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Electromagnetic Waves And
Transmission Lines
A rigorous and straightforward treatment of analog,
digital and optical transmission lines, which avoids
using complex mathematics.
A review of the fundamental theory for the
transverse electromagnetic mode (TEM) on
transmission lines, with emphasis on
communications applications. The coverage includes
transient performance of relevance for digital
systems as well as the more traditional steady-state
sinusoidal performance.
ELECTROMAGNETIC WAVES AND
TRANSMISSION LINESPHI Learning Pvt. Ltd.
Presents wideband RF technologies and antennas in
the microwave band and millimeter-wave band This
book provides an up-to-date introduction to the
technologies, design, and test procedures of RF
components and systems at microwave frequencies.
The book begins with a review of the elementary
electromagnetics and antenna topics needed for
students and engineers with no basic background in
electromagnetic and antenna theory. These
introductory chapters will allow readers to study and
understand the basic design principles and features
of RF and communication systems for
communications and medical applications. After this
introduction, the author examines MIC, MMIC,
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MEMS, and LTCC technologies. The text will also
present information on meta-materials, design of
microwave and mm wave systems, along with a look
at microwave and mm wave receivers, transmitters
and antennas. Discusses printed antennas for
wireless communication systems and wearable
antennas for communications and medical
applications Presents design considerations with
both computed and measured results of RF
communication modules and CAD tools Includes endof-chapter problems and exercises Wideband RF
Technologies and Antennas in Microwave
Frequencies is designed to help electrical engineers
and undergraduate students to understand basic
communication and RF systems definition,
electromagnetic and antennas theory and
fundamentals with minimum integral and differential
equations. Albert Sabban, PhD, is a Senior
Researcher and Lecturer at Ort Braude College
Karmiel Israel. Dr. Sabban was RF and antenna
specialist at communication and Biomedical Hi-tech
Companies. He designed wearable compact
antennas to medical systems. From 1976 to 2007,
Dr. Albert Sabban worked as a senior R&D scientist
and project leader in RAFAEL.
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
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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.
This book provides a complete awareness on the
subject EMTL with regards to both theoretical and
practical aspects of the subject. Various concepts
from fundamentals to advanced topics are presented
and discussed adequately. The book’s bottom-up
approach ensures that students understand all the
basic building blocks before the development of a
real-life system. Numerical problems and day-to-day
examples, practical situations that occur in industries
& daily life are also presented. Please note: Taylor &
Francis does not sell or distribute the Hardback in
India, Pakistan, Nepal, Bhutan, Bangladesh and Sri
Lanka.
Guru and Hiziroglu have produced an accessible and userfriendly 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.
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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
The comprehensive study of electric, magnetic and combined
fields is nothing but electromagnetic engineering. Along with
electronics, electromagnetics plays an important role in other
branches. The book is structured to cover the key aspects of
the course Electromagnetic Field Theory for undergraduate
students. The knowledge of vector analysis is the base of
electromagnetic engineering. Hence book starts with the
discussion of vector analysis. Then it introduces the basic
concepts of electrostatics such as Coulomb's law, electric
field intensity due to various charge distributions, electric flux,
electric flux density, Gauss's law, divergence and divergence
theorem. The book continues to explain the concept of
elementary work done, conservative property, electric
potential and potential difference and the energy in the
electrostatic fields. The detailed discussion of current density,
continuity equation, boundary conditions and various types of
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capacitors is also included in the book. The book provides the
discussion of Poisson's and Laplace's equations and their use
in variety of practical applications. The chapter on
magnetostatics incorporates the explanation of Biot-Savart's
law, Ampere's circuital law and its applications, concept of
curl, Stoke's theorem, scalar and vector magnetic potentials.
The book also includes the concept of force on a moving
charge, force on differential current element and magnetic
boundary conditions. The book covers all the details of
Faraday's laws, time varying fields, Maxwell's equations and
Poynting theorem. Finally, the book provides the detailed
study of uniform plane waves including their propagation in
free space, perfect dielectrics, lossy dielectrics and good
conductors. The book uses plain, lucid language to explain
each topic. The book provides the logical method of
explaining the various complicated topics and stepwise
methods to make the understanding easy. The variety of
solved examples is the feature of this book which helps to
inculcate the knowledge of the electromagnetics in the
students. Each chapter is well supported with necessary
illustrations and self-explanatory diagrams. The book explains
the philosophy of the subject which makes the understanding
of the concepts very clear and makes the subject more
interesting.
Summary: Describes transmission line matrix techniques for
solving electromagnetic problems. The approach visualizes
the propagation medium as divided into identical cells with the
electromagnetic energy confined to transmission lines which
separate the cells. The author, who works for United Silicon
Carbide, develops the electromagnetic scattering equations
for one, two and three dimensions, corrects the transmission
line matrix for any wave properties, and incorporates
boundary conditions and dispersion into the method. Finally,
he outlines a computer program for finding the transient
Page 5/19

Read PDF Electromagnetic Waves And
Transmission Lines
solution of a 2D semiconductor switch whose conductivity is
induced by a light source.
This book covers the principles of operation of
electromagnetic waveguides and transmission lines. The
approach is divided between mathematical descriptions of
basic behaviors and treatment of specific types of waveguide
structures. Classical (distributed-network) transmission lines,
their basic properties, their connection to lumped-element
networks, and the distortion of pulses are discussed followed
by a full field analysis of waveguide modes. Modes of specific
kinds of waveguides - traditional hollow metallic waveguides,
dielectric (including optical) waveguides, etc. are discussed.
Problems of excitation and scattering of waveguide modes
are addressed, followed by discussion of real systems and
performance.
Understanding electromagnetic wave theory is pivotal in the
design of antennas, microwave circuits, radars, and imaging
systems. Researchers behind technology advances in these
and other areas need to understand both the classical theory
of electromagnetics as well as modern and emerging
techniques of solving Maxwell's equations. To this end, the
book provides a graduate-level treatment of selected
analytical and computational methods. The analytical
methods include the separation of variables, perturbation
theory, Green's functions, geometrical optics, the geometrical
theory of diffraction, physical optics, and the physical theory
of diffraction. The numerical techniques include mode
matching, the method of moments, and the finite element
method. The analytical methods provide physical insights that
are valuable in the design process and the invention of new
devices. The numerical methods are more capable of treating
general and complex structures. Together, they form a basis
for modern electromagnetic design. The level of presentation
allows the reader to immediately begin applying the methods
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to some problems of moderate complexity. It also provides
explanations of the underlying theories so that their
capabilities and limitations can be understood.

Transmission Lines and Wave Propagation, Fourth
Edition helps readers develop a thorough
understanding of transmission line behavior, as well
as their advantages and limitations. Developments in
research, programs, and concepts since the first
edition presented a demand for a version that
reflected these advances. Extensively revised, the
fourth edition of this bestselling text does just that,
offering additional formulas and expanded
discussions and references, in addition to a chapter
on coupled transmission lines. What Makes This
Text So Popular? The first part of the book explores
distributed-circuit theory and presents practical
applications. Using observable behavior, such as
travel time, attenuation, distortion, and reflection
from terminations, it analyzes signals and energy
traveling on transmission lines at finite velocities.
The remainder of the book reviews the principles of
electromagnetic field theory, then applies Maxwell's
equations for time-varying electromagnetic fields to
coaxial and parallel conductor lines, as well as
rectangular, circular, and elliptical cylindrical hollow
metallic waveguides, and fiber-optic cables. This
progressive organization and expanded coverage
make this an invaluable reference. With its analysis
of coupled lines, it is perfect as a text for
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undergraduate courses, while graduate students will
appreciate it as an excellent source of extensive
reference material. This Edition Includes: An
overview of fiber optic cables emphasizing the
principle types, their propagating modes, and
dispersion Discussion of the role of total internal
reflection at the core/cladding interface, and the
specific application of boundary conditions to a
circularly symmetrical propagating mode A chapter
on coupled transmission lines, including coupled-line
network analysis and basic crosstalk study More
information on pulse propagation on lines with skineffect losses A freeware program available online
Solutions manual available with qualifying course
adoption
Electromagnetic Field Theory and Transmission
Lines is an ideal textbook for a single semester, first
course on Electromagnetic Field Theory (EMFT) at
the undergraduate level. This book uses plain and
simple English, diagrammatic representations and
real life examples to explain the fundamental
concepts, notations, representation and principles
that govern the field of EMFT. The chapters cover
every aspect of EMFT from electrostatics to
advanced topics dealing with Electromagnetic
Interference (EMI)/Electromagnetic Compatibility
(EMC), EMC standards and design methods for
EMC. Careful and deta.
This book provides students with a thorough
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theoretical understanding of electromagnetic field
equations and it also treats a large number of
applications. The text is a comprehensive twosemester 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
The Propagation of Electromagnetic Waves in
Multiconductor Transmission Lines presents the
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study of the problems relating to the propagation of
electromagnetic waves along multi-conductor
transmission line. This book examines the theoretical
investigations into the propagation of
electromagnetic waves in transmission line systems
involving two or more conductors. Organized into 12
chapters, this book begins with an overview of the
rigorous method based on Maxwell's equations for
solving the basic problem in the theory of the steadystate propagation of electromagnetic waves in a
multi-conductor system. This text then examines the
significant practical problem of determining the
electromagnetic fields of symmetrical and nonsymmetrical two-wire lines in free space. Other
chapters consider the methods of calculating the
parameters of non-uniform lines. This book
discusses as well the problem of transient
electromagnetic processes in a multi-conductor
system. The final chapter deals with the asymptotic
representation of cylindrical functions of twoimaginary variables. Electrical engineers will find this
book useful.
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
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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.
This systematic and well-written book provides an indepth analysis of all the major areas of the subject
such as fields, waves and lines. It is written in a
simple and an easy-to-understand language.
Beginning with a discussion on vector calculus, the
book elaborately explains electrostatics, including
the concepts of electric force and field intensity,
electric displacement, Gauss law, conductors,
dielectrics and capacitors. This is followed by a
detailed study of magnetostatics, covering
Biot–Savart law, Lorentz’s force law and Ampere’s
circuital law. Then, it discusses Maxwell’s equations
that describe the time-varying fields and the wave
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theory which is the basis of radiation and wireless
communications. Finally, the book gives a fair
treatment to transmission line theory, which is a
foundation course in mechanical engineering. The
text is well-supported by a large number of solved
and unsolved problems to enhance the analytical
skill of the students. The problems are framed to test
the conceptual understanding of the students. It also
includes plenty of objective type questions with
answers. It is intended as a textbook for the
undergraduate students of Electrical and Electronics
Engineering and Electronics and Communication
Engineering for their course on Electromagnetic
Waves and Transmission Lines.
This second edition comes from your suggestions for a more
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.
Cylindrical arrays lie at the heart of the antenna systems of
most major radio communication systems, including
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broadcasting networks, cellular 'phone systems and radar. In
this book, the authors present practical theoretical methods
for determining current distributions, input admittances and
field patterns of a wide variety of cylindrical antennas,
including the isolated antenna, the two-element array, the
circular array, curtain arrays, Yagi and log-periodic arrays,
planar arrays and three-dimensional arrays. Coverage
includes analysis of horizontal antennas over, on and in the
earth and sea, large resonant arrays of electrically short
dipoles and a chapter on the theory and techniques of
experimental measurement. Written by three of the leading
engineers in the field, and based on world-class research
carried out at Harvard over the last forty years, Cylindrical
Antennas and Arrays is destined to become established as
the basic reference for practising engineers and advanced
students for many years to come.
Julian Schwinger was already the world’s leading nuclear
theorist when he joined the Radiation Laboratory at MIT in
1943, at the ripe age of 25. Just 2 years earlier he had joined
the faculty at Purdue, after a postdoc with
OppenheimerinBerkeley,andgraduatestudyatColumbia.
Anearlysemester at Wisconsin had con?rmed his penchant to
work at night, so as not to have to interact with Breit and
Wigner there. He was to perfect his iconoclastic 1 habits in
his more than 2 years at the Rad Lab. Despite its deliberately
misleading name, the Rad Lab was not involved in nuclear
physics, which was imagined then by the educated public as
a esoteric science without possible military application.
Rather, the subject at hand was the perfection of radar, the
beaming and re?ection of microwaves which had already
saved Britain from the German onslaught. Here was a
technology which won the war, rather than one that
prematurely ended it, at a still incalculable cost. It was partly
for that reason that Schwinger joined this e?ort, rather than
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what might have appeared to be the more natural project for
his awesome talents, the development of nuclear weapons at
Los Alamos. He had got a bit of a taste of that at the
“Metallurgical Laboratory” in Chicago, and did not much like
it. Perhaps more important for his decision to go to and stay
at MIT during the war was its less regimented and isolated
environment.
This monograph deals with the theoretical aspects of the
circuit modelling of high-frequency electromagnetic structures
using the Lorentz reciprocity theorem. This is the first book to
cover the generalization from closed structures to openboundary waveguides and circuit structures. The author has
developed a new way to represent a general waveguide by
transmission lines: and was awarded the Microwave Prize of
the IEEE for this work. The first part of the book discusses the
construction of transmission line models for waveguide
structures. Then the incidence of external electromagnetic
waves on high-frequency structures is studied, and finally the
concepts derived in the earlier parts of the book are
generalized to reciprocal and non-reciprocal anisotropic, biisotropic, and bianisotropic materials.
Low-visibility antennas have many attractive features, such as
being low-profile, flexible, lightweight, small-volume, and lowcost. Low-Visibility Antennas for Communication Systems
provides explicit guidelines for the development of these
antennas. Offering valuable insight into emerging antenna
technologies, the book:Introduces the fundamental t
The book covers all the aspects of Electromagnetics and
Transmission Lines for undergraduate course. The book
provides comprehensive coverage of vector analysis,
Coulomb's law, electric field intensity, flux and Gauss's law,
conductors, dielectrics, capacitance, Poisson's and Laplace's
equations, magnetostatics, electrodynamic fields, Maxwell's
equations, Poynting theorem, transmission lines and uniform
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plane waves. The knowledge of vector analysis is the base of
electromagnetic engineering. Hence book starts with the
discussion of vector analysis. Then it introduces the basic
concepts of electrostatics such as Coulomb's law, electric
field intensity due to various charge distributions, electric flux,
electric flux density, Gauss's law and divergence. The book
continues to explain the concept of elementary work done,
conservative property, electric potential and potential
difference and the energy in the electrostatic fields. The
detailed discussion of current density, continuity equation,
boundary conditions and various types of capacitors is also
included in the book. The book provides the discussion of
Poisson's and Laplace's equations and their use in variety of
practical applications. The chapter on magnetostatics
incorporates the explanation of Biot-Savart's law, Ampere's
circuital law and its applications, concept of curl scalar and
vector magnetic potentials. The book also includes the
concept of force on a moving charge, force on differential
current element and magnetic boundary conditions. The book
covers all the details of Faraday's laws, time varying fields,
Maxwell's equations and Poynting theorem. The book covers
the transmission line parameters in detail along with reflection
on a line, reflection loss and reflection factor. The chapter on
transmission line at radio frequency includes parameters of
line at high frequency, standing waves, standing wave ratio
and Smith chart. Finally, the book provides the detailed study
of uniform plane waves including their propagation in free
space, perfect dielectrics, lossy dielectrics and good
conductors. The book uses plain and lucid language to
explain each topic. The book provides the logical method of
explaining the various complicated topics and stepwise
methods to make the understanding easy. Each chapter is
well supported with necessary illustrations, self explanatory
diagrams and large number of solved problems. The book
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explains the philosophy of the subject which makes the
understanding of the concepts very clear and makes the
subject more interesting.

This book focuses primarily on senior undergraduates
and graduates in Electromagnetics Waves and Materials
courses. The book takes an integrative approach to the
subject of electromagnetics by supplementing
quintessential "old school" information and methods with
instruction in the use of new commercial software such
as MATLAB. Homework problems, PowerPoint slides, an
instructor’s manual, a solutions manual, MATLAB
downloads, quizzes, and suggested examination
problems are included. Revised throughout, this new
edition includes two key new chapters on artificial
electromagnetic materials and electromagnetics of
moving media.
This rigorous treatment of transmission lines presents all
the essential concepts in a clear and straightforward
manner. Key principles are demonstrated by numerous
practical worked examples and illustrations, and complex
mathematics is avoided throughout. Early chapters cover
pulse propagation, sinusoidal waves and coupled lines,
all set within the context of a simple lossless equivalent
circuit. Later chapters then develop this basic model by
demonstrating the derivation of circuit parameters, and
the use of Maxwell's equations to extend this theory to
major transmission lines. Finally, a discussion of
photonic concepts and properties provides valuable
insights into the fundamental physics underpinning
transmission lines. Covering DC to optical frequencies,
this accessible text is an invaluable resource for
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students, researchers and professionals in electrical, RF
and microwave engineering.
Offering fresh insight into a rapidly growing field,
Wearable Communication Systems and Antennas for
Commercial, Sport and Medical Applications provides
useful information for students, engineers and
researchers with an interest in wearable communication
devices and antennas.
Electromagnetics (CC BY-SA 4.0) is an open textbook
intended to serve as a primary textbook for a onesemester 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 lumpedelement 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
STUDENT COMPANION SITE Every new copy of Stuart
Wentworth's Applied Electromagnetics comes with a
registration code which allows access to the Student's
Book Companion Site. On the BCS the student will find: *
Detailed Solutions to Odd-Numbered Problems in the
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text * Detailed Solutions to all Drill Problems from the
text * MATLAB code for all the MATLAB examples in the
text * Additional MATLAB demonstrations with code. This
includes a Transmission Lines simulator created by the
author. * Weblinks to a vast array of resources for the
engineering student. Go to
www.wiley.com/college/wentworth to link to Applied
Electromagnetics and the Student Companion Site.
ABOUT THE PHOTO Passive RFID systems, consisting
of readers and tags, are expected to replace bar codes
as the primary means of identification, inventory and
billing of everyday items. The tags typically consist of an
RFID chip placed on a flexible film containing a planar
antenna. The antenna captures radiation from the
reader's signal to power the tag electronics, which then
responds to the reader's query. The PENI Tag (Product
Emitting Numbering Identification Tag) shown,
developed by the University of Pittsburgh in a team led
by Professor Marlin H. Mickle, integrates the antenna
with the rest of the tag electronics. RFID systems involve
many electomagnetics concepts, including antennas,
radiation, transmission lines, and microwave circuit
components. (Photo courtesy of Marlin H. Mickle.)
This book develops a consistent macroscopic theory of
electromagnetism and discusses the relation between
circuit theory and filed theory. The theory is developed in
successive steps from the Lorentz force, the integral
form of Maxwell's equations in free space, and suitable
macroscopic models of polarized and magnetized
matter. It covers the electromagnetism of moving bodies
and the process of electromechanical energy conversion;
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introduces a power-series technique for analyzing quasistatic fields and quasi-stationary systems; it emphasizes
the synthesis of fields as opposed to the analysis of
fields. Presented in an appendix, the reader will also find,
the four-dimensional relativistic formulation of
macroscopic electrodynamics.
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