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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
to some problems of moderate complexity. It also provides
explanations of the underlying theories so that their
capabilities and limitations can be understood.
This text provides discussion of the modelling, testing and
application of monopole antennas in free space and in
proximity to flat earth, including topics on propagation, tuning
stability, antenna range design, noise, ground-based highfrequency arrays, and electrically small antennas.
Aimed at a single-semester course on antennas at the
undergraduate level, Antennas and Wave Propagation
provides a lucid explanation of the fundamentals of antennas
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and propagation. This student-friendly text also includes
simple design procedures along with a large number of
examples and exercises.
This completely updated second edition of an Artech House
classic provides a thorough introduction to the basic
principles of electromagnetic wave propagation of radio
frequencies in real-world conditions, fully updated by
including new achievements in theory and technology. It
serves as an invaluable daily reference for practitioners in the
field and as a complete, organized text on the subject. This
comprehensive resource covers a wide range of essential
topics, from the classification of radio waves, electromagnetic
wave theory, and antennas for RF radio links, to the impact of
the earth surface on the propagation of ground waves,
atmospheric affects in radio wave propagation, and radio
wave reception. The book explores the propagation of the
ground radio waves, namely the waves that propagate in
vicinity of the earth's surface (e.g., guided by that interface),
without involvement of any atmospheric effects. Specifics of
the high-frequency (HF) radio propagation due to reflections
from ionospheric layers is studied, based on commonly used
models of the ionospheric vertical profiles. Scattering of the
radio waves of UHF and higher frequency bands from the
random variations of the tropospheric refraction index (from
tiny air turbulences) are also considered by using the
principles of statistical radio-physics. Analysis of propagation
conditions on real propagation paths, including analysis of the
power budget of the VHF/UHF link to assure its stability
(percentage of availability within observation time frame),
terrestrial, broadcast, mobile, and satellite RF links are
presented. The engineering design of the cellular networks,
including LTE 4G, 5G and upcoming higher generations is
explored. HF propagation predictions for extremely longrange links design for commercial and military applications
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are explained. Packed with examples and problems, this book
provides a theoretical background for astrophysical,
aeronomy and geophysical instrumentation design.
"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 handson 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 Fields in Stratified Media" deals with an
important branch of electromagnetic theory, which has many
useful applications in subsurface communication, radar, and
geophysical prospecting and diagnostics. The book
introduces to the electromagnetic theory and wave
propagation in complex media, while presenting detailed
models for various media: 3, 4, N-layered media, boundary
conditions, and anisotropic media. In particular, the complete
solutions for a trapped surface wave and lateral wave in a
three- or four-layered region, the complete solutions for low
frequency wave propagation over a spherical surface coated
with a dielectric layer, and the transient field of a horizontal
dipole in the boundary layer of two different media are
presented. The book is designed for the scientists and
engineers engaged in antennas and propagation, EM theory
and applications. Dr. Kai Li is Professor at Zhejiang
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Ground-penetrating radar (GPR) is a rapidly developing field
that has seen tremendous progress over the past 15 years.
The development of GPR spans aspects of geophysical
science, technology, and a wide range of scientific and
engineering applications. It is the breadth of applications that
has made GPR such a valuable tool in the geophysical
consulting and geotechnical engineering industries, has lead
to its rapid development, and inspired new areas of research
in academia. The topic of GPR has gone from not even being
mentioned in geophysical texts ten years ago to being the
focus of hundreds of research papers and special issues of
journals dedicated to the topic. The explosion of primary
literature devoted to GPR technology, theory and
applications, has lead to a strong demand for an up-to-date
synthesis and overview of this rapidly developing field.
Because there are specifics in the utilization of GPR for
different applications, a review of the current state of
development of the applications along with the fundamental
theory is required. This book will provide sufficient detail to
allow both practitioners and newcomers to the area of GPR to
use it as a handbook and primary research reference.
*Review of GPR theory and applications by leaders in the
field *Up-to-date information and references *Effective
handbook and primary research reference for both
experienced practitioners and newcomers
In 1993, the first edition of The Electrical Engineering
Handbook set a new standard for breadth and depth of
coverage in an engineering reference work. Now, this classic
has been substantially revised and updated to include the
latest information on all the important topics in electrical
engineering today. Every electrical engineer should have an
opportunity to expand his expertise with this definitive guide.
In a single volume, this handbook provides a complete
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reference to answer the questions encountered by practicing
engineers in industry, government, or academia. This wellorganized book is divided into 12 major sections that
encompass the entire field of electrical engineering, including
circuits, signal processing, electronics, electromagnetics,
electrical effects and devices, and energy, and the emerging
trends in the fields of communications, digital devices,
computer engineering, systems, and biomedical engineering.
A compendium of physical, chemical, material, and
mathematical data completes this comprehensive resource.
Every major topic is thoroughly covered and every important
concept is defined, described, and illustrated. Conceptually
challenging but carefully explained articles are equally
valuable to the practicing engineer, researchers, and
students. A distinguished advisory board and contributors
including many of the leading authors, professors, and
researchers in the field today assist noted author and
professor Richard Dorf in offering complete coverage of this
rapidly expanding field. No other single volume available
today offers this combination of broad coverage and depth of
exploration of the topics. The Electrical Engineering
Handbook will be an invaluable resource for electrical
engineers for years to come.
The book is primarily designed to cater to the needs of
undergraduate and postgraduate students of Electronics and
Communication Engineering and allied branches. It also
caters for fundamental requirements of professionals working
on design and development of antenna and wave
propagation related equipment either in research laboratories
or industries or academic institutions elsewhere. The book
has been written with intent to grasp the basic understanding
of theoretical as well as practical aspects of electromagnetic
wave propagation and antenna engineering. The text has
been aptly scripted considering the requirements of average
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students who can easily grasp and comprehend the basics of
wave propagation and radiation mechanism of varieties of
antennas coupled with their critical functionalities, utilities,
advantages/disadvantages without any external assistance of
teachers or other reference books. The book broaches very
well on practical methods of parametric measurements of
antenna with right measuring test equipment and associated
tools. The last chapter of the book is dedicated to advance
technology adopted in design and development of modern
antenna. Key features • A fairly large number of well labelled
diagrams to provide practical understanding of the concepts.
• The placement of numericals at appropriate places
develops confidence among readers and enthuses them
further to read in depth to crack any regular or competitive
examinations. • Chapter summary highlights important points
for quick recap and revision before examination. • Wellcrafted multiple choice questions with answers at the end of
each chapter to stimulate thought process and prepare better
for viva-voce and competitive examinations. • Appropriate
number of unsolved numerical problems with answers to
improve problem solving skill of students.
Written by a leading expert in the field, this practical new
resource presents the fundamentals of electromagnetics and
antenna technology. This book covers the design,
electromagnetic simulation, fabrication, and measurements
for various types of antennas, including impedance matching
techniques and beamforming for ultrawideband dipoles,
monopoles, loops, vector sensors for direction finding, HF
curtain arrays, 3D printed nonplanar patch antenna arrays,
waveguides for portable radar, reflector antennas, and other
antennas. It explores the essentials of phased array antennas
and includes detailed derivations of important field equations,
and a detailed formulation of the method of moments. This
resource exhibits essential derivations of equations, providing
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readers with a strong foundation of the underpinnings of
electromagnetics and antennas. It includes a complete
chapter on the details of antenna and electromagnetic test
and measurement. This book explores details on 3D printed
non-planar circular patch array antenna technology and the
design and analysis of a planar array-fed axisymmetric
gregorian reflector. The lumped-element impedance matched
antennas are examined and include a look at an analytic
impedance matching solution with a parallel LC network. This
book provides key insight into many aspects of antenna
technology that have broad applications in radar and
communications.
Design of Ultra Wideband Antenna Matching Networks: via
Simplified Real Frequency Technique (SRFT) will open up a
new horizon for design engineers, researchers,
undergraduate and graduate students to construct multi-band
and ultra wideband antenna matching networks for antennas
which in turn will push the edge of technology to manufacture
new generation of complex communication systems beyond
microwave frequencies both in commercial and military line.
In Design of Ultra Wideband Antenna Matching Networks,
many real life examples are presented to design antenna
matching networks over HF and cellular commercial multiband frequencies. For each example, open MatLab source
codes are provided so that the reader can easily generate
and verify the results of the examples included in the book.
Stutzman's 3rd edition of Antenna Theory and Design
provides a more pedagogical approach with a greater
emphasis on computational methods. New features include
additional modern material to make the text more exciting and
relevant to practicing engineers; new chapters on systems,
low-profile elements and base station antennas;
organizational changes to improve understanding; more
details to selected important topics such as microstrip
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antennas and arrays; and expanded measurements topic.
Foundations of Applied Electrodynamics takes a fresh look at
the essential concepts and methods of electrodynamics as a
whole, uniting the most relevant contemporary topics under a
common mathematical framework. It contains clear
explanations of high-level concepts as well as the mutual
relationships between the essential ideas of electromagnetic
theory. Starting with the fundamentals of electrodynamics, it
methodically covers a wide spectrum of research and
applications that stem from electromagnetic phenomena,
before concluding with more advanced topics such as
quantum mechanics. Includes new advances and
methodologies in applied electrodynamics, and provides the
whole picture of the theory of electrodynamics in most active
areas of engineering applications Systematically deals with
eigenvalue problems, integral equation formulations and
transient phenomena in various areas of applied
electrodynamics Introduces the complete theory of spherical
vector wave functions, and presents the upper bounds of the
product of gain and bandwidth for an arbitrary antenna
Presents the field approach to multiple antenna system,
which provides a theoretical tool for the prediction of channel
models of MIMO, and is also the basis of wireless power
transmission system One of the first books on
electromagnetics that contains the general theory of relativity,
which is needed in the design of mobile systems such as
global positioning system (GPS) By summarising both
engineering and theoretical electromagnetism in one volume,
this book is an essential reference for practicing engineers, as
well as a guide for those who wish to advance their analytical
techniques for studying applied electrodynamics.
The book provides a comprehensive coverage of the
fundamental topics in microwave engineering, antennas and
wave propagation, and electromagnetic compatibility,
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including electromagnetic boundary value problems,
waveguide theory, microwave resonators, antennas and wave
propagation, microwave circuits, principles of electromagnetic
compatibility designs, information theory and systems. Deals
systematically with fundamental problems in radio frequency
engineering, this important volume provides an updated
treatment of radio frequency theory and techniques. The book
can be used as a one-semester course for senior and firstyear graduate students or as a reference for radio frequency
engineers and applied physicists. Contents:Solutions of
Electromagnetic Field ProblemsWaveguidesMicrowave
ResonatorsMicrowave CircuitsAntennasPropagation of Radio
WavesElectromagnetic CompatibilityInformation Theory and
Systems Readership: Academics, researchers, postgraduates
and undergraduates in electrical & electronic engineering and
applied physics. Keywords:Microwave
Engineering;Antenna;Wave Propagation;Electromagnetic
Compatibility

This book covers the basic principles for understanding
radio wave propagation for common frequency bands
used in radio-communications. This includes
achievements and developments in propagation models
for wireless communication. This book is intended to
bridge the gap between the theoretical calculations and
approaches to the applied procedures needed for radio
links design in a proper manner. The authors emphasize
propagation engineering by giving fundamental
information and explain the use of basic principles
together with technical achievements. This new edition
includes additional information on radio wave
propagation in guided media and technical issues for
fiber optics cable networks with several examples and
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problems. This book also includes a solution manual with 90 solved examples distributed throughout the
chapters - and 158 problems including practical values
and assumptions.
This fascinating book provides a stimulating introduction
to analog electronics by analysing the design and
construction of a radio transceiver. Essential theoretical
background is given along with carefully designed
laboratory and homework exercises. The author begins
with a thorough description of basic electronic
components and simple circuits and goes on to describe
the key elements of radio electronics, including filters,
amplifiers, oscillators, mixers, and antennas. Laboratory
exercises lead the reader through the design,
construction, and testing of a popular radio transceiver
(the NorCal 40A). A diskette containing the widely known
circuit simulation software, Puff, is included in the book.
This was the first book to deal with elementary
electronics in the context of radio. It can be used as a
textbook for introductory analog electronics courses, for
more advanced undergraduate classes on radiofrequency electronics, and will also be of great interest to
electronics hobbyists and radio enthusiasts.
Offers a comprehensive introduction to the practice and
underpinnings of personal communications. This book
contains chapters that explain how the ultra-wide band
technology affects various aspects of personal
communications. It covers important innovations such as
wireless local networks, personal networks, and MIMO
techniques.
Practical, concise and complete reference for the basics
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of modern antenna design Antennas: from Theory to
Practice discusses the basics of modern antenna design
and theory. Developed specifically for engineers and
designers who work with radio communications, radar
and RF engineering, this book offers practical and handson treatment of antenna theory and techniques, and
provides its readers the skills to analyse, design and
measure various antennas. Key features: Provides
thorough coverage on the basics of transmission lines,
radio waves and propagation, and antenna analysis and
design Discusses industrial standard design software
tools, and antenna measurement equipment, facilities
and techniques Covers electrically small antennas,
mobile antennas, UWB antennas and new materials for
antennas Also discusses reconfigurable antennas, RFID
antennas, Wide-band and multi-band antennas, radar
antennas, and MIMO antennas Design examples of
various antennas are provided Written in a practical and
concise manner by authors who are experts in antenna
design, with experience from both academia and industry
This book will be an invaluable resource for engineers
and designers working in RF engineering, radar and
radio communications, seeking a comprehensive and
practical introduction to the basics of antenna design.
The book can also be used as a textbook for advanced
students entering a profession in this field.
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
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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 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;
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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
About The Book: The book covers the major topics of
microwave engineering. Its presentation defines the
accepted standard for both advanced undergraduate and
graduate level courses on microwave engineering. It is
an essential reference book for the practicing microwave
engineer
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
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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 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.
Antennas and radio propagation are continuously and
rapidly evolving and new challenges arise every day. As
a result of these rapid changes the need for up-to-date
texts that address this growing field from an
interdisciplinary perspective persists. This book,
organized into nine chapters, presents new antenna
designs and materials that will be used in the future, due
to the trend for higher frequencies, as well as a bird's
eye view of some aspects related to radio propagation
channel modeling. The book covers the theory but also
the practical aspects of technology implementation in a
way that is suitable for undergraduate and graduate-level
students, as well as researchers and professional
engineers.
Good,No Highlights,No Markup,all pages are intact,
Slight Shelfwear,may have the corners slightly dented,
may have slight color changes/slightly damaged spine.
The 'go-to' text for non-specialists requiring a serious
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introduction to radio. Designed for those without a
specialist theoretical background in electronic and
electromagnetic engineering, it uses a holistic, physicsbased approach to describe the theory underpinning
radio science and engineering. It covers a wide range of
topics, from fundamentals such as radio wave theory, the
electronics of radio, antennas, and radio wave
propagation, to software radio, spread spectrum, and
MIMO. With a wealth of practical exercises and
examples accompanying the book online, this is the ideal
text for graduate students, professionals and researchers
who work on radio systems and need to understand both
the science and practice of radio.
The gold-standard reference on the design and
application of classic and modern antennas—fully
updated to reflect the latest advances and technologies
This new edition of the “bible of antenna engineering”
has been updated to provide start-to-finish coverage of
the latest innovations in antenna design and application.
You will find in-depth discussion of antennas used in
modern communication systems, mobile and personal
wireless technologies, satellites, radar deployments,
flexible electronics, and other emerging technologies,
including 5G, terahertz, and wearable electronics.
Antenna Engineering Handbook, Fifth Edition, is
bolstered by real-world examples, hundreds of
illustrations, and an emphasis on the practical aspects of
antennas. Featuring 60 chapters and contributions from
more than 80 renowned experts, this acclaimed resource
is edited by one of the world’s leading antenna
authorities. This edition features all of the classic
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antenna types, plus new and emerging designs, with 13
all-new chapters and important updates to nearly all
chapters from past editions. Antenna Engineering
Handbook, Fifth Edition, clearly explains cutting-edge
applications in WLANs, automotive systems, PDAs, and
handheld devices, making it an indispensable companion
for today’s antenna practitioners and developers.
Coverage includes: •Antenna basics and classic
antennas•Design approaches for antennas and
arrays•Wideband and multiband antennas•Antennas for
mobile devices and PDAs, automotive applications, and
aircraft•Base station and smart antennas•Beamforming
and 5G antennas•Millimeter-wave and terahertz
antennas•Flexible, wearable, thin film, origami,
dielectric, and on-chip antennas•MIMO antennas and
phased arrays•Direction-finding and GPS
antennas•Active antennas•Low-profile wideband
antennas•Nanoantennas•Reflectors and other satellite
and radio-telescope antennas•Low-frequency, HF, VHF,
UHF, ECM, and ESM antennas•Impedance-matching
techniques and material characteristics•Metastructured
and frequency selective surfaces•Propagation and
guided structures•Computational techniques and
toolsets•Indoor and outdoor measurements
This book covers the study of electromagnetic wave
theory and describes how electromagnetic technologies
affect our daily lives. From ER to ET: How
Electromagnetic Technologies Are Changing Our Lives
explores electromagnetic wave theory including its
founders, scientific underpinnings, ethical issues, and
applications through history. Utilizing a format of short
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essays, this book explains in a balanced, and direct style
how electromagnetic technologies are changing the
world we live in and the future they may create for us.
Quizzes at the end of each chapter provide the reader
with a deeper understanding of the material. This book is
a valuable resource for microwave engineers of varying
levels of experience, and for instructors to motivate their
students and add depth to their assignments. In addition,
this book: Presents topics that investigate all aspects of
electromagnetic technology throughout history Explores
societal and global issues that relate to the field of
electrical engineering (emphasized in current ABET
accreditation criteria) Includes quizzes relevant to every
essay and answers which explain technical perspectives
Rajeev Bansal, PhD, is a professor of Electrical and
Computer Engineering at the University of Connecticut.
He is a member of IEEE and the Connecticut Academy
of Science and Engineering. He is a Fellow of the
Electromagnetics Academy. His editing credits include
Fundamentals of Engineering Electromagnetics and
Engineering Electromagnetics: Applications. Dr. Bansal
contributes regular columns to IEEE Antennas and
Propagation Magazine and IEEE Microwave Magazine.
Electromagmetics for Engineering Students is a textbook
in two parts, Part I and II, that cover all topics of
electromagnetics needed for undergraduate students
from vector analysis to antenna principles. In both parts
of the book, the topics are presented in sufficient details
such that the students will follow the analytical
development easily. Each chapter is supported by many
illustrative examples, solved problems, and the end of
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chapter problems to explain the principles of the topics
and enhance the knowledge of the student. There are a
total of 681 problems in the both parts of the book as
follows: 162 illustrative examples, 88 solved problems,
and 431 end of chapter problems. This part is a
continuation of Part I and focuses on the application of
Maxwell's equations and the concepts that are covered
in Part I to analyze the characteristics of wave
propagation in half-space and bounded media including
metamaterials. Moreover, a chapter has been devoted to
the topic of antennas to provide readers with the
fundamental concepts related to antenna engineering.
The key features of this part: • In addition to the
coverage of classical topics in electromagnetic normally
covered in the similar available texts, this part of the
book adds some advanced concepts and topics such as:
• Application of multi-pole expansion for vector
potentials. • More detailed analysis on the topic of
waveguides including circular waveguides. • Refraction
through metamaterials and the concept of negative
refractive index. • Detailed and easy-to follow
presentation of mathematical analyses and problems. •
An appendix of mathematical formulae and functions.
This resource provides a comprehensive treatment of the
methods, analysis, and practice of impulse and
ultrawideband (UWB) systems. Sources, antennas,
propagation, electromagnetic theory, and actual practical
systems are explored.This book provides novel
perspective on impulse and short-pulse wireless
engineering along with practical guidance on how to
build antennas and radio hardware for high-power
Page 18/24

Get Free Antennas And Wave Propagation Collin
Solution Manual
impulse signals. Theoretical and experimental results in
the time-frequency domain are presented. The book
explains and discusses the scattering of UWB
electromagnetic pulses by conducting and dielectric
objects. Impulse responses of objects and propagation
channels are explored with details of signal models and
their spectral characteristics and uses of regularization of
a Kramers-Kroning type relation for estimating transfer
functions. Readers gain insight into the development of
high-power sources of UWB radiation with megavolt
effective potential on the base of combined antenna
arrays excited with bipolar voltage pulses. This in-depth
volume includes chapters on receiving antennas,
transmitting antennas, and antenna arrays along with
details on high-power UWB radiation sources as well as
problem sets.
Antennas and Radiowave PropagationMcGraw-Hill
College
The state of the art in antenna design and engineering
Edited by one of the world's foremost authorities on
smart antennas and featuring contributions from global
experts, Frontiers in Antennas discusses the latest
advances in antenna design and engineering. This
pioneering guide deals primarily with frontier antenna
designs and frontier numerical methods. Many of the
concepts presented have emerged within the last few
years and are still in a rapid state of development. Each
chapter provides in-depth details on a unique and
modern antenna technology. Frontiers in Antennas
covers: Ultra-wideband antenna arrays using fractal,
polyfractal, and aperiodic geometries Smart antennas
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using evolutionary signal processing methods The latest
developments in Vivaldi antenna arrays Effective media
models applied to artificial magnetic conductors and high
impedance surfaces Novel developments in
metamaterial antennas Biological antenna design
methods using genetic algorithms Contact and parasitic
methods applied to reconfigurable antennas Antennas in
medicine: ingestible capsule antennas using conformal
meandered methods Leaky-wave antennas Plasma
antennas which can electronically appear and disappear
Numerical methods in antenna modeling using time,
frequency, and conformal domain decomposition
methods
An accessible student-oriented approach to radiowave
propagation Propagation-the process whereby a signal is
conveyed between transmitter and receiver-has a
profound influence on communication systems design.
Radiowave Propagation provides an overview of the
physical mechanisms that govern electromagnetic wave
propagation in the Earth's troposphere and ionosphere.
Developed in conjunction with a graduate-level wave
propagation course at The Ohio State University, this
text offers a balance of physical and empirical models to
provide basic physical insight as well as practical
methods for system design. Beginning with discussions
of propagation media properties, plane waves, and
antenna and system concepts, successive chapters
consider the most important wave propagation
mechanisms for frequencies ranging from LF up to the
millimeter wave range, including: Direct line-of-sight
propagation through the atmosphere Rain attenuation
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The basic theory of reflection and refraction at material
interfaces and in the Earth's atmosphere Reflection,
refraction, and diffraction analysis in microwave link
design for a specified terrain profile Empirical path loss
models for point-to-point ground links Statistical fading
models Standard techniques for prediction of ground
wave propagation Ionospheric propagation, with
emphasis on the skywave mechanism at MF and HF and
on ionospheric perturbations for Earth-space links at
VHF and higher frequencies A survey of other
propagation mechanisms, including tropospheric scatter,
meteor scatter, and propagation effects on GPS systems
Radiowave Propagation incorporates fundamental
materials to help senior undergraduate and graduate
engineering students review and strengthen
electromagnetic physics skills as well as the most current
empirical methods recommended by the International
Telecommunication Union. This book can also serve as
a valuable teaching and reference text for engineers
working with wireless communication, radar, or remote
sensing systems.
One of the most methodical treatments of
electromagnetic wave propagation, radiation, and
scattering—including new applications and ideas
Presented in two parts, this book takes an analytical
approach on the subject and emphasizes new ideas and
applications used today. Part one covers fundamentals
of electromagnetic wave propagation, radiation, and
scattering. It provides ample end-of-chapter problems
and offers a 90-page solution manual to help readers
check and comprehend their work. The second part of
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the book explores up-to-date applications of
electromagnetic waves—including radiometry,
geophysical remote sensing and imaging, and
biomedical and signal processing applications. Written
by a world renowned authority in the field of
electromagnetic research, this new edition of
Electromagnetic Wave Propagation, Radiation, and
Scattering: From Fundamentals to Applications presents
detailed applications with useful appendices, including
mathematical formulas, Airy function, Abel’s equation,
Hilbert transform, and Riemann surfaces. The book also
features newly revised material that focuses on the
following topics: Statistical wave theories—which have
been extensively applied to topics such as geophysical
remote sensing, bio-electromagnetics, bio-optics, and bioultrasound imaging Integration of several distinct yet
related disciplines, such as statistical wave theories,
communications, signal processing, and time reversal
imaging New phenomena of multiple scattering, such as
coherent scattering and memory effects Multiphysics
applications that combine theories for different physical
phenomena, such as seismic coda waves, stochastic
wave theory, heat diffusion, and temperature rise in
biological and other media Metamaterials and solitons in
optical fibers, nonlinear phenomena, and porous media
Primarily a textbook for graduate courses in electrical
engineering, Electromagnetic Wave Propagation,
Radiation, and Scattering is also ideal for graduate
students in bioengineering, geophysics, ocean
engineering, and geophysical remote sensing. The book
is also a useful reference for engineers and scientists
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working in fields such as geophysical remote sensing,
bio–medical engineering in optics and ultrasound, and
new materials and integration with signal processing.
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.
This highly illustrated and accessible text will be an ideal
introduction to the application of electromagnetics (EM)
following an initial course in basic EM theory. The book
covers the well established structure of elementary EM
courses, beginning with Maxwell’s equations in integral
form and developing the wave equation to show the
essential properties of waves. In addition to providing a
grounding in this traditional curriculum, the principal
concern throughout is to make difficult concepts of
electromagnetism more accessible. The adoption of time
domain methods for this purpose is the book’s most
important breakthrough, allowing the fundamentals of
applied electromagnetics to be introduced with a clarity
and simplicity not available through the conventional
route. Another new aspect of this book is the integration
of computational modelling methods with the standard
theory of electromagnetic waves. The author presents a
set of example programs written in the MATLAB
language to support the ideas outlined in the text. The
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book is organized in a logical progression of ideas,
starting with the general idea of wave motion and
showing how the equations of electricity and magnetism
lead to the existence of electromagnetic waves through
the Maxwell’s equations. These ideas are then applied
to simple accelerating charge models used in the
engineering design of wire antennas. The concepts of
resonance and antenna impedance are then treated from
a time domain point of view. To reinforce the concepts of
wave propagation, a chapter on computer modelling
shows the rigorous procedures required to generate
accurate numerical models of wave dynamics. The
author extends these ideas to consider the properties of
aperture antennas, showing how their important
properties can be incorporated with the basic themes
introduced earlier in the book. Finally, the important topic
of wave scattering is introduced, once again from the
point of view of time domain concepts.
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