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Time-harmonic Electromagnetic FieldsMcGraw-Hill College
Balanis’ second edition of Advanced Engineering
Electromagnetics – a global best-seller for over 20 years –
covers the advanced knowledge engineers involved in
electromagnetic need to know, particularly as the topic
relates to the fast-moving, continually evolving, and
rapidly expanding field of wireless communications. The
immense interest in wireless communications and the expected
increase in wireless communications systems projects
(antenna, microwave and wireless communication) points to an
increase in the number of engineers needed to specialize in
this field. In addition, the Instructor Book Companion Site
contains a rich collection of multimedia resources for use
with this text. Resources include: Ready-made lecture notes
in Power Point format for all the chapters. Forty-nine
MATLAB® programs to compute, plot and animate some of the
wave phenomena Nearly 600 end-of-chapter problems, that's an
average of 40 problems per chapter (200 new problems; 50%
more than in the first edition) A thoroughly updated
Solutions Manual 2500 slides for Instructors are included.
Microwave testing has been paid only scant attention in the
literature as a method for nondestructive testing of
materials, yet it offers some attractive features,
especially for the testing of composite and other nonmetallic materials. Microwave techniques have been used in a
large number of applications that can be classified as
nondestructive testing applications, ranging from large
scale remote sensing to detection of tumors in the body.
This volume describes a unified approach to microwave
nondestructive testing by presenting the three essential
components of testing: theory, practice, and modelling.
While recognizing that each of these subjects is wide enough
to justify a volume of its own, the presentation of the
three topics together shows that these are interrelated and
should be practiced together. While few will argue against a
good theoretical background, modelling and simulation of the
testing environment is seldom part of the NDT training in
any method, but particularly so in microwave testing. The
text is devided in four parts. The first part presents the
field theory background necessary for understanding the
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microwave domain. The second part treats microwave
measurements as well as devices and sources and the third
part discusses practical tests applicable to a variety of
materials and geometries. The fourth part discusses
modelling of microwave testing. Each chapter contains a
bibliography intended to expand on the material given and,
in particular, to point to subjects which could not be
covered either as not appropriate or for lack of space. For
engineers, applied physicsts, material scientists.
This book deals with ship design and in particular with
methodologies of the preliminary design of ships. The book
is complemented by a basic bibliography and five appendices
with useful updated charts for the selection of the main
dimensions and other basic characteristics of different
types of ships (Appendix A), the determination of hull form
from the data of systematic hull form series (Appendix B),
the detailed description of the relational method for the
preliminary estimation of ship weights (Appendix C), a brief
review of the historical evolution of shipbuilding science
and technology from the prehistoric era to date (Appendix D)
and finally a historical review of regulatory developments
of ship's damage stability to date (Appendix E). The book
can be used as textbook for ship design courses or as
additional reading for university or college students of
naval architecture courses and related disciplines; it may
also serve as a reference book for naval architects,
practicing engineers of related disciplines and ship
officers, who like to enter the ship design field
systematically or to use practical methodologies for the
estimation of ship's main dimensions and of other ship main
properties and elements of ship design.
Probability
Discontinuities in the Electromagnetic Field
Theory and Computation of Electromagnetic Fields
Computational Electromagnetics
Cross-Border Resource Management
This is the first comprehensive treatment of conformal antenna arrays
from an engineering perspective. While providing a thorough
foundation in theory, the authors of this publication provide a wealth of
hands-on instruction for practical analysis and design of conformal
antenna arrays. Thus, you get the knowledge you need, alongside the
practical know-how to design antennas that are integrated into such
structures aircrafts or skyscrapers.
Page 2/17

Read Book Time Harmonic Electromagnetic Fields Harrington Solution
Manual
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.
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 wave
electromagnetic problems. Electromagnetic Radiation, Scattering and
Diffraction also serves as a practical companion for students trying to
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simulate problems with commercial EM software and trying to better
interpret their results. Readers will also benefit from: An introduction to
Maxwell's equations, constitutive relations, wave equation and
polarization, including the Kramers-Kronig relationship, frequency
domain fields, and phase and group velocity An exploration of
electromagnetic boundary and radiation conditions, including
electromagnetic field behavior across a boundary surface A discussion
of plane wave propagation in planar layered media, including plane
wave reflection from a planar boundary between two different media A
treatment of electromagnetic potentials and fields of sources in
unbounded regions 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.
This essay is about the management of natural and environmental
resources in cross-border areas. It explores a group of geographical,
political, legal, economic and cultural factors that arise when political
units (such as sovereign countries, dependent states and other
administrative units) seek to utilize natural and environmental
resources efficiently and equitably while minimizing the resultant
damages (for example, prevention of resource degradation and
preservation of the physical environment). * Examines various types of
cross-border areas at both international and sub-national levels
throughout the world as well as their geographical, political, economic
and cultural influences on the cross-border resource management *
Uses the latest international and area data, resulting in new findings
for cross-border environmental activities * Contains a large number of
case studies throughout the world including four in-depth case studies
of cross-border resource management
Maxwell Equations, Wave Propagation and Emission
The Plane Wave Spectrum Representation of Electromagnetic Fields
Conformal Array Antenna Theory and Design
Electromagnetic Fields
Ship Design
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
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practitioners.
Co-published with Oxford University Press. This highly technical and
thought-provoking book stresses the development of mathematical
foundations for the application of the electromagnetic model to problems of
research and technology. Features include in-depth coverage of linear
spaces, Green's functions, spectral expansions, electromagnetic source
representations, and electromagnetic boundary value problems. This book
will be of interest graduate-level students in engineering, electromagnetics,
physics, and applied mathematics as well as to research engineers,
physicists, and scientists.
This book is written for high school and college students learning about
probability for the first time. It will appeal to the reader who has a healthy
level of enthusiasm for understanding how and why the various results of
probability come about. All of the standard introductory topics in
probability are covered: combinatorics, the rules of probability, Bayes'
theorem, expectation value, variance, probability density, common
distributions, the law of large numbers, the central limit theorem,
correlation, and regression. Calculus is not a prerequisite, although a few
of the problems do involve calculus. These are marked clearly. The book
features 150 worked-out problems in the form of examples in the text and
solved problems at the end of each chapter. These problems, along with the
discussions in the text, will be a valuable resource in any introductory
probability course, either as the main text or as a helpful supplement.
Describes applications of time-domain EM reciprocity and the CagniarddeHoop technique to achieve solutions to fundamental antenna radiation
and scattering problems This book offers an account of applications of the
time-domain electromagnetic (TD EM) reciprocity theorem for solving
selected problems of antenna theory. It focuses on the development of both
TD numerical schemes and analytical methodologies suitable for analyzing
TD EM wave fields associated with fundamental antenna topologies. TimeDomain Electromagnetic Reciprocity in Antenna Modeling begins by
applying the reciprocity theorem to formulate a fundamentally new TD
integral equation technique – the Cagniard-deHoop method of moments
(CdH-MoM) – regarding the pulsed EM scattering and radiation from a thinwire antenna. Subsequent chapters explore the use of TD EM reciprocity to
evaluate the impact of a scatterer and a lumped load on the performance of
wire antennas and propose a straightforward methodology for
incorporating ohmic loss in the introduced solution methodology. Other
topics covered in the book include the pulsed EM field coupling to
transmission lines, formulation of the CdH-MoM concerning planar
antennas, and more. In addition, the book is supplemented with simple
MATLAB code implementations, so that readers can test EM reciprocity by
conducting (numerical) experiments. In addition, this text: Applies the thinsheet boundary conditions to incorporate dielectric, conductive and
plasmonic properties of planar antennas Provides illustrative numerical
examples that validates the described methodologies Presents analyzed
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problems at a fundamental level so that readers can fully grasp the
underlying principles of solution methodologies Includes appendices to
supplement material in the book Time-Domain Electromagnetic Reciprocity
in Antenna Modeling is an excellent book for researchers and professors in
EM modeling and for applied researchers in the industry.
The Method of Moments in Electromagnetics
Characteristic Modes
Electromagnetic Frontier Theory Exploration
Differential Forms in Electromagnetics
Boundary Conditions in Electromagnetics

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 highspeed digital circuit design work
Foundations of Applied Electrodynamics takes a fresh look at
the essential concepts and methods of electrodynamics as a
whole, uniting the most relevant contemporary topics under a
common mathematical framework. It contains clear
explanations of high-level concepts as well as the mutual
relationships between the essential ideas of electromagnetic
theory. Starting with the fundamentals of electrodynamics,
it methodically covers a wide spectrum of research and
applications that stem from electromagnetic phenomena,
before concluding with more advanced topics such as quantum
mechanics. Includes new advances and methodologies in
applied electrodynamics, and provides the whole picture of
the theory of electrodynamics in most active areas of
engineering applications Systematically deals with
eigenvalue problems, integral equation formulations and
transient phenomena in various areas of applied
electrodynamics Introduces the complete theory of spherical
vector wave functions, and presents the upper bounds of the
product of gain and bandwidth for an arbitrary antenna
Presents the field approach to multiple antenna system,
which provides a theoretical tool for the prediction of
channel models of MIMO, and is also the basis of wireless
power transmission system One of the first books on
electromagnetics that contains the general theory of
relativity, which is needed in the design of mobile systems
such as global positioning system (GPS) By summarising both
engineering and theoretical electromagnetism in one volume,
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this book is an essential reference for practicing
engineers, as well as a guide for those who wish to advance
their analytical techniques for studying applied
electrodynamics.
Professor Jean Van Bladel, an eminent researcher and
educator in fundamental electromagnetic theory and its
application in electrical engineering, has updated and
expanded his definitive text and reference on
electromagnetic fields to twice its original content. This
new edition incorporates the latest methods, theory,
formulations, and applications that relate to today's
technologies. With an emphasis on basic principles and a
focus on electromagnetic formulation and analysis,
Electromagnetic Fields, Second Edition includes detailed
discussions of electrostatic fields, potential theory,
propagation in waveguides and unbounded space, scattering by
obstacles, penetration through apertures, and field behavior
at high and low frequencies.
A multifaceted approach to understanding, calculating, and
managing electromagnetic discontinuities Presenting new,
innovative approaches alongside basic results, this text
helps readers better understand, calculate, and manage the
discontinuities that occur within the electromagnetic field.
Among the electromagnetic discontinuities explored in this
volume are: Bounded jump discontinuities at the interfaces
between two media or on the material sheets that model very
thin layers Unbounded values at the edges of wedge-type
structures Unbounded values at the tips of conical
structures The text examines all the key issues related to
the bodies that carry the interfaces, edges, or tips,
whether these bodies are at rest or in motion with respect
to an observer. In addition to its clear explanations, the
text offers plenty of step-by-step examples to clarify
complex theory and calculations. Moreover, readers are
encouraged to fine-tune their skills and knowledge by
solving the text's problem sets. Three fundamental,
classical theories serve as the foundation for this text:
distributions, confluence, and the special theory of
relativity. The text sets forth the fundamentals of all
three of these theories for readers who are not fully
familiar with them. Moreover, the author demonstrates how to
solve electromagnetic discontinuity problems by seamlessly
combining all three theories into a single approach. With
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this text as their guide, readers can apply a unique
philosophy and approach to the investigation and development
of structures that have the potential to enhance the
capabilities of electronics, antennas, microwaves,
acoustics, medicine, and many more application areas.
Electromagnetic Fields and Waves
Microwave Circuit Modeling Using Electromagnetic Field
Simulation
Introduction to Electromagnetic Engineering
Electromagnetic Modeling of Composite Metallic and
Dielectric Structures
For the Enthusiastic Beginner
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.
Techniques based on the method of modal expansions, the Rayleigh-Stevenson
expansion in inverse powers of the wavelength, and also the method of moments
solution of integral equations are essentially restricted to the analysis of
electromagnetic radiating structures which are small in terms of the wavelength. It
therefore becomes necessary to employ approximations based on "high-frequency
techniques" for performing an efficient analysis of electromagnetic radiating
systems that are large in terms of the wavelength. One of the most versatile and
useful high-frequency techniques is the geometrical theory of diffraction (GTD),
which was developed around 1951 by J. B. Keller [1,2,3]. A class of diffracted rays
are introduced systematically in the GTD via a generalization of the concepts of
classical geometrical optics (GO). According to the GTD these diffracted rays exist
in addition to the usual incident, reflected, and transmitted rays of GO. The
diffracted rays in the GTD originate from certain "localized" regions on the surface
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of a radiating structure, such as at discontinuities in the geometrical and electrical
properties of a surface, and at points of grazing incidence on a smooth convex
surface as illustrated in Fig. 1. In particular, the diffracted rays can enter into the
GO shadow as well as the lit regions. Consequently, the diffracted rays entirely
account for the fields in the shadow region where the GO rays cannot exist.
In this monograph, the authors propose a systematic and rigorous treatment of
electromagnetic field representations in complex structures. The architecture
suggested in this book accommodates use of different numerical methods as well
as alternative Green's function representations in each of the subdomains resulting
from a partitioning of the overall problem. The subdomains are regions of space
where electromagnetic energy is stored and are described in terms of equivalent
circuit representations based either on lumped element circuits or on transmission
lines. Connection networks connect the subcircuits representing the subdomains.
The connection networks are lossless, don't store energy and represent the overall
problem topology. This is similar to what is done in circuit theory and permits a
phrasing of the solution of EM field problems in complex structures by Networkoriented methods.
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 MultiLevel 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, nutsand-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.
Mathematical Foundations for Electromagnetic Theory
Theory and Practice
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Encyclopedia of Remote Sensing
Antenna Handbook
This first encyclopaedic reference on remote sensing describes the concepts, techniques,
instrumentation, data analysis, interpretation, and applications of remote sensing, both
airborne and space-based. Scientists, engineers, academics, and students can quickly access
answers to their reference questions and direction for further study.
This book systematically introduces electromagnetic theories and their applications in practice:
electrostatic energy, Poynting theorem, the polarization of waves, the conservation law, the
electromagnetic symmetry, the conformal mapping method, the electromagnetic loss. The
parameters and theorems of electromagnetic theories are discussed in detail, making the book
an essential reference for researchers, and engineers in electromagnetics field.
In 1993, the first edition of The Electrical Engineering Handbook set a new standard for
breadth and depth of coverage in an engineering reference work. Now, this classic has been
substantially revised and updated to include the latest information on all the important topics in
electrical engineering today. Every electrical engineer should have an opportunity to expand
his expertise with this definitive guide. In a single volume, this handbook provides a complete
reference to answer the questions encountered by practicing engineers in industry,
government, or academia. This well-organized book is divided into 12 major sections that
encompass the entire field of electrical engineering, including circuits, signal processing,
electronics, electromagnetics, electrical effects and devices, and energy, and the emerging
trends in the fields of communications, digital devices, computer engineering, systems, and
biomedical engineering. A compendium of physical, chemical, material, and mathematical data
completes this comprehensive resource. Every major topic is thoroughly covered and every
important concept is defined, described, and illustrated. Conceptually challenging but carefully
explained articles are equally valuable to the practicing engineer, researchers, and students. A
distinguished advisory board and contributors including many of the leading authors,
professors, and researchers in the field today assist noted author and professor Richard Dorf
in offering complete coverage of this rapidly expanding field. No other single volume available
today offers this combination of broad coverage and depth of exploration of the topics. The
Electrical Engineering Handbook will be an invaluable resource for electrical engineers for
years to come.
A thorough and rigorous analysis of electromagnetic fields in cavities This book offers a
comprehensive analysis of electromagnetic fields in cavities of general shapes and properties.
Part One covers classical deterministic methods to conclude resonant frequencies, modal
fields, and cavity losses; quality factor; mode bandwidth; and the excitation of cavity fields from
arbitrary current distributions for metal-wall cavities of simple shape. Part Two covers modern
statistical methods to analyze electrically large cavities of complex shapes and properties.
Electromagnetic Fields in Cavities combines rigorous solutions to Maxwell's equations with
conservation of energy to solve for the statistics of many quantities of interest: penetration into
cavities (and shielding effectiveness), field strengths far from and close to cavity walls, and
power received by antennas within cavities. It includes all modes and shows you how to utilize
fairly simple statistical formulae to apply to your particular problem, whether it's interference
calculations, electromagnetic compatibility testing in reverberation chambers, measurement of
shielding materials using multiple cavities, or efficiency of test antennas. Electromagnetic
Fields in Cavities is a valuable resource for researchers, engineers, professors, and graduate
students in electrical engineering.
Time-Harmonic Electromagnetic Fields in Chiral Media
Methodologies of Preliminary Design
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Electromagnetic Radiation, Scattering, and Diffraction
Advanced Engineering Electromagnetics
From Classical Theory to HF Radiation Effects
The IEEE Press Series on Electromagnetic Wave Theory offers
outstanding coverage of the field. It consists of new titles of
contemporary interest as well as reissues and revisions of recognized
classics by established authors and researchers. The series
emphasizes works of long-term archival significance in
electromagnetic waves and applications. Designed specifically for
graduate students, researchers, and practicing engineers, the series
provides affordable volumes that explore and explain electromagnetic
waves beyond the undergraduate level.
This book examines both theoretical developments of characteristic
modes (CMs) and practical developments of CM-based methodologies for
a variety of critical antenna designs. The book is divided into six
chapters. Chapter 1 provides an introduction and discusses the recent
advances of the CM theory and its applications in antenna
engineering. Chapter 2 describes the formulation of the
characteristic mode theory for perfectly electrically conducting
(PEC) bodies and discusses its numerical implementations. Chapter 3
presents the CM theory for PEC structures embedded in multilayered
medium and its applications. Chapter 4 covers recent advances in CM
theory for dielectric bodies and also their applications. Chapter 5
discusses the CM theory for N-port networks and its applications to
the design of antenna arrays. Finally, Chapter 6 discusses the design
of platform-integrated antenna systems using characteristic modes.
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.
This study of electromagnetic theory introduces students to a broad
range of quantities and concepts, imparting the necessary vector
analysis and associated mathematics and reinforcing its teachings
with several elementary field problems. Based on circuit theory
rather than on the classical force-relationship approach, the text
uses the theory of electric circuits to provide a system of
experiments already familiar to the electrical engineer; a series of
field concepts are then introduced as a logical extension of circuit
theory. Virtually unobtainable elsewhere, this text was written by a
prominent professor whose recognition includes the prestigious IEEE
Electromagnetics Award. It is appropriate for advanced undergraduate
and graduate students with a background in calculus and circuit
theory. 176 Figures. 9 Tables.
Electromagnetic Fields in Cavities
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Theory, Applications, and Design
Electromagnetic Field Computation by Network Methods
Microwave NDT
Deterministic and Statistical Theories

The evaluation of electromagnetic field coupling to
transmission lines is an important problem in
electromagnetic compatibility. Traditionally, use is made of
the TL approximation which applies to uniform transmission
lines with electrically small cross-sectional dimensions,
where the dominant mode of propagation is TEM. Antenna-mode
currents and higher-order modes appearing at higher
frequencies are neglected in TL theory. The use of the TL
approximation has permitted to solve a large range of
problems (e.g. lightning and EMP interaction with power
lines). However, the continual increase in operating
frequency of products and higher frequency sources of
disturbances (such as UWB systems) makes that the TL basic
assumptions are no longer acceptable for a certain number of
applications. In the last decade or so, the generalization
of classical TL theory to take into account high frequency
effects has emerged as an important topic of study in
electromagnetic compatibility. This effort resulted in the
elaboration of the so-called 'generlized' or 'full-wave' TL
theory, which incorporates high frequency radiation effects,
while keeping the relative simplicity of TL equations. This
book is organized in two main parts. Part I presents
consolidated knowledge of classical transmission line theory
and different field-to-transmission line coupling models.
Part II presents different approaches developed to
generalize TL Theory.
An introduction to multivectors, dyadics, and differential
forms for electrical engineers While physicists have long
applied differential forms to various areas of theoretical
analysis, dyadic algebra is also the most natural language
for expressing electromagnetic phenomena mathematically.
George Deschamps pioneered the application of differential
forms to electrical engineering but never completed his
work. Now, Ismo V. Lindell, an internationally recognized
authority on differential forms, provides a clear and
practical introduction to replacing classical Gibbsian
vector calculus with the mathematical formalism of
differential forms. In Differential Forms in
Electromagnetics, Lindell simplifies the notation and adds
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memory aids in order to ease the reader's leap from Gibbsian
analysis to differential forms, and provides the algebraic
tools corresponding to the dyadics of Gibbsian analysis that
have long been missing from the formalism. He introduces the
reader to basic EM theory and wave equations for the
electromagnetic two-forms, discusses the derivation of
useful identities, and explains novel ways of treating
problems in general linear (bi-anisotropic) media. Clearly
written and devoid of unnecessary mathematical jargon,
Differential Forms in Electromagnetics helps engineers
master an area of intense interest for anyone involved in
research on metamaterials.
A comprehensive survey of boundary conditions as applied in
antenna and microwave engineering, material physics, optics,
and general electromagnetics research. Boundary conditions
are essential for determining electromagnetic problems.
Working with engineering problems, they provide analytic
assistance in mathematical handling of electromagnetic
structures, and offer synthetic help for designing new
electromagnetic structures. Boundary Conditions in
Electromagnetics describes the most-general boundary
conditions restricted by linearity and locality, and
analyzes basic plane-wave reflection and matching problems
associated to a planar boundary in a simple-isotropic
medium. This comprehensive text first introduces known
special cases of particular familiar forms of boundary
conditions — perfect electromagnetic conductor, impedance,
and DB boundaries — and then examines various general forms
of boundary conditions. Subsequent chapters discuss
sesquilinear boundary conditions and practical computations
on wave scattering by objects defined by various boundary
conditions. The practical applications of less-common
boundary conditions, such as for metamaterial and
metasurface engineering, are referred to throughout the
text. This book: Describes the mathematical analysis of
fields associated to given boundary conditions Provides
examples of how boundary conditions affect the scattering
properties of a particle Contains ample in-chapter exercises
and solutions, complete references, and a detailed index
Includes appendices containing electromagnetic formulas,
Gibbsian 3D dyadics, and four-dimensional formalism Boundary
Conditions in Electromagnetics is an authoritative text for
electrical engineers and physicists working in
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electromagnetics research, graduate or post-graduate
students studying electromagnetics, and advanced readers
interested in electromagnetic theory.
This book deals with the fundamental aspects of
electromagnetic field theory in chiral media in the
frequency domain. All such aspects are covered: field
equations, constitutive equations, integral equations and
representations, Green's functions, radiation, reciprocity
relations, and equivalence and duality relations. Scattering
of waves by chiral spheres and cylinders are covered, and
layered chiral media are examined. This book is timely both
for theorists and experimentalists. Theorists can build upon
the work to discover and predict new phenomena, while
experimentalists may use it to design clever experiments and
construct artificially chiral materials.
Time-harmonic Electromagnetic Fields
The Electrical Engineering Handbook,Second Edition
Electromagnetic Field Interaction with Transmission Lines
Electromagnetics and Antenna Technology
Electric and Magnetic Fields
Electrical Engineering/Electromagnetics The Plane Wave Spectrum Representation of
Electromagnetic Fields A classic reissue in the IEEE/OUP Series on Electromagnetic Wave
Theory Donald G. Dudley, Series Editor"I am pleased to see that the IEEE Press and OUP
have secured the rights to republish this excellent monograph ... a long-cherished exposition
on the angular spectrum concept."--James R. WaitThe purpose of this book is to explain how
general electromagnetic fields can be represented by the superposition of plane waves
traveling in diverse directions, and to illustrate the way in which this plane wave spectrum
representation can be put to good use in treating various characteristic problems belonging to
the classical theories of radiation, diffraction and propagation. The book offers a largely
unified theory of a range of problems, solutions to all of which are obtained in forms at least
patently capable of yielding numerical results by straightforward means. The reader is
assumed to be competent at integration in the complex plane, but otherwise the discussion is
virtually self-contained. The aim is to furnish the student of electromagnetic theory with a
useful technical tool and a comparatively compact account of some interesting aspects of his
discipline. The contents are presented in two parts. The first, under the heading of Theory,
covers Preliminaries, Plane wave representations; and Supplementary theory. The second,
with the heading Application, deals with Diffraction by a plane screen; Propagation over a
uniform plane surface; Propagation over a two-part plane surface; The field of a moving point
charge; and Sources of anisotropic media. Also in the series ... Field Computation by
Moment Method An IEEE/OUP classic reissue R.F. Harrington, Syracuse University 1995,
Hardcover, 240 pp. Waves and Fields in Inhomogeneous Media An IEEE/OUP classic
reissue Weng Cho Chew, University of Illinois at Urbana-Champaign 1995, Hardcover, 632
pp. Methods in Electromagnetic Wave Propagation Second Edition D.S. Jones, University of
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Dundee 1994, Hardcover, 686 pp. About the seriesFormerly the IEEE Press Series on
Electromagnetic Waves, this new joint series between IEEE Press and Oxford University Press
offers even better coverage of the field with new titles as well as reprintings and revisions of
recognized classics that maintain long-term archival significance in electromagnetic waves
and applications. Designed specifically for graduate students, practicing engineers, and
researchers, this series provides affordable volumes that explore electromagnetic waves and
applications beyond the undergraduate level
This book deals with electromagnetic theory and its applications at the level of a senior-level
undergraduate course for science and engineering. The basic concepts and mathematical
analysis are clearly developed and the important applications are analyzed. Each chapter
contains numerous problems ranging in difficulty from simple applications to challenging.
The answers for the problems are given at the end of the book. Some chapters which open
doors to more advanced topics, such as wave theory, special relativity, emission of radiation
by charges and antennas, are included. The material of this book allows flexibility in the
choice of the topics covered. Knowledge of basic calculus (vectors, differential equations and
integration) and general physics is assumed. The required mathematical techniques are
gradually introduced. After a detailed revision of time-independent phenomena in
electrostatics and magnetism in vacuum, the electric and magnetic properties of matter are
discussed. Induction, Maxwell equations and electromagnetic waves, their reflection,
refraction, interference and diffraction are also studied in some detail. Four additional topics
are introduced: guided waves, relativistic electrodynamics, particles in an electromagnetic
field and emission of radiation. A useful appendix on mathematics, units and physical
constants is included. Contents 1. Prologue. 2. Electrostatics in Vacuum. 3. Conductors and
Currents. 4. Dielectrics. 5. Special Techniques and Approximation Methods. 6. Magnetic
Field in Vacuum. 7. Magnetism in Matter. 8. Induction. 9. Maxwell’s Equations. 10.
Electromagnetic Waves. 11. Reflection, Interference, Diffraction and Diffusion. 12. Guided
Waves. 13. Special Relativity and Electrodynamics. 14. Motion of Charged Particles in an
Electromagnetic Field. 15. Emission of Radiation.
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 frequency-selective 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.
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Proper design of printed circuit boards can make the difference between a product passing
emissions requirements during the first cycle or not. Traditional EMC design practices have
been simply rule-based, that is, a list of rules-of-thumb are presented to the board designers
to implement. When a particular rule-of-thumb is difficult to implement, it is often ignored.
After the product is built, it will often fail emission requirements and various time consuming
and costly add-ons are then required. Proper EMC design does not require advanced degrees
from universities, nor does it require strenuous mathematics. It does require a basic
understanding of the underlying principles of the potential causes of EMC emissions. With
this basic understanding, circuit board designers can make trade-off decisions during the
design phase to ensure optimum EMC design. Consideration of these potential sources will
allow the design to pass the emissions requirements the first time in the test laboratory. A
number of other books have been published on EMC. Most are general books on EMC and
do not focus on printed circuit board is intended to help EMC engineers and design design.
This book engineers understand the potential sources of emissions and how to reduce,
control, or eliminate these sources. This book is intended to be a 'hands-on' book, that is,
designers should be able to apply the concepts in this book directly to their designs in the realworld.
PCB Design for Real-World EMI Control
Electromagnetism
Foundations of Applied Electrodynamics
Modern Antennas
From Numerical Models to Industrial Applications
Why yet another book on antennas ? The aim of the authors was to
offer a didactic text appropriate for advanced graduate students, as
well as a practical work for practicing engineers; to combine a solid
theoretical treatment with a practical development which should
allow the serious reader to undertake antenna design from fIrst
principles. To accomplish these goals, the authors bring together
their contributions from both industry and the academic
environment. The developments of the various topics start at a level
which is accessible to a novice in the speciality, but give a treatment
which culminates at an advanced level. Another important feature of
the book is its use of practical examples illustrating real
engineering problems and designs. In most cases, the explanation is
sufficient to grasp the principles of operation of the related
equipment, and, where appropriate, the reader is referred to a
relevant bibliography for more complete and hence more
sophisticated methodologies of design. Of particular note are the
chapters on specialist subjects such as antennas and signal theory,
and signal processing antennas, showing how the antenna may be
combined with signal processing techniques in imaging
applications, in angular superresolution, and in adaptive arrays to
suppress interference and jamming. Another example is the chapter
on the use of polarimetry to enhance the wealth of information
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which may be extracted, for example, from radar signals.
This book contains the edited versions of the papers presented at
the Second International Workshop on Electric and Magnetic Fields
held at the Katholieke Universiteit van Leuven (Belgium) in May
1994. This Workshop deals with numerical solutions of
electromagnetic problems in real life applications. The topics
include coupled problems (thermal, mechanical, electric circuits),
CAD & CAM applications, 3D eddy current and high frequency
problems, optimisation and application oriented numerical
problems. This workshop was organised jointly by the AIM
(Association of Engineers graduated from de Montefiore Electrical
Institute) together with the Departments of Electrical Engineering
of the Katholieke Universiteit van Leuven (Prof. R. Belmans), the
University of Gent (Prof. J. Melkebbek) and the University of Liege
(Prof. W. Legros). These laboratories are working together in the
framework of the Pole d'Attraction Interuniversitaire - InterUniversity Attractie-Pole 51 - on electromagnetic systems led by the
University of Liege and the research work they perform covers most
of the topics of the Workshop. One of the principal aims of this
Workshop was to provide a bridge between the electromagnetic
device designers, mainly industrialists, and the electromagnetic
field computation developers. Therefore, this book contains a
continuous spectrum of papers from application of electromagnetic
models in industrial design to presentation of new theoretical
developments.
Time-Domain Electromagnetic Reciprocity in Antenna Modeling
Electromagnetic Shielding
Electromagnetic Theory
Theory and Applications in Antenna Engineering
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