehensive text now includes: A wider range of applications,
including antennas, phased arrays, electric machines, high-frequency
circuits, and crystal photonics The finite element analysis of wave
propagation, scattering, and radiation in periodic structures The timedomain finite element method for analysis of wideband antennas and
transient electromagnetic phenomena Novel domain decomposition
techniques for parallel computation and efficient simulation of largescale problems, such as phased-array antennas and photonic crystals
Along with a great many examples, The Finite Element Method in
Electromagnetics is an ideal book for engineering students as well as for
professionals in the field.
Higher Order Basis Based Integral Equation Solver (HOBBIES) - Yunong
Zhang 2012-06-19
The latest in parallel EM solutions with both in-core and out-of-core
solvers The solution of complex electromagnetic (EM) problems requires
one to address the issues related with numerical accuracy and efficient
distribution of the solution procedure over multiple computational nodes.
With the advent of multicore processors and high performance
computing (HPC) technology, the EM software designers need to know
how to add new functionality to computational EM codes so that they can
run efficiently on these new processors. Higher Order Basis Based
Integral Equation Solver [HOBBIES] presents a road map for the analysis
of complex material structures using the high-performance parallel
simulation software known as HOBBIES. Focusing on the Method of
Moments (MoM), the book features new parallel programming
techniques and user-friendly code with superior capabilities for solving
challenging EM radiation and scattering problems. It provides readers
with complete guidance on how to extend the capability of MoM and
achieve faster and more accurate EM analysis and utilize multicore CPUs
on desktop computers. Complete with an academic version of the
HOBBIES software, this book: Explains the unique features of the higher
order basis functions in the solution of integral equations in a MoM
context Shows how to generate a properly load balanced parallel
computational procedure for MoM matrix filling and matrix equation
solving in both in-core and out-of-core implementation Presents a
professional graphical users interface (GUI) for generating the
geometrical structure based on NURBS modeling Illustrates various
automatic meshing procedures based on an a-priori defined error
between the actual geometry and the meshed structure Outlines all the
key features of the HOBBIES software, including multiple optimization
procedures for EM synthesis The bottleneck of traditional MoM arises
from the lack of memory in computers for solution of large problems.
This is mitigated by using higher order basis functions and out-of-core
solver in HOBBIES. HOBBIES has the capability to perform numerically
accurate EM simulations using thousands of CPU cores in an HPC
environment using a properly load balanced out-of-core solver. In this
way, it provides a cost-effective choice for addressing modern
engineering and scientific challenges that arise from the extremely
complicated real-life applications.
Electromagnetic Radiation, Scattering, and Diffraction - Prabhakar H.
Pathak 2021-12-07

The Method of Moments in Electromagnetics - Walton C. Gibson
2021
This book is intended for students, researchers and industry experts
working in area of computational electromagnetics and the MoM.
Providing a bridge between theory and software implementation, the
book incorporates significant background material, while presenting
practical, nuts-and-bolts implementation details.
Low-Frequency Electromagnetic Modeling for Electrical and Biological
Systems Using MATLAB - Sergey N. Makarov 2015-05-13
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
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 applicationoriented 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.
Analytical and Computational Methods in Electromagnetics - Ramesh
Garg 2008
Achieve optimal microwave system performance by mastering the
principles and methods underlying today's powerful computational tools
and commercial software in electromagnetics. This authoritative
resource offers you clear and complete explanation of this essential
electromagnetics knowledge, providing you with the analytical
background you need to understand such key approaches as MoM
(method of moments), FDTD (Finite Difference Time Domain) and FEM
(Finite Element Method), and Green's functions. This comprehensive
book includes all math necessary to master the material. Moreover, it
features numerous solved problems that help ensure your understanding
of key concepts throughout the book.
The Finite Element Method in Electromagnetics - Jian-Ming Jin
2015-02-18
A new edition of the leading textbook on the finite element method,
incorporating major advancements and further applications in the field of
electromagnetics The finite element method (FEM) is a powerful
simulation technique used to solve boundary-value problems in a variety
of engineering circumstances. It has been widely used for analysis of
the-method-of-moments-in-electromagnetics
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Electromagnetic Radiation, Scattering, and Diffraction Discover a
graduate-level text for students specializing in electromagnetic wave
radiation, scattering, and diffraction for engineering applications In
Electromagnetic Radiation, Scattering and Diffraction, distinguished
authors Drs. Prabhakar H. Pathak and Robert J. Burkholder deliver a
thorough exploration of the behavior of electromagnetic fields in
radiation, scattering, and guided wave environments. The book tackles
its subject from first principles and includes coverage of low and high
frequencies. It stresses physical interpretations of the electromagnetic
wave phenomena along with their underlying mathematics. The authors
emphasize fundamental principles and provide numerous examples to
illustrate the concepts contained within. Students with a limited
undergraduate electromagnetic background will rapidly and
systematically advance their understanding of electromagnetic wave
theory until they can complete useful and important graduate-level work
on electromagnetic wave problems. Electromagnetic Radiation,
Scattering and Diffraction also serves as a practical companion for
students trying to simulate problems with commercial EM software and
trying to better interpret their results. Readers will also benefit from the
breadth and depth of topics, such as: Basic equations governing all
electromagnetic (EM) phenomena at macroscopic scales are presented
systematically. Stationary and relativistic moving boundary conditions
are developed. Waves in planar multilayered isotropic and anisotropic
media are analyzed. EM theorems are introduced and applied to a variety
of useful antenna problems. Modal techniques are presented for
analyzing guided wave and periodic structures. Potential theory and
Green's function methods are developed to treat interior and exterior EM
problems. Asymptotic High Frequency methods are developed for
evaluating radiation Integrals to extract ray fields. Edge and surface
diffracted ray fields, as well as surface, leaky and lateral wave fields are
obtained. A collective ray analysis for finite conformal antenna phased
arrays is developed. EM beams are introduced and provide useful basis
functions. Integral equations and their numerical solutions via the
method of moments are developed. The fast multipole method is
presented. Low frequency breakdown is studied. Characteristic modes
are discussed. Perfect for graduate students studying electromagnetic
theory, Electromagnetic Radiation, Scattering, and Diffraction is an
invaluable resource for professional electromagnetic engineers and
researchers working in this area.
Computational Electromagnetics for RF and Microwave
Engineering - David B. Davidson 2005-02-24
Publisher Description
Analysis and Design of Substrate Integrated Waveguide Using Efficient
2D Hybrid Method - Xuan Hui Wu 2022-06-01
Substrate integrated waveguide (SIW) is a new type of transmission line.
It implements a waveguide on a piece of printed circuit board by
emulating the side walls of the waveguide using two rows of metal posts.
It inherits the merits both from the microstrip for compact size and easy
integration, and from the waveguide for low radiation loss, and thus
opens another door to design efficient microwave circuits and antennas
at a low cost. This book presents a two-dimensional fullwave analysis
method to investigate an SIW circuit composed of metal and dielectric
posts. It combines the cylindrical eigenfunction expansion and the
method of moments to avoid geometrical descritization of the posts. The
method is presented step-by-step, with all the necessary formulations
provided for a practitioner who wants to implement this method by
himself. This book covers the SIW circuit printed on either homogeneous
or inhomogeneous substrate, the microstrip-to-SIW transition and the
speed-up 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. Table of Contents:
Introduction / SIW Circuits Composed of Metallic Posts / SIW Circuits
with Dielectric Posts / Even-Odd Mode Analysis of a Symmetrical Circuit
/ Microstrip to SIW Transition and Half Mode SIW / SIW Antennas
Finite Element Analysis of Antennas and Arrays - Jian-Ming Jin
2009-02-23
The Most Complete, Up-to-Date Coverage of the Finite Element Analysis
and Modeling of Antennas and Arrays Aimed at researchers as well as
practical engineers—and packed with over 200 illustrations including
twenty-two color plates—Finite Element Analysis of Antennas and Arrays
presents: Time- and frequency-domain formulations and mesh truncation
techniques Antenna source modeling and parameter calculation
Modeling of complex materials and fine geometrical details Analysis and
modeling of narrowband and broadband antennas Analysis and modeling
the-method-of-moments-in-electromagnetics

of infinite and finite phased-array antennas Analysis and modeling of
antenna and platform interactions Recognizing the strengths of other
numerical methods, this book goes beyond the finite element method and
covers hybrid techniques that combine the finite element method with
the finite difference time-domain method, the method of moments, and
the high-frequency asymptotic methods to efficiently deal with a variety
of complex antenna problems. Complemented with numerous examples,
this cutting-edge resource fully demonstrates the power and capabilities
of the finite element analysis and its many practical applications.
The Method of Moments in Electromagnetics - Walton C. Gibson
2021-09-06
The Method of Moments in Electromagnetics, Third Edition details the
numerical solution of electromagnetic integral equations via the Method
of Moments (MoM). Previous editions focused on the solution of radiation
and scattering problems involving conducting, dielectric, and composite
objects. This new edition adds a significant amount of material on new,
state-of-the art compressive techniques. Included are new chapters on
the Adaptive Cross Approximation (ACA) and Multi-Level Adaptive Cross
Approximation (MLACA), advanced algorithms that permit a direct
solution of the MoM linear system via LU decomposition in compressed
form. Significant attention is paid to parallel software implementation of
these methods on traditional central processing units (CPUs) as well as
new, high performance graphics processing units (GPUs). Existing
material on the Fast Multipole Method (FMM) and Multi-Level Fast
Multipole Algorithm (MLFMA) is also updated, blending in elements of
the ACA algorithm to further reduce their memory demands. The Method
of Moments in Electromagnetics is intended for students, researchers,
and industry experts working in the area of computational
electromagnetics (CEM) and the MoM. Providing a bridge between
theory and software implementation, the book incorporates significant
background material, while presenting practical, nuts-and-bolts
implementation details. It first derives a generalized set of surface
integral equations used to treat electromagnetic radiation and scattering
problems, for objects comprising conducting and dielectric regions.
Subsequent chapters apply these integral equations for progressively
more difficult problems such as thin wires, bodies of revolution, and twoand three-dimensional bodies. Radiation and scattering problems of
many different types are considered, with numerical results compared
against analytical theory as well as measurements.
Applications of Neural Networks in Electromagnetics - Christos
Christodoulou 2001
The high-speed capabilities and learning abilities of neural networks can
be applied to quickly solving numerous complex optimization problems in
electromagnetics, and this book shows you how. Even if you have no
background in neural networks, this book helps you understand the
basics of each main network architecture in use today, including its
strengths and limitations. Moreover, it gives you the knowledge you need
to identify situations when the use of neural networks is the best
problem-solving option.
Electromagnetics and Antenna Technology - Alan J. Fenn 2017-12-31
Written by a leading expert in the field, this practical new resource
presents the fundamentals of electromagnetics and antenna technology.
This book covers the design, electromagnetic simulation, fabrication, and
measurements for various types of antennas, including impedance
matching techniques and beamforming for ultrawideband dipoles,
monopoles, loops, vector sensors for direction finding, HF curtain arrays,
3D printed nonplanar patch antenna arrays, waveguides for portable
radar, reflector antennas, and other antennas. It explores the essentials
of phased array antennas and includes detailed derivations of important
field equations, and a detailed formulation of the method of moments.
This resource exhibits essential derivations of equations, providing
readers with a strong foundation of the underpinnings of
electromagnetics and antennas. It includes a complete chapter on the
details of antenna and electromagnetic test and measurement. This book
explores details on 3D printed non-planar circular patch array antenna
technology and the design and analysis of a planar array-fed
axisymmetric gregorian reflector. The lumped-element impedance
matched antennas are examined and include a look at an analytic
impedance matching solution with a parallel LC network. This book
provides key insight into many aspects of antenna technology that have
broad applications in radar and communications.
Numerical Methods for Engineering - Karl F. Warnick 2020-09-26
The revised and updated second edition of this textbook teaches students
to create computer codes used to engineer antennas, microwave circuits,
and other critical technologies for wireless communications and other
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applications of electromagnetic fields and waves. Worked code examples
are provided for MATLAB technical computing software.
Electromagnetic Theory - Julius Adams Stratton 2007-01-22
This book is an electromagnetics classic. Originally published in 1941, it
has been used by many generations of students, teachers, and
researchers ever since. Since it is classic electromagnetics, every
chapter continues to be referenced to this day. This classic reissue
contains the entire, original edition first published in 1941. Additionally,
two new forewords by Dr. Paul E. Gray (former MIT President and
colleague of Dr. Stratton) and another by Dr. Donald G. Dudley, Editor of
the IEEE Press Series on E/M Waves on the significance of the book's
contribution to the field of Electromagnetics.
Electromagnetic Modeling of Composite Metallic and Dielectric
Structures - Branko M. Kolundžija 2002
Annotation This practical, new book provides a much wider choice of
analytical solutions to problems faced by antenna design engineers and
researchers working in electromagnetic modeling. Based on leading-edge
method-of-moments procedures, the book presents new theories and
techniques that help professionals optimize computer performance in
numerical analysis of composite metallic and dielectric structures in the
complex frequency domain. For the first time, comparisons and new
combinations of techniques bring the elements of flexibility, ease of
implementation, accuracy, and efficiency into clear focus for all
practitioners.
Microwave Circuit Modeling Using Electromagnetic Field Simulation Daniel G. Swanson 2003
Annotation This practical "how to" book is an ideal introduction to
electromagnetic field-solvers. Where most books in this area are strictly
theoretical, this unique resource provides engineers with helpful advice
on selecting the right tools for their RF (radio frequency) and high-speed
digital circuit design work
Applied Computational Electromagnetics - Nikolaos K. Uzunoglu
2012-12-06
@EOI: AEI rEOMETPEI Epigram of the Academy of Plato in Athens
Electromagnetism, the science of forces arising from Amber
(HAEKTPON) and the stone of Magnesia (MArNHLIA), has been the
fOWldation of major scientific breakthroughs, such as Quantum
Mechanics and Theory of Relativity, as well as most leading edge
technologies of the twentieth century. The accuracy of electromagnetic
fields computations for engineering purposes has been significantly
improved during the last decades, due to the deVelopment of efficient
computational techniques and the availability of high performance
computing. The present book is based on the contributions and
discussions developed during the NATO Advanced Study Institute on
Applied Computational Electromagnetics: State of the Art and Future
Trends, which has taken place in Hellas, on the island of Samos, very
close to the birthplace of Electromagnetism. The book covers the
fundamental concepts, recent developments and advanced applications
of Integral Equation and Metliod of Moments Techniques, Finite Element
and BOWldary Element Methods, Finite Difference Time Domain and
Transmission Line Methods. Furthermore, topics related to
Computational Electromagnetics, such as Inverse Scattering, SemiAnalytical Methods and Parallel Processing Techniques are included. The
collective presentation of the principal computational electromagnetics
techniques, developed to handle diverse challenging leading edge
technology problems, is expected to be useful to researchers and
postgraduate students working in various topics of electromagnetic
technologies.
The Nystrom Method in Electromagnetics - Mei Song Tong
2020-07-06
A comprehensive, step-by-step reference to the Nyström Method for
solving Electromagnetic problems using integral equations
Computational electromagnetics studies the numerical methods or
techniques that solve electromagnetic problems by computer
programming. Currently, there are mainly three numerical methods for
electromagnetic problems: the finite-difference time-domain (FDTD),
finite element method (FEM), and integral equation methods (IEMs). In
the IEMs, the method of moments (MoM) is the most widely used
method, but much attention is being paid to the Nyström method as
another IEM, because it possesses some unique merits which the MoM
lacks. This book focuses on that method—providing information on
everything that students and professionals working in the field need to
know. Written by the top researchers in electromagnetics, this complete
reference book is a consolidation of advances made in the use of the
Nyström method for solving electromagnetic integral equations. It begins
the-method-of-moments-in-electromagnetics

by introducing the fundamentals of the electromagnetic theory and
computational electromagnetics, before proceeding to illustrate the
advantages unique to the Nyström method through rigorous worked out
examples and equations. Key topics include quadrature rules, singularity
treatment techniques, applications to conducting and penetrable media,
multiphysics electromagnetic problems, time-domain integral equations,
inverse scattering problems and incorporation with multilevel fast
multiple algorithm. Systematically introduces the fundamental principles,
equations, and advantages of the Nyström method for solving
electromagnetic problems Features the unique benefits of using the
Nyström method through numerical comparisons with other numerical
and analytical methods Covers a broad range of application examples
that will point the way for future research The Nystrom Method in
Electromagnetics is ideal for graduate students, senior undergraduates,
and researchers studying engineering electromagnetics, computational
methods, and applied mathematics. Practicing engineers and other
industry professionals working in engineering electromagnetics and
engineering mathematics will also find it to be incredibly helpful.
Generalized Moment Methods in Electromagnetics - Johnson J. H.
Wang 1991-01-22
Now available for the first time in print are the new concepts and
insights developed over the last three decades in the broad class of
computational techniques called the methods of moment. Designed to
serve as both a professional reference and graduate-level textbook, it will
be useful in calculations for electromagnetic problems related to, among
others, antennas, scattering microwaves, radars and imaging. Also
included are problems for students, with the solutions available.
Numerical Analysis for Electromagnetic Integral Equations - Karl
F. Warnick 2008
This unique volume is the first book on integral equation-based methods
that combines quantitative formulas for predicting numerical simulation
accuracy together with rigorous error estimates and results for dozens of
actual electromagnetics and wave propagation problems. You get the
latest insights on accuracy-improving methods like regularization and
error-increasing effects such as edge singularities and resonance, along
with full details on how to determine mesh density, choice of basis
functions, and other parameters needed to optimize any numerical
simulation.
The Generalized Multipole Technique for Light Scattering Thomas Wriedt 2018-03-09
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 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.
Field Computation by Moment Methods - Roger F. Harrington 1996-01
This classic 1968 edition of Field Computation by Moment Methods is the
first book to explore the computation of electromagnetic fields by the
method of moments--the most popular method for the numerical solution
of electromagnetic field problems. It presents a unified approach to
moment methods by employing the concepts of linear spaces and
functional analysis. Written especially for those who have a minimal
amount of experience in electromagnetic theory, theoretical and
mathematical are illustrated by examples that prepare all readers with
the skills they need to apply the method of moments to new, engineeringrelated problems.
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solve these integral equations for progressively more difficult problems
involving thin wires, bodies of revolution, and two- and three-dimensional
bodies. After reading this book, students and researchers will be well
equipped to understand more advanced MOM topics.
Essentials of Computational Electromagnetics - Xin-Qing Sheng
2012-03-22
Essentials of Computational Electromagnetics provides an in-depth
introduction of the three main full-wave numerical methods in
computational electromagnetics (CEM); namely, the method of moment
(MoM), the finite element method (FEM), and the finite-difference timedomain (FDTD) method. Numerous monographs can be found addressing
one of the above three methods. However, few give a broad general
overview of essentials embodied in these methods, or were published too
early to include recent advances. Furthermore, many existing
monographs only present the final numerical results without specifying
practical issues, such as how to convert discretized formulations into
computer programs, and the numerical characteristics of the computer
programs. In this book, the authors elaborate the above three methods in
CEM using practical case studies, explaining their own research
experiences along with a review of current literature. A full analysis is
provided for typical cases, including characteristics of numerical
methods, helping beginners to develop a quick and deep understanding
of the essentials of CEM. Outlines practical issues, such as how to
convert discretized formulations into computer programs Gives typical
computer programs and their numerical characteristics along with line
by line explanations of programs Uses practical examples from the
authors' own work as well as in the current literature Includes exercise
problems to give readers a better understanding of the material
Introduces the available commercial software and their limitations This
book is intended for graduate-level students in antennas and
propagation, microwaves, microelectronics, and electromagnetics. This
text can also be used by researchers in electrical and electronic
engineering, and software developers interested in writing their own
code or understanding the detailed workings of code. Companion website
for the book: www.wiley.com/go/sheng/cem
Electromagnetic Modeling and Simulation - Levent Sevgi 2014-03-13
This unique book presents simple, easy-to-use, but effectiveshort codes
as well as virtual tools that can be used byelectrical, electronic,
communication, and computer engineers in abroad range of electrical
engineering problems Electromagnetic modeling is essential to the
design and modelingof antenna, radar, satellite, medical imaging, and
otherapplications. In this book, author Levent Sevgi explains
techniquesfor solving real-time complex physical problems using
MATLAB-basedshort scripts and comprehensive virtual tools. Unique in
coverage and tutorial approach, ElectromagneticModeling and
Simulation covers fundamental analytical andnumerical models that are
widely used in teaching, research, andengineering designs—including
mode and ray summationapproaches with the canonical 2D
nonpenetrable parallel platewaveguide as well as FDTD, MoM, and SSPE
scripts. The book alsoestablishes an intelligent balance among the
essentials of EMMODSIM: The Problem (the physics), The Theory and
Models(mathematical background and analytical solutions), and
TheSimulations (code developing plus validation, verification,
andcalibration). Classroom tested in graduate-level and short
courses,Electromagnetic Modeling and Simulation: Clarifies concepts
through numerous worked problems and quizzesprovided throughout the
book Features valuable MATLAB-based, user-friendly,
effectiveengineering and research virtual design tools Includes sample
scenarios and video clips recorded duringcharacteristic simulations that
visually impactlearning—available on wiley.com Provides readers with
their first steps in EM MODSIM as well astools for medium and highlevel code developers and users Electromagnetic Modeling and
Simulation thoroughly coversthe physics, mathematical background,
analytical solutions, andcode development of electromagnetic modeling,
making it an idealresource for electrical engineers and researchers.
Engineering Electromagnetics - Nathan Ida 2015-03-20
This book provides students with a thorough theoretical understanding of
electromagnetic field equations and it also treats a large number of
applications. The text is a comprehensive two-semester textbook. The
work treats most topics in two steps – a short, introductory chapter
followed by a second chapter with in-depth extensive treatment; between
10 to 30 applications per topic; examples and exercises throughout the
book; experiments, problems and summaries. The new edition includes:
modifications to about 30-40% of the end of chapter problems; a new
introduction to electromagnetics based on behavior of charges; a new

Electromagnetic Shielding - Salvatore Celozzi 2008-05-16
The definitive reference on electromagnetic shielding materials,
configurations, approaches, and analyses This reference provides a
comprehensive survey of options for the reduction of the electromagnetic
field levels in prescribed areas. After an introduction and an overview of
available materials, it discusses figures of merit for shielding
configurations, the shielding effectiveness of stratified media, numerical
methods for shielding analyses, apertures in planar metal screens,
enclosures, and cable shielding. Up to date and comprehensive,
Electromagnetic Shielding: Explores new and innovative techniques in
electromagnetic shielding Presents a critical approach to
electromagnetic shielding that highlights the limits of formulations based
on plane-wave sources Analyzes aspects not normally considered in
electromagnetic shielding, such as the effects of the content of the
shielding enclosures Includes references at the end of each chapter to
facilitate further study The last three chapters discuss frequencyselective shielding, shielding design procedures, and uncommon ways of
shielding—areas ripe for further research. This is an authoritative,
hands-on resource for practicing telecommunications and electrical
engineers, as well as researchers in industry and academia who are
involved in the design and analysis of electromagnetic shielding
structures.
Computational Methods for Electromagnetics - Andrew F. Peterson
2001
This book is an indispensable resource for making efficient and accurate
formulations for electromagnetics applications and their numerical
treatment, Employing a unified and coherent approach that is unmatched
in the field, the authors deatil both integral and differential equations
using the method-of-moments and finite-element procedures.
Borehole Electromagnetic Telemetry System - Jiefu Chen 2019-06-20
This book explains the theory, numerical modeling, and applications of a
borehole electromagnetic telemetry system used for wireless
communication between the downhole tool and the surface control
center during oilfield drilling. The authors begin by introducing borehole
electromagnetic telemetry and explaining each part of the system with
schematics and illustrations. They describe the working principle and
compare it with other borehole wireless communication methods, such as
mud pulse telemetry. They then address 2D and 3D electromagnetic
telemetry modelling, listing previous 2D and 3D modeling methods and
detailing the advantages and limitations, before discussing their recent
work on a novel layered finite element method for 2D electromagnetic
telemetry modelling, and on 3D electromagnetic modelling based on
integral equation, thin wire kernel, and layered medium Green’s
functions. Lastly, the authors show applications of electromagnetic
telemetry, including single well borehole wireless communication and
cross well communication in pad drilling. This includes photos, figures,
and field data from real oilfield jobs. This book is a useful reference for
drilling engineers, well logging tool research and development scientists
and researchers, as well as for students in the areas of petroleum
engineering and electrical engineering.
The Method of Moments in Electromagnetics - Walton C. Gibson
2007-11-28
Responding to the need for a clear, up-to-date introduction to the field,
The Method of Moments in Electromagnetics explores surface integral
equations in electromagnetics and presents their numerical solution
using the method of moments (MOM) technique. It provides the
numerical implementation aspects at a nuts-and-bolts level while discuss
The Method of Moments in Electromagnetics, Second Edition - Walton C.
Gibson 2014-07-10
Now Covers Dielectric Materials in Practical Electromagnetic Devices
The Method of Moments in Electromagnetics, Second Edition explains
the solution of electromagnetic integral equations via the method of
moments (MOM). While the first edition exclusively focused on integral
equations for conducting problems, this edition extends the integral
equation framework to treat objects having conducting as well as
dielectric parts. New to the Second Edition Expanded treatment of
coupled surface integral equations for conducting and composite
conducting/dielectric objects, including objects having multiple dielectric
regions with interfaces and junctions Updated topics to reflect current
technology More material on the calculation of near fields Reformatted
equations and improved figures Providing a bridge between theory and
software implementation, the book incorporates sufficient background
material and offers nuts-and-bolts implementation details. It first derives
a generalized set of surface integral equations that can be used to treat
problems with conducting and dielectric regions. Subsequent chapters
the-method-of-moments-in-electromagnetics
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section on units; MATLAB tools for solution of problems and
demonstration of subjects; most chapters include a summary. The book is
an undergraduate textbook at the Junior level, intended for required
classes in electromagnetics. It is written in simple terms with all details
of derivations included and all steps in solutions listed. It requires little
beyond basic calculus and can be used for self-study. The wealth of
examples and alternative explanations makes it very approachable by
students. More than 400 examples and exercises, exercising every topic
in the book Includes 600 end-of-chapter problems, many of them
applications or simplified applications Discusses the finite element, finite
difference and method of moments in a dedicated chapter
Large-Scale Structures in Acoustics and Electromagnetics - National
Research Council 1996-05-05
This book focuses on computational methods to determine the dynamics
of large-scale electromagnetic, acoustic, and mechanical systems,
including those with many substructures and characterized by an
extended range of scales. Examples include large naval and maritime
vessels, aerospace vehicles, and densely packed microelectronic and
optical integrated circuits (VLSI). The interplay of time and frequencydomain computational and experimental procedures was addressed,
emphasizing their relationship and synergy, and indicating mathematics
research opportunities.
2-D Electromagnetic Simulation of Passive Microstrip Circuits Alejandro D. Jimenez 2018-10-03
Global Demand for Streamlined Design and Computation The explosion
of wireless communications has generated a tidal wave of interest and
development in computational techniques for electromagnetic simulation
as well as the design and analysis of RF and microwave circuits. Learn
About Emerging Disciplines, State-of-the-Art Methods 2-D
Electromagnetic Simulation of Passive Microstrip Circuits describes this
simple procedure in order to provide basic knowledge and practical
insight into quotidian problems of microstrip passive circuits applied to
microwave systems and digital technologies. The text dissects the latest
emerging disciplines and methods of microwave circuit analysis,
carefully balancing theory and state-of-the-art experimental concepts to
elucidate the process of analyzing high-speed circuits. The author covers
the newer techniques – such as the study of signal integrity within
circuits, and the use of field map interpretations – employed in powerful
electromagnetic simulation analysis methods. But why and how does the
intrinsic two-dimensional simulation model used here reduce numerical
error? Step-by-Step Simulation Provides Insight and Understanding The
author presents the FDTD electromagnetic simulation method, used to
reproduce different microstrip test circuits, as well as an explanation of
the complementary electrostatic method of moments (MoM). Each
reproduces different microstrip test circuits that are physically
constructed and then studied, using a natural methodological
progression to facilitate understanding. This approach gives readers a
solid comprehension and insight into the theory and practical
applications of the microstrip scenario, with emphasis on high-speed
interconnection elements.
Electromagnetic Scattering - Piergiorgio Uslenghi 2012-12-02
Electromagnetic Scattering is a collection of studies that aims to discuss
methods, state of the art, applications, and future research in
electromagnetic scattering. The book covers topics related to the subject,
which includes low-frequency electromagnetic scattering; the uniform
asymptomatic theory of electromagnetic edge diffraction; analyses of
problems involving high frequency diffraction and imperfect half planes;
and multiple scattering of waves by periodic and random distribution.
Also covered in this book are topics such as theories of scattering from
wire grid and mesh structures; the electromagnetic inverse problem;
computational methods for transmission of waves; and developments in
the use of complex singularities in the electromagnetic theory. Engineers
and physicists who are interested in the study, developments, and
applications of electromagnetic scattering will find the text informative
and helpful.
Integral Equation Methods for Electromagnetics - John L. Volakis
2012-06-30
This text/reference is a detailed look at the development and use of
integral equation methods for electromagnetic analysis, specifically for
antennas and radar scattering. Developers and practitioners will
appreciate the broad-based approach to understanding and utilizing
integral equation methods and the unique coverage of historical
developments that led to the current state-of-the-art. In contrast to
existing books, Integral Equation Methods for Electromagnetics lays the
groundwork in the initial chapters so students and basic users can solve
the-method-of-moments-in-electromagnetics

simple problems and work their way up to the most advanced and
current solutions.
Computational Electromagnetics - Anders Bondeson 2006-02-07
Describes most popular computational methods used to solve problems
in electromagnetics Matlab code is included throughout, so that the
reader can implement the various techniques discussed Exercises
included
Applied Frequency-Domain Electromagnetics - Robert Paknys 2016-09-02
Understanding electromagnetic wave theory is pivotal in the design of
antennas, microwave circuits, radars, and imaging systems. Researchers
behind technology advances in these and other areas need to understand
both the classical theory of electromagnetics as well as modern and
emerging techniques of solving Maxwell's equations. To this end, the
book provides a graduate-level treatment of selected analytical and
computational methods. The analytical methods include the separation of
variables, perturbation theory, Green's functions, geometrical optics, the
geometrical theory of diffraction, physical optics, and the physical theory
of diffraction. The numerical techniques include mode matching, the
method of moments, and the finite element method. The analytical
methods provide physical insights that are valuable in the design process
and the invention of new devices. The numerical methods are more
capable of treating general and complex structures. Together, they form
a basis for modern electromagnetic design. The level of presentation
allows the reader to immediately begin applying the methods to some
problems of moderate complexity. It also provides explanations of the
underlying theories so that their capabilities and limitations can be
understood.
Algorithms and Architectures for Parallel Processing - Jaideep
Vaidya 2018-12-06
The four-volume set LNCS 11334-11337 constitutes the proceedings of
the 18th International Conference on Algorithms and Architectures for
Parallel Processing, ICA3PP 2018, held in Guangzhou, China, in
November 2018. The 141 full and 50 short papers presented were
carefully reviewed and selected from numerous submissions. The papers
are organized in topical sections on Distributed and Parallel Computing;
High Performance Computing; Big Data and Information Processing;
Internet of Things and Cloud Computing; and Security and Privacy in
Computing.
Higher-Order Techniques in Computational Electromagnetics Roberto D. Graglia 2015-11-19
Higher-Order Techniques in Computational Electromagnetics explains
'high-order' techniques that can significantly improve the accuracy,
computational cost, and reliability of computational techniques for highfrequency electromagnetics, such as antennas, microwave devices and
radar scattering applications.
Computational Electromagnetics - Edmund Kenneth Miller 1992
Theory and Computation of Electromagnetic Fields - Jian-Ming Jin
2015-08-10
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 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.
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