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Electromagnetic fields, both static and dynamic, form the
foundational basis of all electrical and electronic engineering
devices and systems. Aimed at undergraduate students,
university teachers, design and consultant engineers and
researchers this book presents an in-depth, simple and
comprehensive reference source on electromagnetics
engineering.In much of electrical and electronics engineering
(including: analogue and digital telecommunications
engineering; biomedical monitoring and diagnostic
equipment; power systems engineering and sensor
technology) getting back to the fundamental principles that
govern the technologies, namely electromagnetic fields and
waves, has become crucial for future customer friendly
technology and systems. Electromagnetics Engineering
Handbook has been written to enable undergraduate
students studying electromagnetics engineering for the first
time to gain an understanding of the essentials of the largely
invisible, but powerful, electromagnetic fields governed by the
four elegant Maxwell's equations. Moreover, the book helps
to apply that knowledge through analytical and computational
solutions of these frequency and material dependent electric
and magnetic fields. As electrical and electronic engineering
grows and subdivides into many specialities this book aims to
inform the reader of the basic principles that govern all of
these specialised systems and on how to apply that
knowledge to understand and design devices and systems
that may operate at vastly different frequencies and in various
media (e.g. semiconductor materials, magnetic materials,
biological tissues, outer space and sea water). It also deals
with a range of different functions dependant on the area of
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application. For example at very low power frequencies
electromagnetic fields perform vastly different functions from
device to device, such as in power transformers; current
transformers; infrared sensors; synchronous generators;
superconducting devices; electric motors and electric
powered transport systems. This handbook will be of great
help to students, engineers, innovators and researchers
working in a wide variety of disciplines
Why yet another book on antennas ? The aim of the authors
was to offer a didactic text appropriate for advanced graduate
students, as well as a practical work for practicing engineers;
to combine a solid theoretical treatment with a practical
development which should allow the serious reader to
undertake antenna design from fIrst principles. To accomplish
these goals, the authors bring together their contributions
from both industry and the academic environment. The
developments of the various topics start at a level which is
accessible to a novice in the speciality, but give a treatment
which culminates at an advanced level. Another important
feature of the book is its use of practical examples illustrating
real engineering problems and designs. In most cases, the
explanation is sufficient to grasp the principles of operation of
the related equipment, and, where appropriate, the reader is
referred to a relevant bibliography for more complete and
hence more sophisticated methodologies of design. Of
particular note are the chapters on specialist subjects such as
antennas and signal theory, and signal processing antennas,
showing how the antenna may be combined with signal
processing techniques in imaging applications, in angular
superresolution, and in adaptive arrays to suppress
interference and jamming. Another example is the chapter on
the use of polarimetry to enhance the wealth of information
which may be extracted, for example, from radar signals.
This second edition comes from your suggestions for a more
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lively format, self-learning aids for students, and the need for
applications and projects without being distracted from EM
Principles. Flexibility Choose the order, depth, and method of
reinforcing EM Principles—the PDF files on CD provide
Optional Topics, Applications, and Projects.Affordability Not
only is this text priced below competing texts, but also the
topics on CD (and downloadable to registered users) provide
material sufficient for a second term of study with no
additional book for students to buy.MATLAB This book takes
full advantage of MATLAB's power to motivate and reinforce
EM Principles. No other EM books is better integrated with
MATLAB. The second edition is even richer and easier to
incorporate into course use with the new, self-paced MATLAB
tutorials on the CD and available to registered users.
Clear, coherent work for graduate-level study discusses the
Maxwell field equations, radiation from wire antennas, wave
aspects of radio-astronomical antenna theory, the Doppler
effect, and more.
Electromagnetics for Electrical Machines offers a
comprehensive yet accessible treatment of the linear theory
of electromagnetics and its application to the design of
electrical machines. Leveraging valuable classroom insight
gained by the authors during their impressive and ongoing
teaching careers, this text emphasizes concepts rather than
numerical methods, providing presentation/project problems
at the end of each chapter to enhance subject knowledge.
Highlighting the essence of electromagnetic field (EMF)
theory and its correlation with electrical machines, this book:
Reviews Maxwell’s equations and scalar and vector
potentials Describes the special cases leading to the Laplace,
Poisson’s, eddy current, and wave equations Explores the
utility of the uniqueness, generalized Poynting, Helmholtz,
and approximation theorems Discusses the
Schwarz–Christoffel transformation, as well as the
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determination of airgap permeance Addresses the skin
effects in circular conductors and eddy currents in solid and
laminated iron cores Contains examples relating to the slot
leakage inductance of rotating electrical machines,
transformer leakage inductance, and theory of hysteresis
machines Presents analyses of EMFs in laminated-rotor
induction machines, three-dimensional field analyses for three-
phase solid rotor induction machines, and more
Electromagnetics for Electrical Machines makes an ideal text
for postgraduate-level students of electrical engineering, as
well as of physics and electronics and communication
engineering. It is also a useful reference for research scholars
concerned with problems involving electromagnetics.
Antennas and Wave Propagation is written for the first course
on the same. The book begins with an introduction that
discusses the fundamental concepts, notations,
representation and principles that govern the field of
antennas. A separate chapter on mathematical preliminaries
is discussed followed by chapters on every aspect of
antennas from Maxwell's equations to antenna array analysis,
antenna array synthesis, antenna measurements and wave
propagation.
The millimeter-wave frequency band (30–300 GHz) is
considered a potential candidate to host very high data
rate communications. First used for high capacity radio
links and then for broadband indoor wireless networks,
the interest in this frequency band has increased as it is
proposed to accommodate future 5G mobile
communication systems. The large bandwidth available
will enable a number of new uses for 5G. In addition, due
to the large propagation attenuation, this frequency band
may provide some additional advantages regarding
frequency reuse and communication security. However,
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a number of issues have to be addressed to make mm-
wave communications viable. This book collects a
number of contributions that present solutions to these
challenges.
Teaching Electromagnetics: Innovative Approaches and
Pedagogical Strategies is a guide for educators
addressing course content and pedagogical methods
primarily at the undergraduate level in electromagnetic
theory and its applications. Topics include teaching
methods, lab experiences and hands-on learning, and
course structures that help teachers respond effectively
to trends in learning styles and evolving engineering
curricula. The book grapples with issues related to the
recent worldwide shift to remote teaching. Each chapter
begins with a high-level consideration of the topic,
reviews previous work and publications, and gives the
reader a broad picture of the topic before delving into
details. Chapters include specific guidance for those who
want to implement the methods and assessment results
and evaluation of the effectiveness of the methods.
Respecting the limited time available to the average
teacher to try new methods, the chapters focus on why
an instructor should adopt the methods proposed in it.
Topics include virtual laboratories, computer-assisted
learning, and MATLAB® tools. The authors also review
flipped classrooms and online teaching methods that
support remote teaching and learning. The end result
should be an impact on the reader represented by
improvements to his or her practical teaching methods
and curricular approach to electromagnetics education.
The book is intended for electrical engineering
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professors, students, lab instructors, and practicing
engineers with an interest in teaching and learning. In
summary, this book: Surveys methods and tools for
teaching the foundations of wireless communications
and electromagnetic theory Presents practical
experience and best practices for topical coverage,
course sequencing, and content Covers virtual
laboratories, computer-assisted learning, and MATLAB
tools Reviews flipped classroom and online teaching
methods that support remote teaching and learning
Helps instructors in RF systems, field theory, and
wireless communications bring their teaching practice up
to date Dr. Krishnasamy T. Selvan is Professor in the
Department of Electronics & Communication
Engineering, SSN College of Engineering, since June
2012. Dr. Karl F. Warnick is Professor in the Department
of Electrical and Computer Engineering at BYU.
This book provides a comprehensive treatment of
electromagnetic waves. The author's approach is
thoroughly modern, and unlike many others, this text
offers a unified view of electromagnetic waves and their
applications in telecommunications, radar, and
photonics. The extensive coverage of Electromagnetic
Waves begins with Maxwell's equations and takes
students on the journey from the wave and Helmholtz
equations through polarization, plane waves, and wave
beams and packets, to antennas, transmission lines, and
waveguides. Completing the treatment are chapters
devoted to diffraction and an introduction to the theory of
coherence. The author strikes an effective balance of the
teach-through-concepts and teach-by-example
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approaches. The book is filled with exercises, current
applications, and exercises that solidify students'
understanding and bring relevance to the material. It
forms an outstanding text for senior undergraduates and
graduate-level students in electrical engineering and
physics.
One of us (FAB) published a book Problems in
Electronics with Solutions in 1957 which became well
established and ran to five editions, the last revised and
enlarged edition appearing in 1976. When the first
edition was written it covered almost the complete
undergraduate electronics courses in engin eering at
universities. One book, at a price students can afford,
can no longer cover an undergraduate course in
electronics. It has therefore been decided to produce a
book covering one important section of such a course
using the experience gained and a few problems from
previous editions of Problems in Electronics with
Solutions. The book is based largely on problems
collected by us over many years and given to
undergraduate electronic and electrical engineers. Its
purpose is to present the problems, together with a large
number of their solutions, in the hope that it will prove
valuable to undergraduates and other teachers. It should
also be useful for Master's degree students in electronic
and electrical engineering and physics, research
workers, engineers and scientists in industry and as a
reference source.
In this book, a variety of topics related to electromagnetic
fields and waves are extensively discussed. The topics
encompass the physics of electromagnetic waves, their
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interactions with different kinds of media, and their
applications and effects.
This book is a first-year graduate text on electromagnetic
fields and waves. It is the translated and revised edition
of the Chinese version with the same title published by
the Publishing House of Electronic Industry (PHEI) of
China in 1994. The text is based on the graduate course
lectures on "Advanced Elec trodynamics" given by the
authors at Tsinghua University. More than 300 students
from the Department of Electronic Engineering and the
Depart ment of Applied Physics have taken this course
during the last decade. Their particular fields are
microwave and millimeterwave theory and technology,
physical electronics, optoelectronics and engineering
physics. As the title of the book shows, the texts and
examples in the book concentrate mainly on
electromagnetic theory related to microwaves and
optoelectronics, or light wave technology. However, the
book can also be used as an intermediate-level text or
reference book on electromagnetic fields and waves for
students and scientists engaged in research in
neighboring fields.
Maxwell's equations of isotropic media and some
important identities. Reflection of plane waves from
interfaces. Mirrors and interferometers. Fresnel
diffraction in paraxial limit. Hermit-Gaussian beams and
their transformations. Optical fibers and guiding layers.
Coupling of modes - resonators and couplers. Distributed
feedback structures. Acousto-optic modulators. Some
nonlinear systems. Wave propagation in anisotropic
media. Electro-optic modulators. Nonlinear optics.
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Optical detection.
Spanning static fields to terahertz waves, this volume
explores the range of consequences electromagnetic
fields have on the human body. Topics discussed include
essential interactions and field coupling phenomena;
electric field interactions in cells, focusing on ultrashort,
pulsed high-intensity fields; dosimetry or coupling of ELF
fields into biological systems; and the historical
developments and recent trends in numerical dosimetry.
It also discusses mobile communication devices and the
dosimetry of RF radiation into the human body, exposure
and dosimetry associated with MRI and spectroscopy,
and available data on the interaction of terahertz
radiation with biological tissues, cells, organelles, and
molecules.
The study of electromagnetic field theory is required for
proper understanding of every device wherein electricity
is used for operation. The proposed textbook on
electromagnetic fields covers all the generic and
unconventional topics including electrostatic boundary
value problems involving two- and three-dimensional
Laplacian fields and one- and two- dimensional
Poissonion fields, magnetostatic boundary value
problems, eddy currents, and electromagnetic
compatibility. The subject matter is supported by
practical applications, illustrations to supplement the
theory, solved numerical problems, solutions manual and
Powerpoint slides including appendices and
mathematical relations. Aimed at undergraduate, senior
undergraduate students of electrical and electronics
engineering, it: Presents fundamental concepts of
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electromagnetic fields in a simplified manner Covers one
two- and three-dimensional electrostatic boundary value
problems involving Laplacian fields and Poissonion fields
Includes exclusive chapters on eddy currents and
electromagnetic compatibility Discusses important
aspects of magneto static boundary value problems
Explores all the basic vector algebra and vector calculus
along with couple of two- and three-dimensional
problems
Electronics and Communications for Scientists and
Engineers, Second Edition, offers a valuable and unique
overview on the basics of electronic technology and the
internet. Class-tested over many years with students at
Northwestern University, this useful text covers the
essential electronics and communications topics for
students and practitioners in engineering, physics,
chemistry, and other applied sciences. It describes the
electronic underpinnings of the World Wide Web and
explains the basics of digital technology, including
computing and communications, circuits, analog and
digital electronics, as well as special topics such as
operational amplifiers, data compression, ultra high
definition TV, artificial intelligence, and quantum
computers. Incorporates comprehensive updates and
expanded material in all chapters where appropriate
Includes new problems added throughout the text
Features an updated section on RLC circuits Presents
revised and new content in Chapters 7, 8, and 9 on
digital systems, showing the many changes and rapid
progress in these areas since 2000
This text offers a practical, device-based approach to the
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study of microwave and wireless communications.
Student objectives, questions and problems, and end-of-
chapter summaries are used to reinforce the points
made
Introduction and Survey of the Electromagnetic
Spectrum; Fundamentals of Electric Fields;
Fundamentals of Magnetic Fields; Electrodynamics;
Radiation; Relativity and Quantum Physics; The Hidden
Schematic; Transmission Lines; Waveguides and
Shields; Circuits as Guides for Waves and S-
Parameters; Antennas: How to Make Circuits That
Radiate; EMC (Part I: Basics, Part II: PCB Techniques,
Part III: Cabling); Lenses, Dishes, and Antenna Arrays;
Diffraction; Frequency Dependence of Materials,
Thermal Radiation, and Noise; Electrical Engineering
Book Recommendations; Index.
“A helpful read not just for corporate strategists but for
almost anyone looking ahead.” Los Angeles Times
What's Your Next Big Move? At the turn of the century,
Western Union passed on the chance to dominate the
telephone industry. Later, General Electric concluded
that a new invention called television was doomed to fail.
And very recently, decision makers at the highest level
were taken off-guard when the global economy dropped
from under their feet--and took their companies with it.
Today, only those business leaders with the power of
long-term foresight will seize and hold true competitive
advantage. But can managers really predict the future?
Yes, to a greater extent than one might expect. Strategic
Business Forecasting shows how to identify and quantify
possible events that may affect your business. Applying
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creativity, personal experience, and the lessons of
history, you can use such forecasting to develop plans
that will help your organization compete. Drs. Simon
Ramo and Ronald Sugar, two giants of the aerospace
industry, share their Four-Measures Rating system to
help you explore the world of possibilities--thoroughly
and systematically. Under their tutelage, you will be
equipped to: Create a comprehensive list of possible
scenarios concerning your business Utilize a scoring
system to rate each scenario's merit as a serious and
useful prediction Develop an effective plan that
strategically shapes the future of your organization The
authors provide vivid illustrations of the Four-Measures
system at work with real-world examples of both
forecasting failures and successes. No one can predict
perfectly, and the authors don't promise magic. With the
approach described in Strategic Business Forecasting,
however, you can ensure your organization is better
poised to seize future opportunities, avoid pitfalls, and
handle anything the increasingly volatile global economy
throws your way.
The aim of this book is to present the modern design
principles andanalysis of lens antennas. It gives
graduates and RF/Microwaveprofessionals the design
insights in order to make full use of lensantennas. Why
do we want to write a book in lens antennas?Because
this topic has not been thoroughly publicized,
itsimportance is underestimated. As antennas play a key
role incommunication systems, recent development in
wirelesscommunications would indeed benefit from the
characteristics oflens antennas: low profile, and low cost
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etc. The major advantages of lens antennas are narrow
beamwidth, highgain, low sidelobes and low noise
temperature. Their structures canbe more compact and
weigh less than horn antennas and parabolicantennas.
Lens antennas with their quasi-optical
characteristics,also have low loss, particularly at near
millimeter andsubmillimeter wavelengths where they
have particular advantages. This book systematically
conducts advanced and up-to-datetreatment of lens
antennas.
This revised text covers electromagnetic waves and
fields in great detail. It begins with a review of static
electric and magnetic fields, providing results useful for
static fields and time-dependent field problems in which
the size of the device is small compared with the
wavelength.
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
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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.
Electromagnetism is the most pervasive force that exists
in nature. Electromagnetic field theory is the study of
characteristics of electric, magnetic and combined fields.
The book is designed specifically to cater the needs of
fourth semester students of B.Tech. in Electronics and
Communications Engineering, JNTU. Simple, easy-to-
understand and difficult-jargon-free text elucidates the
fundamentals of the subject area and makes it a lasting
resource for the students. Salient Features: ?
Comprehensive coverage with lucid presentation style ?
Rich exam-oriented pedagogy ? Unsolved review
questions ? Objective-type questions
The book Electromagnetic Field Theory caters to the
students of BE/BTech Electronics and Communication
Engineering, Electrical and Electronics Engineering, and
Electronic Instrumentation Engineering, as
electromagnetics is an integral part of their curricula. It
covers a wide range of topics that deal with various
physical and mathematical concepts, including vector
functions, coordinate systems, integration and
differentiation, complex numbers, and phasors. The book
helps in understanding the electric and magnetic fields
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on different charge and current distributions, such as
line, surface, and volume. It also explains the
electromagnetic behaviour of waves, fields in
transmission lines, and radiation in antennas. A number
of electromagnetic applications are also included to
develop the interest of students. SALIENT FEATURES •
Simple and easy-to-follow text • Complete coverage of
the subject as per the syllabi of most universities • Lucid,
well-explained concepts with clear examples • Relevant
illustrations for better understanding and retention •
Some of the illustrations provide three-dimensional view
for in-depth knowledge • Numerous mathematical
examples for full clarity of concepts • Chapter objectives
at the beginning of each chapter for its overview •
Chapter-end summary and exercises for quick review
and to test your knowledge
The investigation of wave propagation in non-uniform
transmission lines is common to many engineering situations.
This book presents and develops the mathematical tools
required to effectively examine and analyze propagation
processes of waves of various natures using the cross
section method, in artificial and non-artificial waveguides.
These techniques are used in the solution of practical
situations in various fields, such as plasma heating in nuclear
fusion, materials processing and radar and satellite
communication systems.
The development of efficient techniques for the rigorous
modelling of electromagnetic phenomena is a key factor in
determining the progress in many technical area from
microwave engineering to X-Ray technology. This book
presents a class of numerical techniques for the analysis of
discrete spectra of electrodynamic operators, highlights their
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advantages and drawbacks, and discusses their potential for
solving practical problems. Examples of the application of
some of the methods to solve both field theory and
engineering problems are included.
Adapted from a successful and thoroughly field-tested Italian
text, the first edition of Electromagnetic Waves was very well
received. Its broad, integrated coverage of electromagnetic
waves and their applications forms the cornerstone on which
the author based this second edition. Working from Maxwell's
equations to applications in optical communications and
photonics, Electromagnetic Waves, Second Edition forges a
link between basic physics and real-life problems in wave
propagation and radiation. Accomplished researcher and
educator Carlo G. Someda uses a modern approach to the
subject. Unlike other books in the field, it surveys all major
areas of electromagnetic waves in a single treatment. The
book begins with a detailed treatment of the mathematics of
Maxwell's equations. It follows with a discussion of
polarization, delves into propagation in various media,
devotes four chapters to guided propagation, links the
concepts to practical applications, and concludes with
radiation, diffraction, coherence, and radiation statistics. This
edition features many new and reworked problems, updated
references and suggestions for further reading, a completely
revised appendix on Bessel functions, and new definitions
such as antenna effective height. Illustrating the concepts
with examples in every chapter, Electromagnetic Waves,
Second Edition is an ideal introduction for those new to the
field as well as a convenient reference for seasoned
professionals.
This book is divided into two parts. The first part deals with
basic electromagnetic and the second part with beam-wave
electronics related to growing-wave devices including 'slow-
wave' travelling-wave tubes and 'fast-wave' gyro-travelling-
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wave tubes. The first part is a prerequisite for the second
part, while the second part covers the applications of the
topics discussed in the first part. These two parts put together
make the volume a self-contained treatise. In the specific
applications considered, time-independent field concepts are
exemplified in the problems related to the formation of an
electron beam by an electron gun, the confinement of an
electron beam by a magnetic focusing structure, etc.
Similarly, time-dependent field concepts are exemplified in
problems related to propagation through a slow-wave
structure and amplification in growing-wave electron beam
devices, such as travelling-wave tubes, double-stream
amplifiers, beam-plasma amplifiers and gyro-travelling-wave
tubes. All throughout the text, stress is given to provide
complete analytical deductions with full mathematical details
and present the state-of-the-art concepts.
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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