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Ultra-Wideband, Short Pulse Electromagnetics 9
Sep 28 2019 Ultra-wideband (UWB), short-pulse (SP)
electromagnetics are now being used for an increasingly wide variety of applications, including collision
avoidance radar, concealed object detection, and communications. Notable progress in UWB and SP
technologies has been achieved by investigations of their theoretical bases and improvements in solidstate manufacturing, computers, and digitizers. UWB radar systems are also being used for mine
clearing, oil pipeline inspections, archeology, geology, and electronic effects testing. Ultra-wideband
Short-Pulse Electromagnetics 9 presents selected papers of deep technical content and high scientific
quality from the UWB-SP9 Conference, which was held from July 21-25, 2008, in Lausanne, Switzerland.
The wide-ranging coverage includes contributions on electromagnetic theory, time-domain computational
techniques, modeling techniques, antennas, pulsed-power, UWB interactions, radar systems, UWB
communications, broadband systems and components. This book serves as a state-of-the-art reference
for scientists and engineers working in these applications areas.
Electromagnetics
Mar 27 2022 Co-published with Oxford University Press. A handy reference for
engineers and physicists, this IEEE reprinting of the classic text provides a deep, fundamental
understanding of electromagnetics. Providing a pertinent historical overview for each chapter, it shows
how special relativity is used to develop a complete electromagnetic theory from Coulomb's Law, with the
need relativity theory developed in an early chapter. Electromagnetics also contains many applications
for the chapters covering electrostatics, magnetostatics, electrodynamics, while the final three chapters
of the book extend the electromagnetic theory to dielectric magnetic and conducting materials.
Analytical Modeling in Applied Electromagnetics
Dec 12 2020 Analytical Modeling in Applied
Electromagnets encompasses the most complete treatment on the subject published to date, focusing on
the nature of models in radio engineering. This leading-edge resource brings you detailed coverage of the
latest topics, including metamaterials, photonic bandgaps and artificial impedance surfaces, and applies
these concepts to a wide range of applications. The book provides you with working examples that are
mainly directed to antenna applications, but the modeling methods and results can be used for other
practical devices as well.
Multiresolution Frequency Domain Technique for Electromagnetics
Jul 31 2022 In this book, a general
frequency domain numerical method similar to the finite difference frequency domain (FDFD) technique is
presented. The proposed method, called the multiresolution frequency domain (MRFD) technique, is
based on orthogonal Battle-Lemarie and biorthogonal Cohen-Daubechies-Feauveau (CDF) wavelets. The
objective of developing this new technique is to achieve a frequency domain scheme which exhibits
improved computational efficiency figures compared to the traditional FDFD method: reduced memory
and simulation time requirements while retaining numerical accuracy. The newly introduced MRFD
scheme is successfully applied to the analysis of a number of electromagnetic problems, such as
computation of resonance frequencies of one and three dimensional resonators, analysis of propagation
characteristics of general guided wave structures, and electromagnetic scattering from two dimensional
dielectric objects. The efficiency characteristics of MRFD techniques based on different wavelets are
compared to each other and that of the FDFD method. Results indicate that the MRFD techniques provide
substantial savings in terms of execution time and memory requirements, compared to the traditional

FDFD method. Table of Contents: Introduction / Basics of the Finite Difference Method and
Multiresolution Analysis / Formulation of the Multiresolution Frequency Domain Schemes / Application of
MRFD Formulation to Closed Space Structures / Application of MRFD Formulation to Open Space
Structures / A Multiresolution Frequency Domain Formulation for Inhomogeneous Media / Conclusion
Field Analysis and Electromagnetics
Jul 07 2020 Intended for advanced undergraduates and graduate
students in electrical engineering and physics, this text presents a science-oriented, mathematically
complete, and unified approach to the study of field theory and electromagnetics. To facilitate a detailed
development of the theoretical material, the authors reject the traditional historical "case study" approach
in favor of the theory's logical development, followed by examples that illuminate facets of the theory. The
book may be divided into three parts: field analysis, basic electromagnetic theory, and applications. Basic
laws and concepts — along with their implications — are thoroughly discussed before detailed
mathematical analysis is undertaken. In addition to rigorous treatments of all relevant derivations and
proofs, appropriate emphasis is placed upon the physical significance of mathematical operations.
Fundamentals of the General Theory of the Universe
Jun 25 2019 Fundamentals of the General Theory of
the Universe builds upon knowledge empirically obtained by mankind. In doing so, it interprets
phenomena that have until now lacked definitive explanation, such as superconductivity and propagation
of electromagnetic waves in conductor and in vacuum; the book also resolves the dilemma of the wellknown wave-practical dualism. For the first time ever, this book answers the question, “What is
gravitational interaction?” The book points out the connection between our material world and the world
of elementary particles, as exemplified by n0?1H1. Here one will find classification of matter and its
creation. The author underscores the universal character of the laws of energy distribution at all matter
levels. The levels themselves are triune and built in “the image and after the likeliness”. This book is the
first attempt ever at combining all natural sciences and stepping out of the bounds of generally accepted
concepts.
Field Theory of Guided Waves
Sep 20 2021 "Co-published with Oxford University Press Long considered
the most comprehensive account of electromagnetic theory and analytical methods for solving
waveguide and cavity problems, this new Second Edition has been completely revised and thoroughly
updated -- approximately 40% new material!Packed with examples and applications FIELD THEORY OF
GUIDED WAVES provides solutions to a large number of practical structures of current interest. The book
includes an exceptionally complete discussion of scalar and Dyadic Green functions. Both a valuable
review and source of basic information on applied mathematical topics and a hands-on source for
solution methods and techniques, this book belongs on the desk of all engineers working in microwave
and antenna systems!" Sponsored by: IEEE Antennas and Propagation Society
Impulse Time-Domain Electromagnetics of Continuous Media
May 05 2020 This book focuses on the
interactions of ultrashort single-cycle electromagnetic pulses with dispersive, lossy, and magnetized
media. A number of new results are presented here and are not found elsewhere in the literature.
Comparisons between time-domain - frequency-domain methods will engage the broad electromagnetic
theory community of physical and electrical engineers. In finding solutions directly in time domain, that
is, beyond the scope of traditional Fourier presentations, A.B. Shvartsburg provides new insights for
engineers and physicists in many areas: space and plasma physics, optics and communication theory,
general and wave physics, optoelectronics, and radio techniques.
Fundamental Electromagnetics and Applications
Mar 03 2020 Electromagnetics involves the
macroscopic behavior of electric charges in vacuum and matter. This behavior can be accurately
characterized by the Lorentz force law and Maxwell's equations, which were derived from experiments
showing how forces on charges depend on the relative locations and motions of other charges nearby.
Additional relevant laws of physics include Newton's law, photon quantization, and the conservation
relations for charge, energy, power, and momentum. Electromagnetic phenomena underlie most of the
"electrical" in "electrical engineering" and are basic to a sound understanding of that discipline.Electrical
engineering has delivered four "miracles" - sets of phenomena that could each be considered true magic
prior to their development. The first of these to impress humanity was the electrical phenomenon of
lightning, often believed to be a tool of heaven, and the less powerful magnetic force that caused
lodestones to point north. The explanation and application of these invisible forces during the eighteenth
and nineteenth centuries vaulted electrical engineering to the forefront of commercial interest as motors,
generators, electric lights, batteries, heaters, telephones, record players, and many other devices
emerged.The second set of miracles delivered the ability to communicate instantly without wires around

the world, not only dots and dashes, but also voice, images, and data. Such capabilities had been
commonplace in fairy tales, but were beyond human reach until Hertz demonstrated radiowave
transmission in 1888, 15 years after Maxwell's predictions. Marconi extended the technique to
intercontinental distances.Third came electronics and photonics - the ability to electrically manipulate
individual electrons and atoms in vacuum and in matter so as to generate, amplify, manipulate, and detect
electromagnetic signals. During the twentieth century vacuum tubes, diodes, transistors, integrated
circuits, lasers, and superconductors all vastly extended the capabilities and applications of
electromagnetics.The fourth set of electrical phenomena involves cybernetics and informatics - the
manipulation of electrical signals so complex that entirely new classes of functionality are obtained, such
as optimum signal processing, computers, robotics, and artificial intelligence. This text focuses on the
electromagnetic nature of the first three sets of phenomena and explores many of their most important
applications.Chapter 1 of this text begins with a brief review of the underlying laws of physics, followed
by the Lorentz force law and the nature of electric and magnetic fields. Chapter 2 introduces
electrodynamics and Maxwell's equations, leading to uniform plane waves in space and media, and
definitions of power, energy, boundary conditions, and uniqueness. The next four chapters address static
and quasistatic systems beginning with Chapter 3, which explores electromagnetics in the context of RLC
circuits and devices. Chapter 4 addresses the more general behavior of quasistatic electric and magnetic
fields in homogeneous and inhomogeneous media. Chapter 5 introduces electromagnetic forces while
Chapter 6 addresses their application to motors, generators, actuators, and sensors.The second half of
the text focuses on electrodynamics and waves, beginning with TEM transmission lines in Chapters 7 and
8, and waves in media and at boundaries in Chapter 9. Antennas and radiation are treated in Chapters 10
and 11, while optical and acoustic systems are addressed in Chapters 12 and 13, respectively. Acoustics
is introduced on its own merits and as a useful way to review electromagnetic wave phenomena such as
radiation and resonance in a more physical and familiar context. The appendices list natural constants
and review some of the prerequisite mathematics..............
Computational Electromagnetics
Apr 27 2022 Emerging Topics in Computational Electromagnetics in
Computational Electromagnetics presents advances in Computational Electromagnetics. This book is
designed to fill the existing gap in current CEM literature that only cover the conventional numerical
techniques for solving traditional EM problems. The book examines new algorithms, and applications of
these algorithms for solving problems of current interest that are not readily amenable to efficient
treatment by using the existing techniques. The authors discuss solution techniques for problems arising
in nanotechnology, bioEM, metamaterials, as well as multiscale problems. They present techniques that
utilize recent advances in computer technology, such as parallel architectures, and the increasing need to
solve large and complex problems in a time efficient manner by using highly scalable algorithms.
Atoms in Electromagnetic Fields
Jul 27 2019 ' This invaluable book presents papers written during the
last 40 years by Claude Cohen-Tannoudji and his collaborators on various physical effects which can be
observed on atoms interacting with electromagnetic fields. It consists of a personal selection of review
papers, lectures given at schools, as well as original experimental and theoretical papers. Emphasis is
placed on physical mechanisms and on general approaches (such as the dressed atom approach) having
a wide range of applications. Various topics are discussed, such as atoms in intense laser fields, photon
correlations, quantum jumps, radiative corrections, laser cooling and trapping, Bose–Einstein
condensation. In this new edition, about 200-page of new material has been added. Contents:Atoms in
Weak Broadband Quasiresonant Light Fields. Lights Shifts — Linear Superpositions of Atomic
SublevelsAtoms in Strong Radiofrequency Fields. The Dressed Atom Approach in the Radiofrequency
DomainAtoms in Intense Resonant Laser Beams. The Dressed Atom Approach in the Optical
DomainPhoton Correlations and Quantum Jumps. The Radiative Cascade of the Dressed AtomAtoms in
High Frequency Fields or in the Vacuum Field. Simple Physical Pictures for Radiative CorrectionsAtomic
Motion in Laser LightSisyphus Cooling and Subrecoil CoolingLévy Statistics and Laser
CoolingBose–Einstein Condensation Readership: Graduate students, academics, researchers and
engineers in atomic and laser physics. Keywords:Atom-Photon Interactions;Laser Cooling and
Trapping;Ultracold AtomsKey Features:Each reprint in the volume is preceded by a short commentary
giving its motivations, explaining how it fits in with the general evolution of the research field, and
pointing out connections between works done in different periodsReviews:“For many applications on the
topics of this journal, the absolute unique presentation by Cohen-Tannoudji of his research field will be
most valuable.”Laser and Particle Beams “The production quality is very high; even the smallest symbols

are easily readable, and some papers are reproduced in color. The clarity of the exposition, the wide
range of topics, and the logic of the presentation make this a valuable teaching reference. This book is
highly recommended for physicists and students working on atoms in intense laser fields, laser cooling
and trapping and Bose–Einstein condensation.”Optics & Photonics News '
The Transmission-Line Modeling Method
Feb 11 2021 Co-published with Oxford University Press. A
volume in the IEEE Press/OUP Electromagnetic Wave Series. Gain a thorough understanding of one of
the most important simulation tools in computational electromagnetics with this comprehensive
introduction to the TLM method. Written by one of the foremost researchers in the TLM method, this book
covers the entire area of electromagnetics from the basic principles to advanced formulations and
applications and including microwaves, antennas, RCS, electromagnetic compatibility, and
electromagnetic heating, while providing a clear explanation of modeling principles from lumped
components through 1, 2 and 3 dimensional complex systems.
Computational Methods for Electromagnetics
Jan 13 2021 "'Computational Methods for
Electromagnetics' is an indispensable resource for making efficient and accurate formulations for
electromagnetics applications and their numerical treatment. Employing a unified coherent approach that
is unmatched in the field, the authors detail both integral and differential equations using the method of
moments and finite-element procedures. In addition, readers will gain a thorough understanding of
numerical solution procedures. Detail is provided to enable the reader to implement concepts in software
and, in addition, a collection of related computer programs are available via the Internet. 'Computational
Methods for Electromagnetics' is designed for graduate-level classroom use or self-study, and every
chapter includes problems. It will also be of particular interest to engineers working in the aerospace,
defense, telecommunications, wireless, electromagnetic compatibility, and electronic packaging
industries." -- Amazon.com.
Wireless and Guided Wave Electromagnetics
Aug 20 2021 Wireless communications allow high-speed
mobile access to a global Internet based on ultra-wideband backbone intercontinental and terrestrial
networks. Both of these environments support the carrying of information via electromagnetic waves that
are wireless (in free air) or guided through optical fibers. Wireless and Guided Wave Electromagnetics:
Fundamentals and Applications explores the fundamental aspects of electromagnetic waves in wireless
media and wired guided media. This is an essential subject for engineers and physicists working with
communication technologies, mobile networks, and optical communications. This comprehensive book:
Builds from the basics to modern topics in electromagnetics for wireless and optical fiber communication
Examines wireless radiation and the guiding of optical waves, which are crucial for carrying high-speed
information in long-reach optical networking scenarios Explains the physical phenomena and practical
aspects of guiding optical waves that may not require detailed electromagnetic solutions Explores
applications of electromagnetic waves in optical communication systems and networks based on
frequency domain transfer functions in the linear regions, which simplifies the physical complexity of the
waves but still allows them to be examined from a system engineering perspective Uses MATLAB® and
Simulink® models to simulate and illustrate the electromagnetic fields Includes worked examples,
laboratory exercises, and problem sets to test understanding The book’s modular structure makes it
suitable for a variety of courses, for self-study, or as a resource for research and development.
Throughout, the author emphasizes issues commonly faced by engineers. Going a step beyond
traditional electromagnetics textbooks, this book highlights specific uses of electromagnetic waves with
a focus on the wireless and optical technologies that are increasingly important for high-speed
transmission over very long distances.
Engineering Electromagnetics
May 29 2022 This book provides students with a thorough theoretical
understanding of electromagnetic field equations and it also treats a large number of applications. The
text is a comprehensive two-semester textbook. The work treats most topics in two steps – a short,
introductory chapter followed by a second chapter with in-depth extensive treatment; between 10 to 30
applications per topic; examples and exercises throughout the book; experiments, problems and
summaries. The new edition includes: modifications to about 30-40% of the end of chapter problems; a
new introduction to electromagnetics based on behavior of charges; a new section on units; MATLAB
tools for solution of problems and demonstration of subjects; most chapters include a summary. The
book is an undergraduate textbook at the Junior level, intended for required classes in electromagnetics.
It is written in simple terms with all details of derivations included and all steps in solutions listed. It
requires little beyond basic calculus and can be used for self-study. The wealth of examples and

alternative explanations makes it very approachable by students. · More than 400 examples and
exercises, exercising every topic in the book · · Includes 600 end-of-chapter problems, many of them
applications or simplified applications · · Discusses the finite element, finite difference and method of
moments in a dedicated chapter
Army Research Task Summary: Index
Apr 15 2021
Elements of Electromagnetic Theory
Aug 27 2019
Finite Element Method Electromagnetics
Mar 15 2021 Employed in a large number of commercial
electromagnetic simulation packages, the finite element method is one of the most popular and wellestablished 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.
Electromagnetic Waves
Jan 01 2020
Electromagnetics
Jul 19 2021 The goal of this book is to convince the reader that electromagnetics is not
"Black Magic".It is a tutorial of assorted subject in electromagnetic wave properties. It includes a section
about polarization that describes a new method of solving the equations of polarization. There is also a
new formula to estimate antenna directivity.The book explains concepts by going beyond the what is
normally taught in formal education.There is emphasis on topics that the author found difficult to
understand completely.
Non-Stationary Electromagnetics
Oct 10 2020 This book is devoted to the investigations of nonstationary electromagnetic processes. The investigations are undertaken analytically mainly using the
Volterra integral equations approach. The book contains a systematic statement of this approach for the
investigations of electrodynamics phenomena in the time domain and new results and applications in
microwave techniques and photonics. Particular consideration is given to electromagnetic transients in
time-varying media and their potential applications. The approach is formulated and electromagnetic
phenomena are investigated in detail for a hollow metal waveguide, which contains moving dielectric or
plasma-bounded medium, and dielectric waveguides with time-varying medium inside a core.
Electromagnetics Explained
May 17 2021 Based on familiar circuit theory and basic physics, this book
serves as an invaluable reference for both analog and digital engineers alike. For those who work with
analog RF, this book is a must-have resource. With computers and networking equipment of the 21st
century running at such high frequencies, it is now crucial for digital designers to understand
electromagnetic fields, radiation and transmission lines. This knowledge is necessary for maintaining
signal integrity and achieving EMC compliance. Since many digital designers are lacking in analog design
skills, let alone electromagnetics, an easy-to-read but informative book on electromagnetic topics should
be considered a welcome addition to their professional libraries. Covers topics using conceptual
explanations and over 150 lucid figures, in place of complex mathematics Demystifies antennas,
waveguides, and transmission line phenomena Provides the foundation necessary to thoroughly
understand signal integrity issues associated with high-speed digital design
Relocation of the Woodbridge Research Facility Electromagnetic Pulse Simulators
Jun 17 2021
Time-harmonic Electromagnetic Fields
Sep 01 2022 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.
Plane-Wave Theory of Time-Domain Fields
Nov 22 2021 "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 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 frequencydomain 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.
Beyond Superstrings
Nov 10 2020 The world beyond Superstrings describes a world with dimensions
smaller than Planck length (1.616229 x 10-35 [m] ). Since 1971 Superstrings within the dimensions of the
Planck length have been considered the building elements for elementary particles . The question rises:
What are Superstrings made of? What is the building material for Superstrings. What are the 10
dimensions? This book offers an attempt to find new answers beyond unknown borders. To find the new
unknown boundaries we have to go back in time. Because when we start with the same mathematical
equations, the same knowledge, the same procedures, we will always find the same outcome, the same
answers. And soon we will believe that there is only one outcome. The only outcome within the Standard
Model where we will find the same elementary particles grounded on the same Superstring Theory. To
escape from the vicious circle in Quantum Mechanics, we have to leave the path of well known physics.
We have to leave behind the founders of Quantum Physics. Great scientists like Niels Bohr and Werner
Heisenberg. We have to leave behind the safe path of well- known physics. We even have to leave behind
the founders of classical physics. We have to leave behind a very special scientist like James Clerk
Maxwell, the founder of Classical Electrodynamics. And when we walk all alone in darkness, wondering
where to go, we have to remember the first beginning of the discovery of light. How a man, half a monk,
half a scientist, like Isaac Newton discovered the first principles of the light when he saw the first secrets
of light being revealed. When the pure white light was broken through a prism and separated in the colors
of the rainbow. Isaac Newton was touched by the beauty of the light as well as in his religious way as well
as in his scientific way. And that is the secret that the world has forgotten. Everything will be revealed to
us, when we step down from our towers of power and kneel humble for the beauty of that what has been
given to us. Because there is wisdom in beauty. There is knowledge in prayer. And the most powerful
wisdom will be given to us out of love. Do not claim wisdom but receive it humble and enjoy the beauty of
it. There is nothing more “non-scientific” in the world than to claim that we have found the “God’s
particle”. There is nothing more arrogant in the world than to claim that we have found the theory of
everything and that we have framed God into a quantum mechanical box. But when we make ourselves
humble and kneel for the beauty of the world. When we open our heart for the love that is carried by the
beauty, wisdom will come to us and answers will be given for free. Doors will be opened. And we will
discover the secrets to open the hidden doors to the unknown worlds. When we go back in time, back to
1672 when Isaac Newton just had discovered the beauty of light, showing all its hidden colors. And we
ask the “hidden world showing the beauty of light”: how can we build a world? We will simply find the
answers. And knowledge will be given to us for free. Knowledge beyond Superstrings. Knowledge
beyond 10-dimensional spaces. Because the world is always in balance. Newton’s second law of motions
simply expresses the balance in nature. And balance will be our answer. To build a world, we have to
build a world in balance. And that is the only knowledge that has been used to build a new theory beyond
Superstrings and beyond 10-dimensional spaces. The discovery journey to this new theory beyond
Superstrings will be lonely and dark. Because there will be no guidance from well known physics.
Equations have to be reinvented. And the road will lead straight through faith and believe, through
manipulation of truth, through political intrigues, through the darkness of the world. But there is always
the hope that at the end of the tunnel of darkness, there will be light.
Photon Creation — Annihilation
Jan 31 2020 This book provides a classical physics-based explanation of
quantum physics, including a full description of photon creation and annihilation, and successful working
models of both photons and electrons. Classical field theory, known to fully describe macroscopic scale

events, is shown to fully describe atomic scale events, including photon emission and annihilation. As
such the book provides a ‘top-down’ unification of electromagnetic and quantum theories.
Contents:Classical ElectrodynamicsProperties of Radiation FieldsTransmitting Biconical
AntennasReceiving Biconical AntennasClassical-Based Quantum TheoryQuantized Energy
ExchangesMatched Multipolar SourcesSpontaneous EmissionAbsorption, Emission,
EntanglementsEpilogue Readership: Students and researchers in atomic physics, theoretical physics and
electrodynamics. Keywords:Photon;Spontaneous
Emission;Absorption;Entanglement;Electron;KinematicKey Features:No other book provides a classical
physics-based explanation of quantum physics, including photon creation and annihilation, photon
structure and behavior, and electron structureDescribes a zero-Q radiation field with the electromagnetic
and kinematic properties of a photon. The continuum field solution that describes a photon enables us to
construct a viable electron model sufficient to create photon exchanges and a photon model that, in turn,
is sufficient to understand why photons diffract and reflect light as a wave but are created and annihilated
as a particle
Introduction to Engineering Electromagnetic Fields
Apr 03 2020 This is a textbook designed to provide
analytical background material in the area of Engineering Electromagnetic Fields for the senior level
undergraduate and preparatory level graduate electrical engineering students. It is also an excellent
reference book for researchers in the field of computational electromagnetic fields. The textbook covers ?
Static Electric and Magnetic Fields: The basic laws governing the Electrostatics, Magnetostatics with
engineering examples are presented which are enough to understand the fields and the electric current
and charge sources. Dynamic Electromagnetic Fields: The Maxwell's equations in Time-Domain and
solutions, the Maxwell's equations in Frequency-Domain and solutions. Extensive approaches are
presented to solve partial differential equations satisfying electromagnetic boundary value problems.
Foundation to electromagnetic field radiation, guided wave propagation is discussed to expose at the
undergraduate level application of the Maxwell's equations to practical engineering problems.
Beyond Einstein's Unified Field
Feb 23 2022 Veteran plasma physicist John Brandenburg reveals the new
theory that finally accomplishes what Einstein failed to do: the GEM Unification Theory proves the
mathematical and physical interrelation of the forces of gravity and electromagnetism! This theory
vindicates Einstein's dedication to unifying the fields in the final labor of his life. His quest became
legendary, then mythic, until the whole idea was dismissed as myth by other physicists; the gravityelectromagnetism problem pursued by Einstein until his death became regarded like the ancient Greek
problem of squaring the circle-an epic puzzle with no solution. But the other physicists were wrong, as
Brandenburg shows. It turns out the fields can be unified-the circle can be squared-and this has vast
implications for the future of humankind.Brandenburg starts out by tracing the evolution of thought on
the two long-term forces of nature, gravity and electromagnetism, from ancient times to the modern day.
He shows the intricate interweaving of Einstein's work with that of other physicists, including Sarkharov
and his "zero point” theory of gravity and the hidden fifth dimension of Kaluza and Klein. He also traces
the surprising, hidden influence of Nikola Tesla on Einstein's life.This book shows how, despite Einstein's
errors in the details, the successful GEM Unification Theory is built on his basic hypothesis that gravity
and electromagnetic forces could be unified, and that both controlled gravity and a new view of the
cosmos follow: hydrogen, the basic building block of the universe, can be unified with the vacuum itself!
The universe is self-renewing, a sort of "evergreen cosmos.” Brandenburg describes control of spacetime geometry through electromagnetism, and states that faster-than-light travel will be possible in the
future. Anti-gravity through electromagnetism is possible, which upholds the basic "flying saucer” design
utilizing "The Tesla Vortex.” A must read for any person interested in UFOs and leading-edge physics.See
the physics used at Area 51 explained!
The Plane Wave Spectrum Representation of Electromagnetic Fields
Jun 05 2020 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 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
Electromagnetic Theory
Oct 02 2022 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.
Beyond the Cellphone
Sep 08 2020 This book is intended to inform readers about wireless devices and
other radiation sources. Colourful illustrations by the author.
Electromagnetic Theory
Nov 30 2019 V. 1. I. Introduction. II. Outline of the electromagnetic connections.
Appendix A. The rotational ether in its application to electromagnetism. III. The elements of vectorial
algebra and analysis. IV. Theory of plane electromagnetic waves. Appendix B. A gravitational and
electromagnetic analogy -- v. 2. V. Mathematics and the age of the earth. VI. Pure diffusion of electric
displacement. Appendix C. Rational units. VII. Electromagnetic waves and generalised differentiation. VIII.
Generalised differentiation and divergent series. Appendix. D. On compressional electric or magnetic
waves. Appendix E. Dispersion. Appendix F. On the transformation of optical wave surfaces by
homogeneous strain. Appendix G. Note of the motion of a charged body at a speed equal to or greater
than that of light. Appendix H. Note on electrical waves in sea water. Appendix I. Note on the attenuation
of Hertzian waves along wires -- v. 3. IX. Waves from moving sources. Appendix J. Note on the size and
inertia of electrons. Appendix K. Vector analysis. X. Waves in the ether.
Electromagnetics for Engineering Students Part I
Jun 29 2022 Electromagnetics for Engineering Students
starts with an introduction to vector analysis and progressive chapters provide readers with information
about dielectric materials, electrostatic and magnetostatic fields, as well as wave propagation in different
situations. Each chapter is supported by many illustrative examples and solved problems which serve to
explain the principles of the topics and enhance the knowledge of students. In addition to the coverage of
classical topics in electromagnetics, the book explains advanced concepts and topics such as the
application of multi-pole expansion for scalar and vector potentials, an in depth treatment for the topic of
the scalar potential including the boundary-value problems in cylindrical and spherical coordinates
systems, metamaterials, artificial magnetic conductors and the concept of negative refractive index. Key
features of this textbook include: • detailed and easy-to follow presentation of mathematical analyses and
problems • a total of 681 problems (162 illustrative examples, 88 solved problems, and 431 end of chapter
problems) • an appendix of mathematical formulae and functions Electromagnetics for Engineering
Students is an ideal textbook for first and second year engineering students who are learning about
electromagnetism and related mathematical theorems.
New Foundations for Applied Electromagnetics
Nov 03 2022 This comprehensive new resource focuses
on applied electromagnetics and takes readers beyond the conventional theory with the use of

contemporary mathematics to improve the practical use of electromagnetics in emerging areas of field
communications, wireless power transfer, metamaterials, MIMO and direction-of-arrival systems. The
book explores the existing and novel theories and principles of electromagnetics in order to help
engineers analyze and design devices for todays applications in wireless power transfers, NFC, and
metamaterials.
Mathematical Foundations for Electromagnetic Theory
Jan 25 2022 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.
Electromagnetic Interactions
Oct 29 2019 This book is devoted to theoretical methods used in the
extreme circumstances of very strong electromagnetic fields. The development of high power lasers,
ultrafast processes, manipulation of electromagnetic fields and the use of very fast charged particles
interacting with other charges requires an adequate theoretical description. Because of the very strong
electromagnetic field, traditional theoretical approaches, which have primarily a perturbative character,
have to be replaced by descriptions going beyond them. In the book an extension of the semi-classical
radiation theory and classical dynamics for particles is performed to analyze single charged atoms and
dipoles submitted to electromagnetic pulses. Special attention is given to the important problem of field
reaction and controlling dynamics of charges by an electromagnetic field.
Electromagnetic Modelling of Power Electronic Converters
Aug 08 2020 The era of the personal computer
has, without doubt, permanently altered our life style in a myriad of ways. The "brain" of the personal
computer is the microprocessor (together with RAM and ROM) which makes the decisions needed for the
computer to perform in the desired manner. The microprocessor continues to evolve as increasingly
complex tasks are required. While not sharing the limelight of the microprocessor, the "heart" of the
personal computer, namely the power supply, is equally important since without the necessary source of
power the microprocessor would be a useless piece of silicon. The power supply of twenty years ago was
much different than its modem day equivalent. At the dawn of the personal computer era in the late 1970s,
de power was obtained from a simple diode bridge. However, the need for smooth, regulated DC at low
voltage required at the same time both a bulky input transformer and a large dc side ftlter. Those
computer fans present at the birth of this industry can remember the large boxes housing our Altair,
Cromemco and Northstar computers which was made necessary largely because of the huge power
supply. It is not well appreciated but certainly true that the huge sucess of the Apple II computer in those
days was due, at least in part, to the relatively slim proftle of the machine. This sleek appearance was
largely due to the adoption of the then new and unproven switched mode power supply.
Waves and Fields in Inhomogenous Media
Oct 22 2021 Electrical Engineering/Electromagnetics Waves
and Fields in Inhomogeneous Media A Volume in the IEEE Press Series on Electromagnetic Waves
Donald G. Dudley, Series Editor ".it is one of the best wave propagation treatments to appear in many
years." Gerardo G. Tango, CPG, Consulting Seismologist-Acoustician, Covington, LA This
comprehensive text thoroughly covers fundamental wave propagation behaviors and computational
techniques for waves in inhomogeneous media. The author describes powerful and sophisticated analytic
and numerical methods to solve electromagnetic problems for complex media and geometry as well.
Problems are presented as realistic models of actual situations which arise in the areas of optics, radio
wave propagation, geophysical prospecting, nondestructive testing, biological sensing, and remote
sensing. Key topics covered include: * Analytical methods for planarly, cylindrically and spherically
layered media * Transient waves, including the Cagniard-de Hoop method * Variational methods for the
scalar wave equation and the electromagnetic wave equation * Mode-matching techniques for
inhomogeneous media * The Dyadic Green's function and its role in simplifying problem-solving in
inhomogeneous media * Integral equation formulations and inverse problems * Time domain techniques
for inhomogeneous media This book will be of interest to electromagnetics and remote sensing
engineers, physicists, scientists, and geophysicists. This IEEE Press reprinting of the 1990 version
published by Van Nostrand Reinhold incorporates corrections and minor updating. Also in the series.
Mathematical Foundations for Electromagnetic Theory by Donald G. Dudley, University of Arizona at
Tucson This volume in the series lays the mathematical foundations for the study of advanced topics in

electromagnetic theory. Important subjects covered include linear spaces, Green's functions, spectral
expansions, electromagnetic source representations, and electromagnetic boundary value problems.
1994 Hardcover 264 pp ISBN 0-7803-1022-5 IEEE Order No. PC3715 About the Series The IEEE Press
Series on Electromagnetic Waves consists of new titles as well as reprints 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.
Electromagnetics of Body Area Networks
Dec 24 2021 The book is a comprehensive treatment of the
field, covering fundamental theoretical principles and new technological advancements, state-of-the-art
device design, and reviewing examples encompassing a wide range of related sub-areas. In particular, the
first area focuses on the recent development of novel wearable and implantable antenna concepts and
designs including metamaterial-based wearable antennas, microwave circuit integrated wearable filtering
antennas, and textile and/or fabric material enabled wearable antennas. The second set of topics covers
advanced wireless propagation and the associated statistical models for on-body, in-body, and off-body
modes. Other sub-areas such as efficient numerical human body modeling techniques, artificial phantom
synthesis and fabrication, as well as low-power RF integrated circuits and related sensor technology are
also discussed. These topics have been carefully selected for their transformational impact on the next
generation of body-area network systems and beyond.
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