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Applied Electromagnetics and Electromagnetic Compatibility deals with Radio Frequency
Interference (RFI), which is the reception of undesired radio signals originating from digital
electronics and electronic equipment. With today's rapid development of radio communication,
these undesired signals as well as signals due to natural phenomena such as lightning,
sparking, and others are becoming increasingly important in the general area of Electro
Magnetic Compatibility (EMC). EMC can be defined as the capability of some electronic
equipment or system to be operated at desired levels of performance in a given
electromagnetic environment without generating EM emissions unacceptable to other systems
operating in the vicinity.
A real-world guide to practical applications of groundpenetrating radar (GPR) The
nondestructive nature of ground penetrating radar makes itan important and popular method of
subsurface imaging, but it is ahighly specialized field, requiring a deep understanding of
theunderlying science for successful application. Introduction toGround Penetrating Radar:
Inverse Scattering and DataProcessing provides experienced professionals with
thebackground they need to ensure precise data collection andanalysis. Written to build upon
the information presented in more generalintroductory volumes, the book discusses the
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fundamentalmathematical, physical, and engineering principles upon which GPRis built. Realworld examples and field data provide readers anaccurate view of day-to-day GPR use. Topics
include: 2D scattering for dielectric and magnetic targets 3D scattering equations and migration
algorithms Host medium characterization and diffraction tomography Time and frequency steps
in GPR data sampling The Born approximation and the singular valuedecomposition The six
appendices contain the mathematical proofs of allexamples discussed throughout the book.
Introduction to GroundPenetrating Radar: Inverse Scattering and Data Processing is
acomprehensive resource that will prove invaluable in the field.
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
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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.
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.
A thorough description of classical electromagnetic radiation, for electrical engineers and
physicists.
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For this new edition (first edition 1992) Dr Tai has added a chapter further explaining the
confusion that usually arises in misinterpretation of Gibbs's notation for divergence and curl.
He also expands on the use of the symbolic vector in the general non-orthogonal curvilinear
system andderives new vector theorems and vector and dyadic identities. With these and other
improvements the book is an even clearer introduction to vector and dyadic analysis for
graduate students.
Energy and power are fundamental concepts in electromagnetism and circuit theory, as well as
in optics, signal processing, power engineering, electrical machines, and power electronics.
However, in crossing the disciplinary borders, we encounter understanding difficulties due to
(1) the many possible mathematical representations of the same physical objects, and (2) the
many possible physical interpretations of the same mathematical entities. The monograph
proposes a quantum and a relativistic approach to electromagnetic power theory that is based
on recent advances in physics and mathematics. The book takes a fresh look at old debates
related to the significance of the Poynting theorem and the interpretation of reactive power.
Reformulated in the mathematical language of geometric algebra, the new expression of
electromagnetic power reflects the laws of conservation of energy-momentum in fields and
circuits. The monograph offers a mathematically consistent and a physically coherent
interpretation of the power concept and of the mechanism of power transmission at the
subatomic (mesoscopic) level. The monograph proves (paraphrasing Heaviside) that there is
no finality in the development of a vibrant discipline: power theory.
Providing an ideal transition from introductory to advanced concepts, Electromagnetics,
Second Edition builds a foundation that allows electrical engineers to confidently proceed with
Page 4/23

Download Free Generalized Vector And Dyadic Analysis Applied
Mathematics In Field Theory Ieeeoup Series On Electromagnetic Wave
Theory
the development of advanced EM studies, research, and applications. This second edition of a
popular text continues to offer coverage that spans the entire field, from electrostatics to the
integral solutions of Maxwell’s equations. The book provides a firm grounding in the
fundamental concepts of electromagnetics and bolsters understanding through the use of
classic examples in shielding, transmission lines, waveguides, propagation through various
media, radiation, antennas, and scattering. Mathematical appendices present helpful
background information in the areas of Fourier transforms, dyadics, and boundary value
problems. The second edition adds a new and extensive chapter on integral equation methods
with applications to guided waves, antennas, and scattering. Utilizing the engaging style that
made the first edition so appealing, this second edition continues to emphasize the most
enduring and research-critical electromagnetic principles.

Effective Surveillance for Homeland Security: Balancing Technology and Social
Issues provides a comprehensive survey of state-of-the-art methods and tools for
the surveillance and protection of citizens and critical infrastructures against
natural and deliberate threats. Focusing on current technological challenges
involving multi-disciplinary prob
The Second Law, a cornerstone of thermodynamics, governs the average
direction of dissipative, non-equilibrium processes. But it says nothing about their
actual rates or the probability of fluctuations about the average. This
interdisciplinary book, written and peer-reviewed by international experts,
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presents recent advances in the search for new non-equilibrium principles
beyond the Second Law, and their applications to a wide range of systems
across physics, chemistry and biology. Beyond The Second Law brings together
traditionally isolated areas of non-equilibrium research and highlights potentially
fruitful connections between them, with entropy production playing the unifying
role. Key theoretical concepts include the Maximum Entropy Production principle,
the Fluctuation Theorem, and the Maximum Entropy method of statistical
inference. Applications of these principles are illustrated in such diverse fields as
climatology, cosmology, crystal growth morphology, Earth system science,
environmental physics, evolutionary biology and technology, fluid turbulence,
microbial biogeochemistry, plasma physics, and radiative transport, using a wide
variety of analytical and experimental techniques. Beyond The Second Law will
appeal to students and researchers wishing to gain an understanding of entropy
production and its central place in the science of non-equilibrium systems – both
in detail and in terms of the bigger picture.
This best-selling title provides in one handy volume the essential mathematical
tools and techniques used to solve problems in physics. It is a vital addition to the
bookshelf of any serious student of physics or research professional in the field.
The authors have put considerable effort into revamping this new edition.
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Updates the leading graduate-level text in mathematical physics Provides
comprehensive coverage of the mathematics necessary for advanced study in
physics and engineering Focuses on problem-solving skills and offers a vast
array of exercises Clearly illustrates and proves mathematical relations New in
the Sixth Edition: Updated content throughout, based on users' feedback More
advanced sections, including differential forms and the elegant forms of
Maxwell's equations A new chapter on probability and statistics More elementary
sections have been deleted
Bridges the gap between electromagnetics and circuits by addressing
electrometric modeling (EM) using the Partial Element Equivalent Circuit (PEEC)
method This book provides intuitive solutions to electromagnetic problems by
using the Partial Element Equivalent Circuit (PEEC) method. This book begins
with an introduction to circuit analysis techniques, laws, and frequency and time
domain analyses. The authors also treat Maxwell's equations, capacitance
computations, and inductance computations through the lens of the PEEC
method. Next, readers learn to build PEEC models in various forms: equivalent
circuit models, non-orthogonal PEEC models, skin-effect models, PEEC models
for dielectrics, incident and radiate field models, and scattering PEEC models.
The book concludes by considering issues like stability and passivity, and
Page 7/23

Download Free Generalized Vector And Dyadic Analysis Applied
Mathematics In Field Theory Ieeeoup Series On Electromagnetic Wave
Theory
includes five appendices some with formulas for partial elements. Leads readers
to the solution of a multitude of practical problems in the areas of signal and
power integrity and electromagnetic interference Contains fundamentals,
applications, and examples of the PEEC method Includes detailed mathematical
derivations Circuit Oriented Electromagnetic Modeling Using the PEEC
Techniques is a reference for students, researchers, and developers who work
on the physical layer modeling of IC interconnects and Packaging, PCBs, and
high speed links.
This book is a concise introduction to electromagnetics and electromagnetic
fields that covers the aspects of most significance for engineering applications by
means of a rigorous, analytical treatment. After an introduction to equations and
basic theorems, topics of fundamental theoretical and applicative importance,
including plane waves, transmission lines, waveguides and Green's functions,
are discussed in a deliberately general way. Care has been taken to ensure that
the text is readily accessible and self-consistent, with conservation of the
intermediate steps in the analytical derivations. The book offers the reader a
clear, succinct course in basic electromagnetic theory. It will also be a useful
lookup tool for students and designers.
Employed in a large number of commercial electromagnetic simulation packages,
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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 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.
Essentials of Math Methods for Physicists aims to guide the student in learning
the mathematical language used by physicists by leading them through worked
examples and then practicing problems. The pedagogy is that of introducing
concepts, designing and refining methods and practice them repeatedly in
physics examples and problems. Geometric and algebraic approaches and
methods are included and are more or less emphasized in a variety of settings to
accommodate different learning styles of students. Comprised of 19 chapters,
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this book begins with an introduction to the basic concepts of vector algebra and
vector analysis and their application to classical mechanics and electrodynamics.
The next chapter deals with the extension of vector algebra and analysis to
curved orthogonal coordinates, again with applications from classical mechanics
and electrodynamics. These chapters lay the foundations for differential
equations, variational calculus, and nonlinear analysisin later discussions. High
school algebra of one or two linear equations is also extended to determinants
and matrix solutions of general systems of linear equations, eigenvalues and
eigenvectors, and linear transformations in real and complex vector spaces. The
book also considers probability and statistics as well as special functions and
Fourier series. Historical remarks are included that describe some physicists and
mathematicians who introduced the ideas and methods that were perfected by
later generations to the tools routinely used today. This monograph is intended to
help undergraduate students prepare for the level of mathematics expected in
more advanced undergraduate physics and engineering courses.
The first of two books concentrating on the dynamics of slender bodies within or
containing axial flow, Fluid-Structure Interaction, Volume 1 covers the
fundamentals and mechanisms giving rise to flow-induced vibration, with a
particular focus on the challenges associated with pipes conveying fluid. This
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volume has been thoroughly updated to reference the latest developments in the
field, with a continued emphasis on the understanding of dynamical behaviour
and analytical methods needed to provide long-term solutions and validate the
latest computational methods and codes. In this edition, Chapter 7 from Volume
2 has also been moved to Volume 1, meaning that Volume 1 now mainly treats
the dynamics of systems subjected to internal flow, whereas in Volume 2 the
axial flow is in most cases external to the flow or annular. Provides an in-depth
review of an extensive range of fluid-structure interaction topics, with detailed realworld examples and thorough referencing throughout for additional detail
Organized by structure and problem type, allowing you to dip into the sections
that are relevant to the particular problem you are facing, with numerous
appendices containing the equations relevant to specific problems Supports
development of long-term solutions by focusing on the fundamentals and
mechanisms needed to understand underlying causes and operating conditions
under which apparent solutions might not prove effective
Unmatched in its coverage of the topic, the first edition of GENERALIZED
VECTOR AND DYADIC ANALYSIS helped revolutionize the treatment of
boundary-value problems, establishing itself as a classic in the field. This
expanded, revised edition is the most comprehensive book available on vector
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analysis founded upon the new method symbolic vector. GENERALIZED
VECTOR AND DYADIC ANALYSIS presents a copious list of vector and dyadic
identities, along with various forms of Green's theorems with derivations. In
addition, this edition presents an historical study of the past mis-understandings
and contradictions that have occurred in vector analysis presentations, furthering
the reader's understanding of the subject. Sponsored by: IEEE Antennas and
Propagation Society.
This adaptation of Arfken and Weber's bestselling 'Mathematical Methods for
Physicists' is a comprehensive, accessible reference for using mathematics to
solve physics problems. Introductions and review material provide context and
extra support for key ideas, with detailed examples.
The first volume ever to cover all aspects of the subject, Architectural
Electromagnetic Shielding Handbook provides the practicing architect/engineer
with a comprehensive guide to electromagnetic shielding. This practical
handbook is a one-stop source for every form of shielding enclosure now used in
commercial and government test laboratories, communication and computer
centers, and electromagnetic hardened facilities designed to prevent
electromagnetic interference (EMI) from reaching either a sensitive piece of
equipment or an unauthorized agency. Additional features include: extensive
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supporting information on penetrations such as doors, vents, piping, and
electromagnetic filters for each type of shielding complete descriptions of
modular, welded, and architectural forms of shielding as well as design checklists
for shielded enclosure installation detailed descriptions of performance
specifications and methods of testing necessary to prove performance Now you
can have practical design and manufacturing techniques for solving ESD
problems associated with sophisticated equipment used in a home or office
environment. This book takes the mystery out of ESD by showing how it is
generated and how it affects electronic devices, such as integrated circuits. It
provides practical guidelines and the rationale on how ESD solutions can work
for you.
As relevant today as it was when it was first published 20 years ago, this book is
a classic in the field. Nowhere else can you find more complete coverage of
radiation and scattering of waves. The chapter: Asympotic Evaluation of Integrals
is considered the definitive source for asympotic techniques. This book is
essential reading for engineers, physicists and others involved in the fields of
electromagnetics and acoustics. It is also an indispensable reference for
advanced engineering courses.
Professor Jean Van Bladel, an eminent researcher and educator in fundamental
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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.
This second edition comes from your suggestions for a more lively format, selflearning aids for students, and the need for applications and projects without
being distracted from EM Principles. Flexibility Choose the order, depth, and
method of reinforcing EM Principles—the PDF files on CD provide Optional
Topics, Applications, and Projects.Affordability Not only is this text priced below
competing texts, but also the topics on CD (and downloadable to registered
users) provide material sufficient for a second term of study with no additional
book for students to buy.MATLAB This book takes full advantage of MATLAB's
power to motivate and reinforce EM Principles. No other EM books is better
integrated with MATLAB. The second edition is even richer and easier to
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incorporate into course use with the new, self-paced MATLAB tutorials on the CD
and available to registered users.
Scatteringofelectromagneticwavesonthree-dimensional,dielectricstructures is a
basic interaction process in physics, which is also of great practical - portance.
Most of our visual impressions are caused not by direct but by scattered light, as
everybody can experience of looking directly at the sun. Several modern
measurement technologies in technical and medical diagn- tics are also based on
this interaction process. Atmospheric remote sensing with lidar and radar as well
as nephelometer instruments for measuring s- pended particulates in a liquid or
gas colloid are only a few examples where scattered electromagnetic waves
provide us with information concerning the structure and consistence of the
objects under consideration. Using the inf- mation of the elastically scattered
electromagnetic wave is a common ground of most of those measuring methods.
The phrase “elastically scattered” - presses the restriction that we consider such
interaction processes only where the scattered wave possesses the same
wavelength as the primary incident wave. This book addresses this special
scattering problem.
Written by a leading expert in the field, this practical new resource presents the
fundamentals of electromagnetics and antenna technology. This book covers the
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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.
A triennial summation of the state of the art in radio science This book is the fourth in the
modern series of triennial reviews prepared by the International Union of Radio Science to
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further communication and understanding of the status and future of radio science, both for
those working in the field, and for those who want to know what is of current importance in this
area. The International Union of Radio Science, URSI (Union Radio-Scientifique
Internationale), has divided the subject of "Radio Science" according to the ten topics of the
Scientific Commissions that make up URSI. This volume consists of thirty-eight original, peerreviewed papers. Each paper provides a critical, in-depth review of–and, in many cases,
tutorial on–advances and research that have been of significant importance within the area of
interest of the Commissions during the past three to four years. Among the topics covered are:
Electromagnetic metrology Fields and waves Signals and systems Electronics and photonics
Electromagnetic noise and interference Wave propagation and remote sensing Ionospheric
radio and propagation Waves in plasmas Radio astronomy Electromagnetics in biology and
medicine With an included CD-ROM of the full book text, allowing the user to do full-text
searching of all the papers, the Review of Radio Science: 1999—2002 is a resource of vital
importance to anyone working in, or with an interest in, radio science.
Providing coverage of the mathematics necessary for advanced study in physics and
engineering, this text focuses on problem-solving skills and offers a vast array of exercises, as
well as clearly illustrating and proving mathematical relations.
The book introduces the basic foundations of high mathematics and vector algebra. Then, it
explains the basic aspects of classical electrodynamics and electromagnetism. Based on such
knowledge readers investigate various radio propagation problems related to guiding
structures connecting electronic devices with antenna terminals placed at the different radar
systems. It explains the role of antennas in process of transmission of radio signals between
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the terminals. Finally, it shows the relation between the main operational charactistics of each
kind of radar and the corresponding knowledge obtained from the previous chapters.
Electrical Engineering Wave Propagation and Scattering in Random Media A volume in the
IEEE/OUP Series on Electromagnetic Wave Theory Donald G. Dudley, Series Editor This
IEEE Classic Reissue presents a unified introduction to the fundamental theories and
applications of wave propagation and scattering in random media. Now for the first time, the
two volumes of Wave Propagation and Scattering in Random Media previously published by
Academic Press in 1978 are combined into one comprehensive volume. This book presents a
clear picture of how waves interact with the atmosphere, terrain, ocean, turbulence, aerosols,
rain, snow, biological tissues, composite material, and other media. The theories presented will
enable you to solve a variety of problems relating to clutter, interference, imaging, object
detection, and communication theory for various media. This book is expressly designed for
engineers and scientists who have an interest in optical, microwave, or acoustic wave
propagation and scattering. Topics covered include: Wave characteristics in aerosols and
hydrometeors Optical and acoustic scattering in sea water Scattering from biological materials
Pulse scattering and beam wave propagation in such media Optical diffusion in tissues and
blood Transport and radiative transfer theory Kubelka—Munk flux theory and plane-parallel
problem Multiple scattering theory Wave fluctuations in turbulence Strong fluctuation theory
Rough surface scattering Remote sensing and inversion techniques Imaging through various
media About the IEEE/OUP Series on Electromagnetic Wave Theory Formerly the IEEE Press
Series on Electromagnetic Waves, this joint series between IEEE Press and Oxford University
Press offers outstanding coverage of the field with new titles as well as reprintings and
Page 18/23

Download Free Generalized Vector And Dyadic Analysis Applied
Mathematics In Field Theory Ieeeoup Series On Electromagnetic Wave
Theory
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. See page il of the
front matter for a listing of books in this series.
This book addresses key aspects of recent developments in applied mathematical analysis
and its use. It also highlights a broad range of applications from science, engineering,
technology and social perspectives. Each chapter investigates selected research problems and
presents a balanced mix of theory, methods and applications for the chosen topics. Special
emphasis is placed on presenting basic developments in applied mathematical analysis, and
on highlighting the latest advances in this research area. The book is presented in a selfcontained manner as far as possible, and includes sufficient references to allow the interested
reader to pursue further research in this still-developing field. The primary audience for this
book includes graduate students, researchers and educators; however, it will also be useful for
general readers with an interest in recent developments in applied mathematical analysis and
applications.
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
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book?s contribution to the field of Electromagnetics.
Reviews in Plasmonics 2015, the second volume of the new book series from Springer, serves
as a comprehensive collection of current trends and emerging hot topics in the field of
Plasmonics and closely related disciplines. It summarizes the year’s progress in surface
plasmon phenomena and its applications, with authoritative analytical reviews in sufficient
detail to be attractive to professional researchers, yet also appealing to the wider audience of
scientists in related disciplines of Plasmonics. Reviews in Plasmonics offers an essential
source of reference material for any lab working in the Plasmonics field and related areas. All
academics, bench scientists, and industry professionals wishing to take advantage of the latest
and greatest in the continuously emerging field of Plasmonics will find it an invaluable
resource.
The leading text and reference on radar cross section (RCS) theory and applications, this work
presents a comparison of two radar signal strengths. One is the strength of the radar bean
sweeping over a target, the other is the strength of the reflected echo senses by the receiver.
This book shows how the RCS "gauge" can be predicted for theoretical objects.
This book focuses on components such as filters, transformers, amplifiers, mixers, and
oscillators. Even the phase lock loop chapter (the last in the book) is oriented toward practical
circuit design, in contrast to the more systems orientation of most communication texts.
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
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antennas that are integrated into such structures aircrafts or skyscrapers.
General Vector and Dyadic AnalysisApplied Mathematics in Field TheoryWiley-IEEE Press
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 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.
Practical ultrawideband phased array technology used in airborne and ground-based systems
applications. Ultrawideband phased array antennas are an enabling technology for many
ground-based and airborne communications and radar systems. This book surveys
electromagnetic theory and phased array antenna theory and provides examples of
ultrawideband phased array antenna technology. It describes some of the research on
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ultrawideband phased arrays undertaken by the authors and their colleagues at MIT Lincoln
Laboratory over the last ten years. The book focuses on experimental prototype ultrawideband
phased array technology developed at Lincoln Laboratory for applications in the VHF and UHF
bands from approximately 100 MHz to 1 GHz, and addresses dipole, monopole, loop, and
other antenna array elements. It offers examples of antennas for both airborne and ground
vehicle applications. Most of the examples are developed in the context of rapid prototyping for
quick assessment of communications and radar systems feasibility, with measurements and
numerical electromagnetic simulation results provided for many prototype examples. The book
is intended primarily for practicing antenna engineers, radar engineers, and communications
engineers, and for graduate students and researchers in electrical engineering. Readers need
no prior knowledge of ultrawideband antennas, although some background in electromagnetic
theory, antennas, radar, and communications would be helpful.
"This invaluable book provides a comprehensive framework for the formulation and solution
ofnumerous problems involving the radiation, reception, propagation, and scattering of
electromagnetic and acoustic waves. Filled with original derivations and theorems, it includes
the first rigorous development of plane-wave expansions for time-domain electromagnetic and
acoustic fields. For the past 35 years, near-field measurement techniques have been confined
to the frequency domain. Now, with the publication of this book, probe-corrected near-field
measurement techniques have been extended to ultra-wide-band, short-pulse transmitting and
receiving antennas and transducers. By combining unencumbered straightforward derivations
with in-depth expositions of prerequisite material, the authors have created an invaluable
resource for research scientists and engineers in electromagnetics and acoustics, and a
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definitive reference on plane-wave expansions and near-field measurements. Featured topics
include: * An introduction to the basic electromagnetic and acoustic field equations * A rigorous
development of time-domain and frequency-domain plane-wave representations * The
formulation of time-domain, frequency-domain, and static planar near-field measurement
techniques with and without probe-correction * Sampling theorems and computation schemes
for time-domain and frequency-domain fields * Analytic-signal formulas that simplify the
formulation and analysis of transient fields * Wave phenomena, such as ``electromagnetic
missiles"" encountered only in the time domain * Definitive force and power relations for
electromagnetic and acoustic fields and sources." Sponsored by: IEEE Antennas and
Propagation Society.
At the beginning of the 21st century the world still faces various global environmental issues.
Examples include the rise in atmosperic temperature due to the increase of atmosperic carbon
dioxide, the depletion of the ozone layer and El Nino related climatic anomalies. Remote
sensing technologies that use electromagnetic waves are quite useful in measuring physical
parameters which describe global environments. This book covers the theory of
electromagnetic remote sensing and the basic technologies used.
This volume contains the papers presented at the title conference. Speakers from 13 different
countries were represented at the meeting. A broad range of topics in theoretical and applied
wave propagation is covered.
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