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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.
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
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 elements, and integral equations Illustrations and applications of linear and nonlinear
solutions for multi-dimensional analysis Numerical examples to facilitate understanding of the methods Appendices for quick
reference of mathematical and numerical methods employed
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 due to its
flexibility for simulating 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 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.
Essentials of Computational Electromagnetics provides an in-depth introduction of the three main full-wave numerical methods in
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computational electromagnetics (CEM); namely, the method of moment (MoM), the finite element method (FEM), and the finitedifference time-domain (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
Numerical Techniques in Electromagnetics is designed to show the reader how to pose, numerically analyze, and solve
electromagnetic (EM) problems. It gives them the ability to expand their problem-solving skills using a variety of available
numerical methods. Topics covered include fundamental concepts in EM; numerical methods; finite difference methods; variational
methods, including moment methods and finite element methods; transmission-line matrix or modeling (TLM); and Monte Carlo
methods. The simplicity of presentation of topics throughout the book makes this an ideal text for teaching or self-study by senior
undergraduates, graduate students, and practicing engineers.
The first book of its kind to cover a wide range of computational methods for electromagnetic 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.
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 applications of electromagnetic fields
and waves. Worked code examples are provided for MATLAB technical computing software.

The first international symposium on mathematical foundations of the finite element method was held at the University of
Maryland in 1973. During the last three decades there has been great progress in the theory and practice of solving
partial differential equations, and research has extended in various directions. Full-scale nonlinear problems have come
within the range of nu merical simulation. The importance of mathematical modeling and analysis in science and
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engineering is steadily increasing. In addition, new possibili ties of analysing the reliability of computations have
appeared. Many other developments have occurred: these are only the most noteworthy. This book is the record of the
proceedings of the International Sympo sium on Mathematical Modeling and Numerical Simulation in Continuum
Mechanics, held in Yamaguchi, Japan from 29 September to 3 October 2000. The topics covered by the symposium
ranged from solids to fluids, and in cluded both mathematical and computational analysis of phenomena and algorithms.
Twenty-one invited talks were delivered at the symposium. This volume includes almost all of them, and expresses
aspects of the progress mentioned above. All the papers were individually refereed. We hope that this volume will be a
stepping-stone for further developments in this field.
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 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, timedomain 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.
Simulation and modeling using numerical methods is one of the key instruments in any scientific work. In the field of
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photonics, a wide 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 a review of
the mathematical principles in 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 a solid 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.
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 two- and three-dimensional bodies.
Radiation and scattering problems of many different types are considered, with numerical results compared against
analytical theory as well as measurements.
Numerical solution of electromagnetic field problems arise in high frequency -- light current and low frequency -- heavy
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current situations. Such problems are governed by Maxwell field equations in differential and integral form and their
solution is dependent upon ht geometry, properties of the medium, and the boundary and initial conditions. Elliptic partial
differential equations, such as the Laplace, poisson and Helmholtz equations, are associated with steady state
phenomena, i.e., boundary value problems usually modeling closed or bounded solution regions. Parabolic equations are
generally associated with problems of diffusion as electromagnetic field penetration and related effects of eddy current
phenomena. Hyperbolic equations arise in propagation problems, an example being the electromagnetic wave equation.
The solution region is usually open so that a solution advances outwards indefinitely from initial conditions while always
satisfying specified boundary conditions. Access to high speed computers and numerical methods has enabled us to
solve many complex electromagnetic problems faster and at less cost. Of even greater significance is the fact that the
approach enables us to undertake problems that could never have been attempted without them.
Today, engineering problems are very complex, requiring powerful computer simulations to power them. For engineers,
observable-based parameterization as well as numerically computable formsâ??with rapid convergent properties if in a
seriesâ??are essential. Complex Electromagnetic Problems and Numerical Simulation Approaches, along with its
companion FTP site, will show you how to take on complex electromagnetic problems and solve them in an accurate and
efficient manner. Organized into two distinct parts, this comprehensive resource first introduces you to the concepts,
approaches, and numerical simulation techniques that will be used throughout the book and then, in Part II, offers step-bystep guidance as to their practical, real-world applications. Self-contained chapters will enable you to find specific
solutions to numerous problems. Filled with in-depth insight and expert advice, Complex Electromagnetic Problems and
Numerical Simulation Approaches: Describes ground wave propagation Examines antenna systems Deals with radar
cross section (RCS) modeling Explores microstrip network design with FDTD and TLM techniques Discusses
electromagnetic compatibility (EMC) and bio-electromagnetics (BEM) modeling Presents radar simulation Whether you're
a professional electromagnetic engineer requiring a consolidated overview of the subject or an academic/student who
wishes to use powerful simulators as a learning tool, Complex Electromagnetic Problems and Numerical Simulation
Approaches - with its focus on model development, model justification, and range of validity - is the right book for you.
Employed in a large number of commercial electromagnetic simulation packages, the finite element method is one of the
most popular and well-established numerical techniques in engineering. This book covers the theory, development,
implementation, and application of the finite element method and its hybrid versions to electromagnetics. FINITE
ELEMENT METHOD FOR ELECTROMAGNETICS begins with a step-by-step textbook presentation of the finite method
and its variations then goes on to provide up-to-date coverage of three dimensional formulations and modern applications
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to open and closed domain problems. Worked out examples are included to aid the reader with the fine features of the
method and the implementation of its hybridization with other techniques for a robust simulation of large scale radiation
and scattering. The crucial treatment of local boundary conditions is carefully worked out in several stages in the book.
Sponsored by: IEEE Antennas and Propagation Society.
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
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 dielectrics and is presented for the first
time. Another unique feature of the book is the inclusion of design optimization techniques and their integration within commercial 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 developments since the publication of our earlier book (Finite Element
Method for Electromagnetics, IEEE Press, 1998). The latter is certainly complementary companion to this one.
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.
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. The first 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 conditions in FDTD, finite element, and transmission-line-matrix methods. The author also has added a
chapter on the method of lines. Numerical Techniques in Electromagnetics with MATLAB®, Third Edition continues to teach readers how to
pose, numerically analyze, and solve EM problems, to give them the ability to expand their problem-solving skills using 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 all of the most useful computation methods for EM problems and includes MATLAB code instead of FORTRAN.
Like all branches of physics and engineering, electromagnetics relies on mathematical methods for modeling, simulation, and design
procedures in all of its aspects (radiation, propagation, scattering, imaging, etc.). Originally, rigorous analytical techniques were the only
machinery available to produce any 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
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explosive progress, numerical techniques were utilized to develop approximate results of controllable accuracy for arbitrary geometries. In
this Special Issue, the most recent advances in the aforementioned approaches are presented to illustrate the state-of-the-art mathematical
techniques in electromagnetics.
Introduces CEM methods, applying the codes that implement them to real-world engineering problems.
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.
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 professionals in 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 a variety of problems in 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;
This special volume provides a broad overview and insight in the way numerical methods are being used to solve the wide variety of
problems in the electronics industry. Furthermore its aim is to give researchers from other fields of application the opportunity to benefit from
the results wich have been obtained in the electronics industry. * Complete survey of numerical methods used in the electronic industry *
Each chapter is selfcontained * Presents state-of-the-art applications and methods * Internationally recognised authors

The aim of this book is to give a broad overview of the TLM(Transmission Line Matrix) method, which is one of the“timedomain numerical methods”. These methods arereputed for their significant reliance on computer resources.However,
they have the advantage of being highly general. The TLM method has acquired a reputation for being a powerful
andeffective tool by numerous teams and still benefits today fromsignificant theoretical developments. In particular, in
recentyears, its ability to simulate various situations with excellentprecision, including complex materials, has
beendemonstrated. Application examples are included in the last two chapters of thebook, enabling the reader to draw
conclusions regarding theperformance of the implemented techniques and, at the same time, tovalidate them. Contents
1. Basis of the TLM Method: the 2D TLM Method. 2. 3D Nodes. 3. Introduction of Discrete Elements and Thin Wires in
the TLMMethod. 4. The TLM Method in Matrix Form and the Z Transform. Appendix A. Development of Maxwell’s
Equations using the ZTransform with a Variable Mesh. Appendix B. Treatment of Plasma using the Z Transform for the
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TLMMethod.
This text combines the fundamentals of electromagnetics with numerical modeling to tackle a broad range of current
electromagnetic compatibility (EMC) problems, including problems with lightning, transmission lines, and grounding
systems. It sets forth a solid foundation in the basics before advancing to specialized topics, and allows readers to
develop their own EMC computational models for applications in both research and industry.
This text provides an overview of numerical field computational methods and, in particular, of the finite element method
(FEM) in magnetics. Detailed attention is paid to the practical use of the FEM in designing electromagnetic devices such
as motors, transformers and actuators. Based on the authors' extensive experience of teaching numerical techniques to
students and design engineers, the book is ideal for use as a text at undergraduate and graduate level, or as a primer for
practising engineers who wish to learn the fundamentals and immediately apply these to actual design problems.
Contents: Introduction; Computer Aided Design in Magnetics; Electromagnetic Fields; Potentials and Formulations; Field
Computation and Numerical Techniques; Coupled Field Problems; Numerical Optimisation; Linear System Equation
Solvers; Modelling of Electrostatic and Magnetic Devices; Examples of Computed Models.
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
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 time-domain finite element method for analysis of
wideband antennas and transient electromagnetic phenomena Novel domain decomposition techniques for parallel
computation and efficient simulation of large-scale 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.
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This fourth edition of the text reflects the continuing increase in awareness and use of computational electromagnetics
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 conditions in FDTD, finite element, and transmission-line-matrix methods. It teaches the readers how to pose,
numerically analyze, and solve EM problems, to give them the ability to expand their problem-solving skills using a
variety of methods, and to prepare them for research in electromagnetism. Includes new homework problems in each
chapter. Each chapter is updated with the current trends in CEM. Adds a new appendix on CEM codes, which covers
commercial and free codes. Provides updated MATLAB code.
As the 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. The first edition of
Numerical Techniques in Electromagnetics filled 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 conditions in FDTD, finite element, and transmission-line-matrix methods.
The author also added a chapter on the method of lines. Numerical Techniques in 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 electromagnetism. Now the Second Edition goes even
further toward providing a comprehensive resource that addresses all of the most useful computation methods for EM
problems.
Beginning with the development of finite difference equations, and leading to the complete FDTD algorithm, this is a
coherent introduction to the FDTD method (the method of choice for modeling Maxwell's equations). It provides students
and professional engineers with everything they need to know to begin writing FDTD simulations from scratch and to
develop a thorough understanding of the inner workings of commercial FDTD software. Stability, numerical dispersion,
sources and boundary conditions are all discussed in detail, as are dispersive and anisotropic materials. A comparative
introduction of the finite volume and finite element methods is also provided. All concepts are introduced from first
principles, so no prior modeling experience is required, and they are made easier to understand through numerous
illustrative examples and the inclusion of both intuitive explanations and mathematical derivations.
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This lecture is written primarily for the non-expert engineer or the undergraduate or graduate student who wants to learn,
for the first time, the finite element method with applications to electromagnetics. It is 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
problems in 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 for the two-dimensional case
(Chapter 2). The reader may execute these 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.
Numerical Methods for Partial Differential Equations: Finite Difference and Finite Volume Methods focuses on two
popular deterministic methods for solving partial differential equations (PDEs), namely finite difference and finite volume
methods. The solution of PDEs can be very challenging, depending on the type of equation, the number of independent
variables, the boundary, and initial conditions, and other factors. These two methods have been traditionally used to
solve problems involving fluid flow. For practical reasons, the finite element method, used more often for solving
problems in solid mechanics, and covered extensively in various other texts, has been excluded. The book is intended for
beginning graduate students and early career professionals, although advanced undergraduate students may find it
equally useful. The material is meant to serve as a prerequisite for students who might go on to take additional courses in
computational mechanics, computational fluid dynamics, or computational electromagnetics. The notations, language,
and technical jargon used in the book can be easily understood by scientists and engineers who may not have had
graduate-level applied mathematics or computer science courses. Presents one of the few available resources that
comprehensively describes and demonstrates the finite volume method for unstructured mesh used frequently by
practicing code developers in industry Includes step-by-step algorithms and code snippets in each chapter that enables
the reader to make the transition from equations on the page to working codes Includes 51 worked out examples that
comprehensively demonstrate important mathematical steps, algorithms, and coding practices required to numerically
solve PDEs, as well as how to interpret the results from both physical and mathematic perspectives
Plasmons – quantized plasma oscillations at the interface of a metal and a dielectric allow for novel applications in
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sensing and micro-electronics. This graduate textbook introduces the required aspects of classical electrodynamics as
well as basics of free electron plasmas. Further, the creation of polaritons due to plasmon interaction with light is
discussed. Besides theory, computational methods for electrodynamics are introduced.
This lecture presents the perfectly matched layer (PML) absorbing boundary condition (ABC) used to simulate free space
when solving the Maxwell equations with such finite methods as the finite difference time domain (FDTD) method or the
finite element method. The frequency domain and the time domain equations are derived for the different forms of PML
media, namely the split PML, the CPML, the NPML, and the uniaxial PML, in the cases of PMLs matched to isotropic,
anisotropic, and dispersive media. The implementation of the PML ABC in the FDTD method is presented in detail.
Propagation and reflection of waves in the discretized FDTD space are derived and discussed, with a special emphasis
on the problem of evanescent waves. The optimization of the PML ABC is addressed in two typical applications of the
FDTD method: first, wave-structure interaction problems, and secondly, waveguide problems. Finally, a review of the
literature on the application of the PML ABC to other numerical techniques of electromagnetics and to other partial
differential equations of physics is provided. In addition, a software package for computing the actual reflection from a
FDTD-PML is provided. It is available at http: //www.morganclaypool.com/page/berenger
Numerical methods for solving boundary value problems have developed rapidly. Knowledge of these methods is
important both for engineers and scientists. There are many books published that deal with various approximate methods
such as the finite element method, the boundary element method and so on. However, there is no textbook that includes
all of these methods. This book is intended to fill this gap. The book is designed to be suitable for graduate students in
engineering science, for senior undergraduate students as well as for scientists and engineers who are interested in
electromagnetic fields. Objective Numerical calculation is the combination of mathematical methods and field theory. A
great number of mathematical concepts, principles and techniques are discussed and many computational techniques
are considered in dealing with practical problems. The purpose of this book is to provide students with a solid background
in numerical analysis of the field problems. The book emphasizes the basic theories and universal principles of different
numerical methods and describes why and how different methods work. Readers will then understand any methods
which have not been introduced and will be able to develop their own new methods. Organization Many of the most
important numerical methods are covered in this book. All of these are discussed and compared with each other so that
the reader has a clear picture of their particular advantage, disadvantage and the relation between each of them. The
book is divided into four parts and twelve chapters.
Reviews the fundamental concepts behind the theory and computation of electromagnetic fields The book is divided in
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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.
Until now, novices had to painstakingly dig through the literature to discover how to use Monte Carlo techniques for
solving electromagnetic problems. Written by one of the foremost researchers in the field, Monte Carlo Methods for
Electromagnetics provides a solid understanding of these methods and their applications in electromagnetic computation.
Including much of his own work, the author brings together essential information from several different publications.
Using a simple, clear writing style, the author begins with a historical background and review of electromagnetic theory.
After addressing probability and statistics, he introduces the finite difference method as well as the fixed and floating
random walk Monte Carlo methods. The text then applies the Exodus method to Laplace’s and Poisson’s equations and
presents Monte Carlo techniques for handing Neumann problems. It also deals with whole field computation using the
Markov chain, applies Monte Carlo methods to time-varying diffusion problems, and explores wave scattering due to
random rough surfaces. The final chapter covers multidimensional integration. Although numerical techniques have
become the standard tools for solving practical, complex electromagnetic problems, there is no book currently available
that focuses exclusively on Monte Carlo techniques for electromagnetics. Alleviating this problem, this book describes
Monte Carlo methods as they are used in the field of electromagnetics.
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