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Advanced Numerical Techniques in Electromagnetics Springer Science &
Business Media

Analytical Techniques in Electromagnetics is designed for researchers,
scientists, and engineers seeking analytical solutions to electromagnetic (EM)
problems. The techniques presented provide exact solutions that can be used
to validate the accuracy of approximate solutions, offer better insight into

actual physical processes, and can be utilized

Nunerical Techniques in El ectromagnetics, Second
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Edition Wl ey-Interscience

Despite the dramatic growth in the availability of
power ful conputer resources, the EM community | acks
a conprehensive text on the conputational

techni ques used to solve EM problens. The first
edition of Numerical Techniques in El ectromagnetics
filled that gap and becane the reference of choice
for thousands of engineers, researchers, and
students. This third edition of the bestselling
text reflects the continuing increase in awareness
and use of nunerical techniques and incorporates
advances and refinenments nade in recent years. Mst
not abl e anong these are the inprovenents made to
the standard algorithmfor the finite-difference

ti me-domai n (FDTD) nethod and treatnent of
absor bi ng boundary conditions in FDID, finite

el ement, and transm ssion-line-matrix nmethods. The
aut hor al so has added a chapter on the nethod of
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i nes. Nunerical
MATLAB®, Third Edition continues to teach readers
how to pose, nunerically analyze, and solve EM
problens, to give themthe ability to expand their
probl em solving skills using a variety of nethods,
and to prepare themfor research in

el ectromagneti sm Now the Third Edition goes even
further toward providing a conprehensive resource

t hat addresses all of the nost useful conputation
met hods for EM probl ens and i ncl udes MATLAB code

i nstead of FORTRAN.

Numerical Techniques in Electromagnetics with MATLAB,
Third Edition Artech House

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.
Computational Electromagnetics with MATLAB, Fourth Edition Universities
Press

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.
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Techni ques in El ectromagnetics w th Numerica Methodsin Electromagnetism Academic Press

The first book of its kind to cover awide range of computational methods for
el ectromagnetic phenomena, from atomistic to continuum scales, this
integrated and balanced treatment of mathematical formulations, algorithms
and the underlying physics enables us to engage in innovative and advanced
interdisciplinary computational research.

Computational Methods for Electromagnetics Morgan & Claypool
Publishers

The most comprehensive work on anumber of practical numerical methods
for analyzing passive structures in microwave and millimeter-wave
integrated circuits. The introduction presents a brief comparison of the
various numerical methods and how they may be integrated into computer-
aided design programs, so the reader can make the appropriate choice.
Chapters following present step-by-step, detailed descriptions of the
methods, each chapter written by the utmost authority on the subject.
Chapters provide illustrative examples and are written so that the reader can
write his own computer program based on the numerical method described
(some chapters include sample computer programs).

Numerical Methodsin Photonics CRC Press

Electromagnetics is the foundation of our electric technology. It
describes the fundamental principles upon which electricity is
generated and used. This includes electric machines, high voltage
transmission, telecommunication, radar, and recording and digital
computing. Numerical Methods in Electromagnetism will serve both as
an introductory text for graduate students and as a reference book for
professional engineers and researchers. This book leads the uninitiated
into the realm of numerical methods for solving electromagnetic field
problems by examples and illustrations. Detailed descriptions of
advanced techniques are also included for the benefit of working
engineers and research students. Comprehensive descriptions of
numerical methods In-depth introduction to finite differences, finite
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elements, and integral equations lllustrations and applications of linear on accuracy-improving methods like regularization and error-increasing

and nonlinear solutions for multi-dimensional analysis Numerical
examples to facilitate understanding of the methods A ppendices for
guick reference of mathematical and numerical methods employed
Essential Numerical Methods in Electr omagnetics John Wiley &
Sons

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 aswell 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 el ectromagnetic
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.

Special Volume Elsevier

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

el ectromagnetics and wave propagation problems. Y ou get the latest insights
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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 Method of Moments in Electromagnetics SIAM

This book provides a brief overview of the popular Finite Element Method
(FEM) and its hybrid versions for electromagnetics with applications to radar
scattering, antennas and arrays, guided structures, microwave components,
frequency selective surfaces, periodic media, and RF materials
characterizations and related topics. It starts by presenting concepts based on
Hilbert and Sobolev spaces as well as Curl and Divergence spaces for
generating matrices, useful in all engineering simulation methods. It then
proceeds to present applications of the finite element and finite element-
boundary integral methods for scattering and radiation. Applications to
periodic media, metamaterials and bandgap structures are also included. The
hybrid volume integral equation method for high contrast dielectricsand is
presented for the first time. Another unique feature of the book isthe
inclusion of design optimization techniques and their integration within
commercia numerical analysis packages for shape and material design. To
aid the reader with the method's utility, an entire chapter is devoted to two-
dimensional problems. The book can be considered as an update on the latest
devel opments since the publication of our earlier book (Finite Element
Method for Electromagnetics, IEEE Press, 1998). The latter is certainly
complementary companion to this one.

Numerical Electromagnetics Numerical Techniquesin
Electromagnetics, Second Edition

Like all branches of physics and engineering, electromagnetics
relies on mathematical methods for modeling, simulation, and
design proceduresin all of its aspects (radiation, propagation,
scattering, imaging, etc.). Originally, rigorous analytical
techniques were the only machinery available to produce any
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useful results. In the 1960s and 1970s, emphasis was placed on
asymptotic techniques, which produced approximations of the
fields for very high frequencies when closed-form solutions were
not feasible. Later, when computers demonstrated explosive
progress, numerical techniques were utilized to develop
approximate results of controllable accuracy for arbitrary
geometries. In this Special Issue, the most recent advancesin the
aforementioned approaches are presented to illustrate the state-of -
the-art mathematical techniques in electromagnetics.
Electrostatics in Solvation, Scattering, and Electron Transport
CRC Press

Despite the dramatic growth in the availability of powerful
computer resources, the EM community lacks a comprehensive
text on the computational techniques used to solve EM problems.
Thefirst edition of Numerical Techniques in Electromagnetics
filled that gap and became the reference of choice for thousands
of engineers, researchers, and students. This third edition of the
bestselling text reflects the continuing increase in awareness and
use of numerical techniques and incorporates advances and
refinements made in recent years. Most notable among these are
the improvements made to the standard algorithm for the finite-
difference time-domain (FDTD) method and treatment of
absorbing boundary conditionsin FDTD, finite element, and
transmission-line-matrix methods. The author also has added a
chapter on the method of lines. Numerical Techniquesin
Electromagnetics with MATLAB®, Third Edition continuesto
teach readers how to pose, numerically analyze, and solve EM

skillsusing a variety of methods, and to prepare them for research

in electromagnetism. Now the Third Edition goes even further
toward providing a comprehensive resource that addresses al of
the most useful computation methods for EM problems and
includes MATLAB code instead of FORTRAN.

The FDTD Method Alpha Science International Limited

Asthe availability of powerful computer resources has grown over the
last three decades, the art of computation of electromagnetic (EM)
problems has also grown - exponentially. Despite this dramatic growth,
however, the EM community lacked a comprehensive text on the
computational techniques used to solve EM problems. Thefirst edition
of Numerical Techniquesin Electromagneticsfilled that gap and
became the reference of choice for thousands of engineers, researchers,
and students. The Second Edition of this bestselling text reflects the
continuing increase in awareness and use of numerical techniques and
incorporates advances and refinements made in recent years. Most
notable among these are the improvements made to the standard
algorithm for the finite difference time domain (FDTD) method and
treatment of absorbing boundary conditionsin FDTD, finite element,
and transmission-line-matrix methods. The author also added a chapter
on the method of lines. Numerical Techniquesin Electromagnetics
continues to teach readers how to pose, numerically analyze, and solve
EM problems, give them the ability to expand their problem-solving
skills using a variety of methods, and prepare them for research in

el ectromagnetism. Now the Second Edition goes even further toward
providing a comprehensive resource that addresses all of the most
useful computation methods for EM problems.

An Introduction Using MATLAB® and Computational
Electromagnetics Examples MDPI

problems, to give them the ability to expand their problem-solving s |ecture is written primarily for the non-expert engineer or the
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undergraduate or graduate student who wantsto learn, for the first time, difference method (the finite difference time-domain method in

the finite element method with applications to electromagnetics. Itis
also designed for research engineers who have knowledge of other
numerical techniques and want to familiarize themselves with the finite
element method.Finite element method is a numerical method used to
solve boundary-value problems characterized by a partial differential
equation and a set of boundary conditions. Author Anastasis
Polycarpou provides the reader with all information necessary to
successfully apply the finite element method to one- and two-
dimensional boundary-value problemsin electromagnetics.The book is
accompanied by a number of codes written by the author in Matlab.
These are the finite element codes that were used to generate most of
the graphs presented in this book. Specifically, there are three Matlab
codes for the one-dimensional case (Chapter 1) and two Matlab codes

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 iswritten for advanced undergraduate and graduate level
electrical engineering students. This book can also be used asa

for the two-dimensional case (Chapter 2). The reader may execute these reference for professional engineers interested in learning about

codes, modify certain parameters such as mesh size or object
dimensions, and visualize the results. The codes are available on the
Morgan & Claypool Web site at http://www.morganclaypool .com.
Electromagnetics through the Finite Element Method Cambridge
University Press

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
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analysis and computation skills.

Numerical and Analytical M ethodsin Electromagnetics John Wiley &
Sons

The Method of Moments in Electromagnetics, Third Edition details the
numerical solution of electromagnetic integral equations viathe Method of
Moments (MoM). Previous editions focused on the solution of radiation and
scattering problemsinvolving 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) isalso
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updated, blending in elements of the ACA algorithm to further reduce their
memory demands. The Method of Moments in Electromagneticsis 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 el ectromagnetic radiation and scattering problems, for
objects comprising conducting and diel ectric regions. Subsequent chapters
apply these integral equations for progressively more difficult problems such
as thin wires, bodies of revolution, and two- and three-dimensional bodies.
Radiation and scattering problems of many different types are considered,
with numerical results compared against analytical theory aswell as
measurements.

Soecial Issue on Advanced Numerical Techniquesin
Electromagnetics CRC Press

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
Exercisesincluded

Introduction to the Finite Element Method in Electromagnetics
CRC Press

Shelving Guide: Electrical Engineering Since the 1980s more than
100 books on the finite element method have been published,
making this numerical method the most popular. The features of
the finite element method gained worldwide popularity dueto its
flexibility for smulating not only any kind of physical
phenomenon described by a set of differential equations, but also
for the possibility of simulating non-linearity and time-dependent
studies. Although a number of high-quality books cover all
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subjects in engineering problems, none of them seem to make this

method simpler and easier to understand. This book was written
with the goal of simplifying the mathematics of the finite element
method for electromagnetic students and professionals relying on
the finite element method for solving design problems. Filling a
gap in existing literature that often uses complex mathematical
formulas, Electromagnetics through the Finite Element Method
presents a new mathematical approach based on only direct
integration of Maxwell’ s equation. This book makes an original,
scholarly contribution to our current understanding of this
important numerical method.

John Wiley & Sons

Simulation and modeling using numerical methods is one of the key
instruments in any scientific work. In the field of photonics, awide
range of numerical methods are used for studying both fundamental
optics and applications such as design, development, and optimization
of photonic components. Modeling is key for developing improved
photonic devices and reducing development time and cost. Choosing
the appropriate computational method for a photonics modeling
problem requires a clear understanding of the pros and cons of the
available numerical methods. Numerical Methods in Photonics
presents six of the most frequently used methods. FDTD, FDFD, 1+1D
nonlinear propagation, modal method, Green’s function, and FEM.
After an introductory chapter outlining the basics of Maxwell’s
equations, the book includes self-contained chapters that focus on each
of the methods. Each method is accompanied by areview of the
mathematical principlesin which it is based, along with sample scripts,
illustrative examples of characteristic problem solving, and exercises.
MATLAB® is used throughout the text. This book provides asolid
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basis to practice writing your own codes. The theoretical formulation is
complemented by sets of exercises, which allow you to grasp the
essence of the modeling tools.

Computational Methods in Geophysical Electromagnetics
Elsevier Science

Essential Numerical Methods for Electromagnetics presents key
contributions selected from the volume in the Handbook of
Numerical Analysis: Numerical Methods for Electromagnetics
Vol. 13 (2005). This reference is an accessible resource on the
basics of modeling. It is designed to assist professionalsin the
development of electromagnetic designs for electronic
components and devices. It provides essential numerical methods
and applications necessary for the development of technologies
and simulation modeling. Numerical methods are a key ingredient
in a simulation environment where researchers create virtually
simulated experiments versus physical experiments. This book
serves as a useful guide for scientists, engineers, and researchers
providing a quick reference of commonly used numerical methods
to help solve avariety of problemsin the electronic industry. The
basics of modeling aspects provide an accessible resource;
Numerical solution procedures for quick reference; Special
numerical techniques are presented to assist in specialization;
Most commonly used methods and applications to create
simulation experiments;
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