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Field and wave electromagnetics (World Student S.)
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 indepth 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
This book deals with electromagnetic theory and its applications at the level of a
senior-level undergraduate course for science and engineering. The basic
concepts and mathematical analysis are clearly developed and the important
applications are analyzed. Each chapter contains numerous problems ranging in
difficulty from simple applications to challenging. The answers for the problems
are given at the end of the book. Some chapters which open doors to more
advanced topics, such as wave theory, special relativity, emission of radiation by
charges and antennas, are included. The material of this book allows flexibility in
the choice of the topics covered. Knowledge of basic calculus (vectors,
differential equations and integration) and general physics is assumed. The
required mathematical techniques are gradually introduced. After a detailed
revision of time-independent phenomena in electrostatics and magnetism in
vacuum, the electric and magnetic properties of matter are discussed. Induction,
Maxwell equations and electromagnetic waves, their reflection, refraction,
interference and diffraction are also studied in some detail. Four additional topics
are introduced: guided waves, relativistic electrodynamics, particles in an
electromagnetic field and emission of radiation. A useful appendix on
mathematics, units and physical constants is included. Contents 1. Prologue. 2.
Electrostatics in Vacuum. 3. Conductors and Currents. 4. Dielectrics. 5. Special
Techniques and Approximation Methods. 6. Magnetic Field in Vacuum. 7.
Magnetism in Matter. 8. Induction. 9. Maxwell’s Equations. 10. Electromagnetic
Waves. 11. Reflection, Interference, Diffraction and Diffusion. 12. Guided Waves.
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13. Special Relativity and Electrodynamics. 14. Motion of Charged Particles in an
Electromagnetic Field. 15. Emission of Radiation.
This revised edition provides patient guidance in its clear and organized
presentation of problems. It is rich in variety, large in number and provides very
careful treatment of relativity. One outstanding feature is the inclusion of simple,
standard examples demonstrated in different methods that will allow students to
enhance and understand their calculating abilities. There are over 145 worked
examples; virtually all of the standard problems are included.
International Series of Monographs in Electromagnetic Waves, Volume 3:
Electromagnetic Waves in Stratified Media provides information pertinent to the
electromagnetic waves in media whose properties differ in one particular
direction. This book discusses the important feature of the waves that enables
communications at global distances. Organized into 13 chapters, this volume
begins with an overview of the general analysis for the electromagnetic response
of a plane stratified medium comprising of any number of parallel homogeneous
layers. This text then explains the reflection of electromagnetic waves from
planar stratified media. Other chapters consider the oblique reflection of plane
electromagnetic waves from a continuously stratified medium. This book
discusses as well the fundamental theory of wave propagation around a sphere.
The final chapter deals with the theory of propagation in a spherically stratified
medium. This book is a valuable resource for electrical engineers, scientists, and
research workers.
"Electromagnetics" is a thorough text that enables readers to readily grasp EM
fundamentals, develop true problem-solving skills, and really understand and like
the material. It is meant as an ""ultimate resource" for undergraduate
electromagnetics."
Reviews the fundamental concepts behind the theory and computation of
electromagnetic fields The book is divided in two parts. The first part covers both
fundamental theories (such as vector analysis, Maxwell’s equations, boundary
condition, and transmission line theory) and advanced topics (such as wave
transformation, addition theorems, and fields in layered media) in order to benefit
students at all levels. The second part of the book covers the major
computational methods for numerical analysis of electromagnetic fields for
engineering applications. These methods include the three fundamental
approaches for numerical analysis of electromagnetic fields: the finite difference
method (the finite difference time-domain method in particular), the finite element
method, and the integral equation-based moment method. The second part also
examines fast algorithms for solving integral equations and hybrid techniques
that combine different numerical methods to seek more efficient solutions of
complicated electromagnetic problems. Theory and Computation of
Electromagnetic Fields, Second Edition: Provides the foundation necessary for
graduate students to learn and understand more advanced topics Discusses
electromagnetic analysis in rectangular, cylindrical and spherical coordinates
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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.
Field and Wave Electromagnetics
Engineering Electromagnetics provides a solid foundation in electromagnetics
fundamentals by emphasizing physical understanding and practical applications.
Electromagnetics, with its requirements for abstract thinking, can prove
challenging for students. The authors' physical and intuitive approach has
produced a book that will inspire enthusiasm and interest for the material.
Benefiting from a review of electromagnetic curricula at several schools and
repeated use in classroom settings, this text presents material in a rigorous yet
readable manner. FEATURES/BENEFITS Starts with coverage of transmission
lines before addressing fundamental laws, providing a smooth transition from
circuits to electromagnetics. Emphasizes physical understanding and the
experimental bases of fundamental laws. Offers detailed examples and
numerous practical end-of-chapter problems, with each problem's topical content
clearly identified. Provides historical notes, abbreviated biographies, and
hundreds of footnotes to motivate interest and enhance understanding. Back
Cover Benefiting from a review of electromagnetics curricula at several schools
and repeated use in classroom settings, this text presents material in a
comprehensive and practical yet readable manner. Features: Starts with
coverage of transmission lines before addressing fundamental laws, providing a
smooth transition from circuits to electromagnetics. Emphasizes physical
understanding and the experimental bases of fundamental laws. Offers detailed
examples and numerous practical end-of-chapter problems, with each problem's
topical content clearly identified. Provides historical notes, abbreviated
biographies, and hundreds of footnotes to motivate interest and enhance
understanding.
This title can be used to either complement another electromagnetics text, or as
an independent resource. Designed primarily for undergraduate
electromagnetics, it can also be used in follow-up courses on antennas,
propagation, microwaves, advanced electromagnetic theory, computational
electromagnetics, electrical machines, signal integrity, etc. This title also provides
practical content to current and aspiring industry professionals. MATLAB-Based
Electromagentics provides engineering and physics students and other users
with an operational knowledge and firm grasp of electromagnetic fundamentals
aimed toward practical engineering applications, by teaching them “hands on”
electromagnetics through a unique and comprehensive collection of MATLAB
computer exercises and projects. Essentially, the book unifies two themes: it
presents and explains electromagnetics using MATLAB on one side, and
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develops and discusses MATLAB for electromagnetics on the other. MATLAB
codes described (and listed) in TUTORIALS or proposed in other exercises
provide prolonged benefits of learning. By running codes; generating results,
figures, and diagrams; playing movies and animations; and solving a large variety
of problems in MATLAB, in class, with peers in study groups, or individually,
readers gain a deep understanding of electromagnetics.
Electromagnetics (CC BY-SA 4.0) is an open textbook intended to serve as a
primary textbook for a one-semester first course in undergraduate engineering
electromagnetics, and includes:electric and magnetic fields; electromagnetic
properties of materials; electromagnetic waves; and devices that operate
according to associated electromagnetic principles including resistors,capacitors,
inductors, transformers, generators, and transmission lines. This book employs
the "transmission lines first" approach, in which transmission lines are introduced
using a lumped-element equivalent circuit model fora differential length of
transmission line, leading to one-dimensional wave equations for voltage and
current. This book is intended for electrical engineering students in the third year
of a bachelor of science degree program. A free electronic version of this book is
available at: https://doi.org/10.7294/W4WQ01ZM
Fundamental of Engineering Electromagnetics not only presents the
fundamentals of electromagnetism in a concise and logical manner, but also
includes a variety of interesting and important applications. While adapted from
his popular and more extensive work, Field and Wave Electromagnetics, this text
incorporates a number of innovative pedagogical features. Each chapter begins
with an overview which serves to offer qualitative guidance to the subject matter
and motivate the student. Review questions and worked examples throughout
each chapter reinforce the student's understanding of the material. Remarks
boxes following the review questions and margin notes throughout the book
serve as additional pedagogical aids.
Publisher's Note: Products purchased from Third Party sellers are not guaranteed
by the publisher for quality, authenticity, or access to any online entitlements
included with the product. Understand electromagnetic field principles,
engineering techniques, and applications This core introductory-level
undergraduate textbook offers a solid coverage of the fundamentals of
electromagnetic fields and waves. Written by two electrical engineering experts
and experienced educators, the book is designed to accommodate both one and
two semester curricula. Electromagnetic Fields and Waves: Fundamentals of
Engineering presents detailed explanations of the topic of EM fields in a holistic
fashion that integrates the math and the physics of the material with students’
realistic preparation in mind. You will learn about static and time-varying fields,
wave propagation and polarization, transmission lines and waveguides, and
more. Coverage includes: • An introduction to electromagnetic fields and waves
• Transmission lines and wave equations • Transition to electrostatics •
Electrostatic fields, electric flux, and Gauss’ law • Electric force, field, energy,
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and potential • Materials: conductors and dielectrics • Poisson’s and Laplace’s
equations • Uniqueness theorem and graphical and numerical solutions •
Magnetic fields and flux • Magnetic materials, magnetic circuits, and inductance •
Time-varying fields and Faraday’s law • Wave propagation: plane waves • Wave
polarization and propagation in multiple layers • Waveguides and cavity
resonators • Historical review of EM scientists
This comprehensive introduction to classical electromagnetic theory covers the
major aspects, including scalar fields, vectors, laws of Ohm, Joule, Coulomb,
Faraday, Maxwell's equation, and more. With numerous diagrams and
illustrations.
CD-ROM contains: Demonstration exercises -- Complete solutions -- Problem statements.
Respected for its accuracy, its smooth and logical flow of ideas, and its clear presentation,
'Field and Wave Electromagnetics' has become an established textbook in the field of
electromagnetics. This book builds the electromagnetic model using an axiomatic approach in
steps: first for static electric fields, then for static magnetic fields, and finally for time-varying
fields leading to Maxwell's equations.
A basic introduction to electromagnetism, supplying the fundamentals of electrostatics and
magnetostatics, in addition to a thorough investigation of electromagnetic theory. Numerous
problems and references. Calculus and differential equations required. 1947 edition.
Balanis’ second edition of Advanced Engineering Electromagnetics – a global best-seller for
over 20 years – covers the advanced knowledge engineers involved in electromagnetic need to
know, particularly as the topic relates to the fast-moving, continually evolving, and rapidly
expanding field of wireless communications. The immense interest in wireless communications
and the expected increase in wireless communications systems projects (antenna, microwave
and wireless communication) points to an increase in the number of engineers needed to
specialize in this field. In addition, the Instructor Book Companion Site contains a rich
collection of multimedia resources for use with this text. Resources include: Ready-made
lecture notes in Power Point format for all the chapters. Forty-nine MATLAB® programs to
compute, plot and animate some of the wave phenomena Nearly 600 end-of-chapter problems,
that's an average of 40 problems per chapter (200 new problems; 50% more than in the first
edition) A thoroughly updated Solutions Manual 2500 slides for Instructors are included.
This excellent text covers a year's course. Topics include vectors D and H inside matter,
conservation laws for energy, momentum, invariance, form invariance, covariance in special
relativity, and more.
Electrostatics - Magnetostatic field and quasi-stationary electromagnetic fields - Circuit analysis
- Electromagnetic waves - Relativity, particle-field interactions.
Field Solutions on Computers covers a broad range of practical applications involving electric
and magnetic fields. The text emphasizes finite-element techniques to solve real-world
problems in research and industry. After introducing numerical methods with a thorough
treatment of electrostatics, the book moves in a structured sequence to advanced topics.
These include magnetostatics with non-linear materials, permanent magnet devices, RF
heating, eddy current analysis, electromagnetic pulses, microwave structures, and wave
scattering. The mathematical derivations are supplemented with chapter exercises and
comprehensive reviews of the underlying physics. The book also covers essential supporting
techniques such as mesh generation, interpolation, sparse matrix inversions, and advanced
plotting routines.

Modern technology is rapidly developing and for this reason future engineers
need to acquire advanced knowledge in science and technology, including
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electromagnetic phenomena. This book is a contemporary text of a one-semester
course for junior electrical engineering students. It covers a broad spectrum of
electromagnetic phenomena such as, surface waves, plasmas, photonic crystals,
negative refraction as well as related materials including superconductors. In
addition, the text brings together electromagnetism and optics as the majority of
texts discuss electromagnetism disconnected from optics. In contrast, in this
book both are discussed. Seven labs have been developed to accompany the
material of the book.
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.
A clearly written introduction to the key physical and engineering principles of
electromagnetics, first published in 2000.
Thoroughly updated and revised, this third edition of Sadiku's Elements of
Electromagnetics is designed for the standard sophomore/junior level
electromagnetics course taught in departments of electrical engineering. It takes
a two-semester approach to fundamental concepts and applications in
electromagnetics beginning with vecotr analysis-which is then applied throughout
the text. A balanced presentation of time-varying fields and static fields prepares
students for employment in today's industrial and manufacturing sectors.
Mathematical theorems are treated separately from physical concepts. Students,
therefore, do not need to review any more mathematics than their level of
proficiency requires. Sadiku is well-known for his excellent pedagogy, and this
edition refines his approach even further. Student-oriented pedagogy comprises:
chapter introductions showing how the forthcoming material relates to the
previous chapter, summaries, boxed formulas, and multiple choice review
questions with answers allowing students to gauge their comprehension. Many
new problems have been added throughout the text, as well as a new chapter on
"Modern Topics" covering microwaves, electromagnetic interference and
compatability, and optical fibers. This book is appropriate for sophomore/junior
level students in electrical engineering. It will also be accompanied by a Solutions
Manual, available free to adopters of the main text.
The Method of Lines (MOL) is a versatile approach to obtaining numerical
solutions to partial differential equations (PDEs) as they appear in dynamic and
static problems. This method, popular in science and engineering, essentially
reduces PDEs to a set of ordinary differential equations that can be integrated
using standard numerical integration methods. Its significant advantage is that
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the analysis algorithms follow the physical wave propagation and are therefore
efficient. This is because the fields on the discretisation lines are described by
generalised transmission line (GTL) equations. With this formulation we have a
connection to the well known transmission line theory and resulting in an easy
understanding. The method of lines is a very accurate and powerful way to
analyze electromagnetic waves, enabling a full-wave solution without the
computational burden of pure finite element or finite difference methods. With
Analysis of Electromagnetic Fields and Waves, Reinhold Pregla describes an
important and powerful method for analyzing electromagnetic waves. This book:
Describes the general analysis principles for electromagnetic fields. Includes
applications in microwave, millimetre wave and optical frequency regions. Unifies
the analysis by introducing generalised transmission line (GTL) equations for all
orthogonal coordinate systems and with materials of arbitrary anisotropy as a
common start point. Demonstrates a unique analysis principle with the numerical
stable impedance/admittance transformation and a physical adapted field
transformation concept that is also useful for other modelling algorithms. Includes
chapters on Eigenmode calculations for various waveguides, concatenations and
junctions of arbitrary number of different waveguide sections in complex devices,
periodic structures (e.g. Bragg gratings, meander lines, clystron resonators,
photonic crystals), antennas (e.g. circular and conformal). Enables the reader to
solve partial differential equations in other physical areas by using the described
principles. Features an accompanying website with program codes in Matlab© for
special problems. Analysis of Electromagnetic Fields and Waves will appeal to
electromagnetic field practitioners in primary and applied research as well as
postgraduate students in the areas of photonics, micro- and millimetre waves,
general electromagnetics, e.g. microwave integrated circuits, antennas,
integrated and fibre optics, optoelectronics, nanophotonics, microstructures,
artificial materials.
An engaging writing style and a strong focus on the physics make this graduatelevel textbook a must-have for electromagnetism students.
The flagship monograph addressing the spheroidal wave function andits
pertinence to computational electromagnetics Spheroidal Wave Functions in
Electromagnetic Theorypresents in detail the theory of spheroidal wave functions,
itsapplications to the analysis of electromagnetic fields in variousspheroidal
structures, and provides comprehensive programming codesfor those
computations. The topics covered in this monograph include: Spheroidal
coordinates and wave functions Dyadic Green's functions in spheroidal systems
EM scattering by a conducting spheroid EM scattering by a coated dielectric
spheroid Spheroid antennas SAR distributions in a spheroidal head model The
programming codes and their applications are provided onlineand are written in
Mathematica 3.0 or 4.0. Readers can also developtheir own codes according to
the theory or routine described in thebook to find subsequent solutions of
complicated structures. Spheroidal Wave Functions in Electromagnetic Theory is
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afundamental reference for scientists, engineers, and graduatestudents
practicing modern computational electromagnetics orapplied physics.
"Engineering Electromagnetics and Waves" is designed for upper-division college and
university engineering students, for those who wish to learn the subject through selfstudy, and for practicing engineers who need an up-to-date reference text. The student
using this text is assumed to have completed typical lower-division courses in physics
and mathematics as well as a first course on electrical engineering circuits." "This book
provides engineering students with a solid grasp of electromagnetic fundamentals and
electromagnetic waves by emphasizing physical understanding and practical
applications. The topical organization of the text starts with an initial exposure to
transmission lines and transients on high-speed distributed circuits, naturally bridging
electrical circuits and electromagnetics.Teaching and Learning ExperienceThis program
will provide a better teaching and learning experience-for you and your students. It
provides: Modern Chapter OrganizationEmphasis on Physical UnderstandingDetailed
Examples, Selected Application Examples, and Abundant IllustrationsNumerous End-ofchapter Problems, Emphasizing Selected Practical ApplicationsHistorical Notes on the
Great Scientific PioneersEmphasis on Clarity without Sacrificing Rigor and
CompletenessHundreds of Footnotes Providing Physical Insight, Leads for Further
Reading, and Discussion of Subtle and Interesting Concepts and Applications"
Bragg gratings, meander lines, clystron resonators, photonic crystals), antennas (e.g.
circular and conformal); and enables the reader to solve partial differential equations in
other physical areas by using the described principles."--BOOK JACKET.
A thorough description of classical electromagnetic radiation, for electrical engineers
and physicists.
"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
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