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Numerical Analysis for Electromagnetic Integral Equations Oct 28 2019 This unique volume is the
first book on integral equation-based methods that combines quantitative formulas for predicting
numerical simulation accuracy together with rigorous error estimates and results for dozens of actual
electromagnetics and wave propagation problems. You get the latest insights on accuracy-improving
methods like regularization and error-increasing effects such as edge singularities and resonance, along
with full details on how to determine mesh density, choice of basis functions, and other parameters
needed to optimize any numerical simulation.
Electromagnetic Field Theory Fundamentals Nov 21 2021 Guru and Hiziroglu have produced an
accessible and user-friendly text on electromagnetics that will appeal to both students and professors
teaching this course. This lively book includes many worked examples and problems in every chapter,
as well as chapter summaries and background revision material where appropriate. The book
introduces undergraduate students to the basic concepts of electrostatic and magnetostatic fields,
before moving on to cover Maxwell's equations, propagation, transmission and radiation. Chapters on
the Finite Element and Finite Difference method, and a detailed appendix on the Smith chart are
additional enhancements. MathCad code for many examples in the book and a comprehensive
solutions set are available at www.cambridge.org/9780521830164.
Graphene Optics Feb 10 2021 This book is a rigorous but concise macroscopic description of the
interaction between electromagnetic radiation and structures containing graphene sheets (twodimensional structures). It presents canonical problems with translational invariant geometries, in
which the solution of the original vectorial problem can be reduced to the treatment of two scalar
problems, corresponding to two basic polarization modes. The book includes computational problems
and makes use of the Python programming language to make numerical calculations accessible to any
science student. Many figures within are accompanied by Python scripts.
Field Theory of Guided Waves Oct 09 2020 "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
Electromagnetic Theory: Problems and Solutions Mar 26 2022
Geometrical Theory of Diffraction for Electromagnetic Waves Jun 16 2021 Geometrical Theory of
Diffraction for Electromagnetic Waves
Intermediate Electromagnetic Theory Jul 18 2021 This invaluable text has been developed to
provide students with more background on the applications of electricity and magnetism, particularly
with those topics which relate to current research. For example, waveguides (both metal and dielectric)
are discussed more thoroughly than in most texts because they are an important laboratory tool and
important components of modern communications. In a sense, this book modernizes the topics covered
in the typical course on electricity and magnetism. It provides not only solid background for the
student who chooses a field which uses techniques requiring knowledge of electricity and magnetism,
but also general background for the physics major.
The Principles of Electromagnetic Theory and of Relativity Jun 04 2020 The aim of this work is to
study the principles upon which the classical and relativistic theories of the electromagnetic and
gravitational fields are based. Thus, the primary object of the book is to present a simple exposition of
Maxwell's theory, of General Relativity and of the link between those two concepts, namely, Special
Relativity. In the nineteenth century the notion of a continuous field gradually replaced the idea of
action at a distance. The electromagnetic theory that was elaborated at that time covers a very large
area of Physics, since it makes possible the description of permanent phenomena, electrostatics and
magnetostatics, as well as of variable phenomena. It anticipates the existence of waves, and thereby the
theory of light is annexed to this vast domain. It was discovered that Maxwell's equations changed
their form when they were related to reference systems associated with two observers in rectilinear
uniform motion with respect to each other and each endowed with the absolute time required by
classical mechanics. This was a most remarkable fact. Indeed, as soon as attempts were made to verify
the results of classical kinematics by means of experiments with the propa gation of light, there arose a
whole series of contradictions.
Extended Electromagnetic Theory Oct 21 2021
Electromagnetic Theory Feb 22 2022 Englishman OLIVER HEAVISIDE (1850-1925) left school at
16 to teach himself electrical engineering, eventually becoming a renowned mathematician and one of
the world's premiere authorities on electromagnetic theory and its applications for communication,
including the telegraph and telephone. Here in three volumes are his collected writings on
electromagnetic theory-Volume II was first published in 1899. This is a catalog of the bulk of his
postulations, theorems, proofs, and common problems (and solutions) in electromagnetism, many of
which had been published in article form. Part scientific history-including references to some
contemporary criticisms, long since shown to be poorly based, of Heaviside's scholarship-and part
guide to understanding a complex applied science, this work shows both the genius and the
eccentricity of a man whose work includes precursory theories to Einstein, and revolutionary
principles that today are the commonly assumed truths in the field of electrical engineering.
APPLIED ELECTROMAGNETIC THEORY Mar 14 2021 Designed as a textbook for the students of
electronics and communi-cation engineering, and electrical and electronics engineering, it covers the
subject of electromagnetism with a clear exposition of the theory in association with the practical
applications. The text explains the physical and mathematical aspects of the highly complicated
electromagnetic theory in a very simple manner. The book begins with a introductory chapter on
vector theory and then moves on to explain the effectiveness of Ampere’s circuital law and BiotSavart’s law in dealing with magnetostatic problems, derivation of Maxwell’s field equations from the
fundamental laws of Faraday and Ampere, free-space solutions of wave equations, and the theory of
skin effect. Finally, it concludes with the applications of Smith chart in solving transmission line

problems and the theory of rectangular and circular waveguides. Key Features ? Large number of
solved examples and chapter-end problems ? Appendices to give the solutions of wave equations in
waveguides ? Three-dimensional figures to illustrate theories ? Generalized solution of Maxwell’s
equations Besides undergraduate students of engineering, it would be useful for the postgraduate
students of physics.
Electromagnetic Fields Jul 26 2019 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.
Modern Electrodynamics Jan 12 2021 An engaging writing style and a strong focus on the physics
make this graduate-level textbook a must-have for electromagnetism students.
Electromagnetic Fields and Waves Apr 02 2020 This textbook is intended for a course in
electromagnetism for upper undergraduate and graduate students. The main concepts and laws of
classical macroscopic electrodynamics and initial information about generalized laws of modern
electromagnetics are discussed, explaining some paradoxes of the modern theory. The reader then gets
acquainted with electrodynamics methods of field analysis on the basis of wave equation solution.
Emission physics are considered using an example of the Huygens-Fresnel-Kirchhoff canonic
principle. The representation about strict electrodynamics task statement on the base of Maxwell
equations, boundary conditions, emission conditions and the condition on the edge is given. Different
classes of approximate boundary conditions are presented, which essentially simplify understanding of
process physics. The canonic Fresnel functions are given and their generalization on the case of
anisotropic impedance. The free waves in closed waveguides and in strip-slotted and edge-dielectric
transmission lines are described. A large number of Mathcad programs for illustration of field patterns
and its properties in different guiding structures are provided. The material is organized for self-study
as well as classroom use.
Electromagnetic Theory Jun 24 2019 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.
Functional Fractional Calculus Dec 31 2019 When a new extraordinary and outstanding theory is
stated, it has to face criticism and skeptism, because it is beyond the usual concept. The fractional
calculus though not new, was not discussed or developed for a long time, particularly for lack of its
application to real life problems. It is extraordinary because it does not deal with ‘ordinary’ differential
calculus. It is outstanding because it can now be applied to situations where existing theories fail to
give satisfactory results. In this book not only mathematical abstractions are discussed in a lucid
manner, with physical mathematical and geometrical explanations, but also several practical
applications are given particularly for system identification, description and then efficient controls.
The normal physical laws like, transport theory, electrodynamics, equation of motions, elasticity,
viscosity, and several others of are based on ‘ordinary’ calculus. In this book these physical laws are
generalized in fractional calculus contexts; taking, heterogeneity effect in transport background, the
space having traps or islands, irregular distribution of charges, non-ideal spring with mass connected to
a pointless-mass ball, material behaving with viscous as well as elastic properties, system relaxation
with and without memory, physics of random delay in computer network; and several others; mapping

the reality of nature closely. The concept of fractional and complex order differentiation and
integration are elaborated mathematically, physically and geometrically with examples. The practical
utility of local fractional differentiation for enhancing the character of singularity at phase transition or
characterizing the irregularity measure of response function is deliberated. Practical results of
viscoelastic experiments, fractional order controls experiments, design of fractional controller and
practical circuit synthesis for fractional order elements are elaborated in this book. The book also maps
theory of classical integer order differential equations to fractional calculus contexts, and deals in
details with conflicting and demanding initialization issues, required in classical techniques. The book
presents a modern approach to solve the ‘solvable’ system of fractional and other differential
equations, linear, non-linear; without perturbation or transformations, but by applying physical
principle of action-and-opposite-reaction, giving ‘approximately exact’ series solutions. Historically,
Sir Isaac Newton and Gottfried Wihelm Leibniz independently discovered calculus in the middle of
the 17th century. In recognition to this remarkable discovery, J.von Neumann remarked, “...the
calculus was the first achievement of modern mathematics and it is difficult to overestimate its
importance. I think it defines more equivocally than anything else the inception of modern
mathematical analysis which is logical development, still constitute the greatest technical advance in
exact thinking.” This XXI century has thus started to ‘think-exactly’ for advancement in science &
technology by growing application of fractional calculus, and this century has started speaking the
language which nature understands the best.
Solutions and Applications of Scattering, Propagation, Radiation and Emission of Electromagnetic
Waves Jul 30 2022 In this book, a wide range of different topics related to analytical as well as
numerical solutions of problems related to scattering, propagation, radiation, and emission in different
medium are discussed. Design of several devices and their measurements aspects are introduced.
Topics related to microwave region as well as Terahertz and quasi-optical region are considered. Biisotropic metamaterial in optical region is investigated. Interesting numerical methods in frequency
domain and time domain for scattering, radiation, forward as well as reverse problems and microwave
imaging are summarized. Therefore, the book will satisfy different tastes for engineers interested for
example in microwave engineering, antennas, and numerical methods.
Problems and Solutions in Electromagnetic Theory Nov 02 2022
Understanding Geometric Algebra for Electromagnetic Theory Aug 07 2020 This book aims to
disseminate geometric algebra as a straightforward mathematical tool set for working with and
understanding classical electromagnetic theory. It's target readership is anyone who has some
knowledge of electromagnetic theory, predominantly ordinary scientists and engineers who use it in
the course of their work, or postgraduate students and senior undergraduates who are seeking to
broaden their knowledge and increase their understanding of the subject. It is assumed that the reader
is not a mathematical specialist and is neither familiar with geometric algebra or its application to
electromagnetic theory. The modern approach, geometric algebra, is the mathematical tool set we
should all have started out with and once the reader has a grasp of the subject, he or she cannot fail to
realize that traditional vector analysis is really awkward and even misleading by comparison.
Professors can request a solutions manual by email: pressbooks@ieee.org
Electromagnetic Field Theory Jan 30 2020 After a brief introduction into the theory of
electromagnetic fields and the definition of the field quantities the book teaches the analytical solution
methods of Maxwell’s equations by means of several characteristic examples. The focus is on static
and stationary electric and magnetic fields, quasi stationary fields, and electromagnetic waves. For a
deeper understanding, the many depicted field patterns are very helpful. The book offers a collection of
problems and solutions which enable the reader to understand and to apply Maxwell’s theory for a
broad class of problems including classical static problems right up to waveguide eigenvalue problems.
Problems and Solutions on Electromagnetism Sep 19 2021 Electrostatics - Magnetostatic field and
quasi-stationary electromagnetic fields - Circuit analysis - Electromagnetic waves - Relativity, particlefield interactions.

Engineering Electromagnetics Jun 28 2022
Foundations of Electromagnetic Theory Nov 29 2019 This revision is an update of a classic text that
has been the standard electricity and magnetism text for close to 40 years. The fourth edition contains
more worked examples, a new design and new problems.Vector Analysis, Electrostatistics, Solution of
Electrostatic Problems, The Electrostatic Field in Dielectric Media, Microscopic Theory of Dielectrics,
Electrostatic Energy, Electric Current, The Magnetic Field of Steady Currents, Magnetic Properties of
Matter, Microscopic Theory of Magnetism, Electromagnetic Induction, Magnetic Energy, Slowly
Varying Currents, Physics of Plasmas, Electromagnetic Properties of Superconductors, Maxwell's
Equations, Propagation of Monochromatic, Monochromatic Waves in Bounded Regions, Dispersion
and Oscillating Fields in Dispersive Media, The Emission of Radiation, Electrodynamics, The Special
Theory of Relativity.Intended for those interested in learning the basics of standard electricity and
magnetism.
Advanced Electromagnetic Wave Propagation Methods Sep 07 2020 This textbook provides a solid
foundation into many approaches that are used in the analysis of advanced electromagnetic wave
propagation problems. The techniques discussed are essential to obtain closed-form solutions or
asymptotic solutions and meet an existing need for instructors and students in electromagnetic theory.
The book covers various advanced mathematical methods used in the evaluation of the
electromagnetic fields in rectangular, cylindrical and spherical geometries. The mathematics of special
functions (i.e., Bessel, Hankel, Airy, Legendre, Error, etc.) are covered in depth, including appropriate
Appendices. The author takes particular care to provide detailed explanations of auxiliary potentials,
Hertz’s vectors, Debye potentials, as well as the use of Green functions, the Watson transformation
and the method of steepest descent in the solution of electromagnetic problems. Overall, Advanced
Electromagnetic Wave Propagation Methods is a good source for the many skills required in obtaining
closed form and asymptotic solution, which in many instances cannot be obtained using computer
codes of Maxwell’s equations. Thus, it provides an excellent training for preparing graduate students
in their research work. This book is intended for a graduate course in electromagnetic theory for
students in electrical engineering. Students in physics and professionals will also find it appropriate
and useful. Provides a comprehensive and unified treatment of radiation and propagation problems
Presents a detailed explanation in the use of Green functions, the Watson transformation and the
method of steepest descent as they apply to electromagnetic problems Demonstrates various advanced
mathematical techniques used in the evaluation of the electromagnetic fields Details how to formulate
and obtain a closed-form solution or an asymptotic solution Includes appendices for Bessel, Legendre,
Airy and Error functions
Introduction to Electrodynamics Aug 31 2022 This is a re-issued and affordable printing of the widely
used undergraduate electrodynamics textbook.
Scattering and Diffraction by Wedges 1 Aug 26 2019 The book has a dual purpose. The first is to
expose a general methodology to solve problems of electromagnetism in geometries constituted of
angular regions. The second is to bring the solutions of some canonical problems of fundamental
importance in modern electromagnetic engineering with the use of the Wiener-Hopf technique. In
particular, the general mathematical methodology is very ingenious and original. It is based on
sophisticated and attractive procedures exploiting simple and advanced properties of analytical
functions. Once the reader has acquired the methodology, they can easily obtain the solution of the
canonical problems reported in the book. The book can be appealing also to readers who are not
directly interested in the detailed mathematical methodology and/ or in electromagnetics. In fact the
same methodology can be extended to acoustics and elasticity problems. Moreover, the proposed
practical problems with their solutions constitute a list of reference solutions and can be of interest in
engineering production in the field of radio propagations, electromagnetic compatibility and radar
technologies.
Essays On The Formal Aspects Of Electromagnetic Theory Dec 23 2021 The book deals with
formal aspects of electromagnetic theory from the classical, the semiclassical and the quantum

viewpoints in essays written by internationally distinguished scholars from several countries. The
fundamental basis of electromagnetic theory is examined in order to elucidate Maxwell's equations,
identify problematic aspects as well as outstanding problems, suggest ways and means of overcoming
the obstacles, and review existing literature.This book will be especially valuable for those who wish
to go in depth, rather than simply use Maxwell's equations for the solution of engineering problems.
Graduate students will find it rich in dissertation topics, and advanced researchers will relish the
controversial and detailed arguments and models.
Problems And Solutions In Special Relativity And Electromagnetism Mar 02 2020 Field theory is
an important topic in theoretical physics, which is studied in the physical and physico-mathematical
departments of universities. Therefore, lecturers are faced with the urgent task of not only providing
students with information about the subject, but also to help them master the material at a deep
qualitative level, by presenting the specific features of general approaches to the statement and the
solution of problems in theoretical physics. One of the ways to study field theory is the practical one,
where the students can deepen their knowledge of the theoretical material and develop problemsolving skills. This book includes a concise theoretical summary of the main branches of field theory
and electrodynamics, worked examples, and some problems for the student to solve.The book is
written for students of theoretical and applied physics, and corresponds to the curricula of the
theoretical courses 'Field theory' and 'Electrodynamics' for physics undergraduates. It can also be
useful for students of other disciplines, in particular, those in which physics is one of the base subjects.
Continuum Electromechanics Jan 24 2022 Designed to be used as a graduate-level text and as an
engineering reference work, "Continuum Electromechanics" presents a comprehensive development of
its subject--the interaction of electromagnetic forces and ponderable media, the mechanical responses
to electromagnetic fields, and the reciprocal effects of the material motions produced by those fields.
The author's approach is highly interdisciplinary, and he introduces fundamental concepts from such
subjects as electrohydrodynamics, magnetohydrodynamics, plasma physics, electron beam
engineering, fluid mechanics, heat transfer, and physical chemistry.The applications of continuum
electromechanics are also remarkably diverse, and many of them are treated in the book, both because
of their intrinsic engineering importance and as a means of illustrating basic principles. Among these
applications are the design of rotating machines and synchronous generators, polymer processing,
magnetic melting and pumping in metallurgical operations, the processing of plastics and glass, the
manufacture of synthetic fibers, inductive and dielectric heating, thermal-to-electrical energy
conversion, the control of air pollution, the design of controlled-fusion devices, image processing and
printing, the magnetic levitation and propulsion of vehicles, the study of films and membranes, and the
analysis of the complex electrokinetic and physicochemical processes that underlie the sensing and
motor functions of biological systems. Many of these applications are presented in the form of
problems.The book consists of eleven chapters, entitled Introduction to Continuum Electromechanics;
Electrodynamic Laws; Approximations, and Relations; Electromagnetic Forces, Force Densities, and
Stress Tensors; Electromechanical Kinematics; Energy-Conversion Models and Processes; Charge
Migration, Convection, and Relaxation; Magnetic Diffusion and Induction Interactions; Laws,
Approximations, and Relations of Fluid Mechanics Statics and Dynamics of Systems Having a Static
Equilibrium; Electromechanical Flows; Electromechanics with Thermal and Molecular Diffusion; and
Streaming Interactions.
Electromagnetic Fields and Energy May 04 2020
Fundamentals of Applied Electromagnetics Jul 06 2020 CD-ROM contains: Demonstration exercises
-- Complete solutions -- Problem statements.
Electromagnetic Field Theory Aug 19 2021
Outline of Electromagnetic Theory Oct 01 2022
ELECTROMAGNETISM Dec 11 2020 This Third Edition of the book contains more than 60 new
problems over and above the original 480 problems of the Second Edition. The additional problems
cover the whole range of new topics which will also be introduced in the third edition of the author’s

main textbook titled Electromagnetism: Theory and Applications. There are some other new problems
necessary to further enhance the understanding of the topics of importance already existing in the
book. There has been no change in the philosophy of this book. It has been designed to serve as a
companion volume to the main text to help students gain a thorough quantitative understanding of EM
concepts that are somewhat difficult to learn. The problems included, as a result of the author’s long
industrial and academic experience, illuminate the concepts developed in the main text. Besides
meeting the needs of undergraduate students of electrical engineering and postgraduate students and
researchers in physics, the book will also be immensely useful to engineers and applied physicists in
industry. WHAT IS NEW TO THIS EDITION? 1. A number of new problems on evaluation of a.c.
resistance and reactance due to skin effect in cylindrical transmission line configurations, for which the
cylindrical polar coordinate system cannot be used. 2. New problems on design and optimization of
permanent magnets (now being used in the development of new permanent magnet machines) by using
Fröhlich–Kennelly equation for representing the demagnetizing curve and Evershed criterion for
optimizing the magnet dimensions and its material volume. 3. Some problems on applications of
vector analysis to different geometrical configurations. 4. Some problems on Electrostatics and
Magnetostatics in which the method of images has been used as auxiliary support. 5. Nearly 18–20
new problems in the chapter on Electromagnetic Induction making it fully comprehensive and
covering all facets of electromagnetic induction. This chapter now contains more than 60 solved
problems, none of which are of the formula substitution type, and include problems ranging from
annular homopolar machines to phenomenon of pinch effect, identification and separation of fluxlinkage as well as flux cutting effects, etc. 6. Some problem on Electromagnetic Waves dealing with
surface current speed. 7. Problems on Lorentz transformation in the chapter titled Electromagnetism
and Special Relativity.
Prob. & Solutions of Engineering Electromagnetics May 28 2022
Introduction to Electromagnetic Theory Apr 26 2022 Perfect for the upper-level undergraduate physics
student, Introduction to Electromagnetic Theory presents a complete account of classical
electromagnetism with a modern perspective. Its focused approach delivers numerous problems of
varying degrees of difficulty for continued study. The text gives special attention to concepts that are
important for the development of modern physics, and discusses applications to other areas of physics
wherever possible. A generous amount of detail has been in given in mathematical manipulations, and
vectors are employed right from the start.
Geophysical Electromagnetic Theory and Methods Apr 14 2021 In this book the author presents the
state-of-the-art electromagnetic (EM) theories and methods employed in EM geophysical exploration.
The book brings together the fundamental theory of EM fields and the practical aspects of EM
exploration for mineral and energy resources. This text is unique in its breadth and completeness in
providing an overview of EM geophysical exploration technology. The book is divided into four parts
covering the foundations of EM field theory and its applications, and emerging geophysical methods.
Part I is an introduction to the field theory required for baseline understanding. Part II is an overview
of all the basic elements of geophysical EM theory, from Maxwell's fundamental equations to modern
methods of modeling the EM field in complex 3-D geoelectrical formations. Part III deals with the
regularized solution of ill-posed inverse electromagnetic problems, the multidimensional migration
and imaging of electromagnetic data, and general interpretation techniques. Part IV describes major
geophysical electromagnetic methods—direct current (DC), induced polarization (IP), magnetotelluric
(MT), and controlled-source electromagnetic (CSEM) methods—and covers different applications of
EM methods in exploration geophysics, including minerals and HC exploration, environmental study,
and crustal study. * Presents theoretical and methodological findings, as well as examples of
applications of recently developed algorithms and software in solving practical problems * Describes
the practical importance of electromagnetic data through enabling discussions on a construction of a
closed technological cycle, processing, analysis and three-dimensional interpretation * Updates current
findings in the field, especially with MT, magnetovariational and seismo-electrical methods and the

practice of 3D interpretations
Electromagnetic Theory; Problems and Solutions May 16 2021
Field and Wave Electromagnetics Nov 09 2020
Electromagnetic Interactions Sep 27 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.
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