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Antennas and propagation are of fundamental importance to the coverage, capacity and
quality of all wireless communication systems. This book provides a solid grounding in
antennas and propagation, covering terrestrial and satellite radio systems in both mobile and
fixed contexts. Building on the highly successful first edition, this fully updated text features
significant new material and brand new exercises and supplementary materials to support
course tutors. A vital source of information for practising and aspiring wireless communication
engineers as well as for students at postgraduate and senior undergraduate levels, this book
provides a fundamental grounding in the principles of antennas and propagation without
excessive recourse to mathematics. It also equips the reader with practical prediction
techniques for the design and analysis of a very wide range of common wireless
communication systems. Including: Overview of the fundamental electromagnetic principles
underlying propagation and antennas. Basic concepts of antennas and their application to
specific wireless systems. Propagation measurement, modelling and prediction for fixed links,
macrocells, microcells, picocells and megacells Narrowband and wideband channel modelling
and the effect of the channel on communication system performance. Methods that overcome
and transform channel impairments to enhance performance using diversity, adaptive
antennas and equalisers. Key second edition updates: New chapters on Antennas for Mobile
Systems and Channel Measurements for Mobile Radio Systems. Coverage of new
technologies, including MIMO antenna systems, Ultra Wideband (UWB) and the OFDM
technology used in Wi-Fi and WiMax systems. Many new propagation models for macrocells,
microcells and picocells. Fully revised and expanded end-of-chapter exercises. The Solutions
Manual can be requested from http://www.wiley.com/go/saunders_antennas_2e
The field of microwave engineering has undergone a radical transformation in recent years, as
commercial wireless endeavors overtook defense and government work. The modern
microwave and RF engineer must be knowledgeable about customer expectations, market
trends, manufacturing technologies, and factory models to a degree that is unprecedented. Unf
Through-the-wall radar imaging (TWRI) allows police, fire and rescue personnel, first
responders, and defense forces to detect, identify, classify, and track the whereabouts of
humans and moving objects. Electromagnetic waves are considered the most effective at
achieving this objective, yet advances in this multi-faceted and multi-disciplinary technology
require taking phenomenological issues into consideration and must be based on a solid
understanding of the intricacies of EM wave interactions with interior and exterior objects and
structures. Providing a broad overview of the myriad factors involved, namely size, weight,
mobility, acquisition time, aperture distribution, power, bandwidth, standoff distance, and, most
importantly, reliable performance and delivery of accurate information, Through-the-Wall Radar
Imaging examines this technology from the algorithmic, modeling, experimentation, and
system design perspectives. It begins with coverage of the electromagnetic properties of walls
and building materials, and discusses techniques in the design of antenna elements and array
configurations, beamforming concepts and issues, and the use of antenna array with
collocated and distributed apertures. Detailed chapters discuss several suitable waveforms
inverse scattering approaches and revolve around the relevance of physical-based model
approaches in TWRI along with theoretical and experimental research in 3D building
tomography using microwave remote sensing, high-frequency asymptotic modeling methods,
synthetic aperture radar (SAR) techniques, impulse radars, airborne radar imaging of multifloor buildings strategies for target detection, and detection of concealed targets. The book
concludes with a discussion of how the Doppler principle can be used to measure motion at a
very fine level of detail. The book provides a deep understanding of the challenges of TWRI,
stressing its multidisciplinary and phenomenological nature. The breadth and depth of topics
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covered presents a highly detailed treatment of this potentially life-saving technology.
Principles of Electromagnetic Waves and Materials is a condensed version of the author’s
previously published textbook, Electromagnetic Waves, Materials, and Computation with
MATLAB®. This book focuses on lower-level courses, primarily senior undergraduate and
graduate students in electromagnetic waves and materials courses. It takes an integrative
approach to the subject of electromagnetics by supplementing quintessential "old-school"
information and methods with the appropriate amount of material on plasmas for exposing the
students to the broad area of Plasmonics and by striking a balance between theoretical and
practical aspects. Ancillary materials are available upon qualifying course adoption.
A four year Electrical and Electronic engineering curriculum normally contains two modules of
electromagnetic field theories during the first two years. However, some curricula do not have
enough slots to accommodate the two modules. This book, Electromagnetic Field Theories, is
designed for Electrical and Electronic engineering undergraduate students to provide
fundamental knowledge of electromagnetic fields and waves in a structured manner. A
comprehensive fundamental knowledge of electric and magnetic fields is required to
understand the working principles of generators, motors and transformers. This knowledge is
also necessary to analyze transmission lines, substations, insulator flashover mechanism,
transient phenomena, etc. Recently, academics and researches are working for sending
electrical power to a remote area by designing a suitable antenna. In this case, the knowledge
of electromagnetic fields is considered as important tool.
????:Waves and fields in inhomogeneous media
Pozar's new edition of Microwave Engineering includes more material on active circuits, noise,
nonlinear effects, and wireless systems. Chapters on noise and nonlinear distortion, and active
devices have been added along with the coverage of noise and more material on
intermodulation distortion and related nonlinear effects. On active devices, there's more
updated material on bipolar junction and field effect transistors. New and updated material on
wireless communications systems, including link budget, link margin, digital modulation
methods, and bit error rates is also part of the new edition. Other new material includes a
section on transients on transmission lines, the theory of power waves, a discussion of higher
order modes and frequency effects for microstrip line, and a discussion of how to determine
unloaded.

Transformation electromagnetics is a systematic design technique for optical and
electromagnetic devices that enables novel wave-material interaction properties.
The associated metamaterials technology for designing and realizing optical and
electromagnetic devices can control the behavior of light and electromagnetic
waves in ways that have not been conventionally possible. The technique is
credited with numerous novel device designs, most notably the invisibility cloaks,
perfect lenses and a host of other remarkable devices. Transformation
Electromagnetics and Metamaterials: Fundamental Principles and Applications
presents a comprehensive treatment of the rapidly growing area of
transformation electromagnetics and related metamaterial technology with
contributions on the subject provided by a collection of leading experts from
around the world. On the theoretical side, the following questions will be
addressed: “Where does transformation electromagnetics come from?,” “What
are the general material properties for different classes of coordinate
transformations?,” “What are the limitations and challenges of device
realizations?,” and “What theoretical tools are available to make the coordinate
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transformation-based designs more amenable to fabrication using currently
available techniques?” The comprehensive theoretical treatment will be
complemented by device designs and/or realizations in various frequency
regimes and applications including acoustic, radio frequency, terahertz, infrared,
and the visible spectrum. The applications encompass invisibility cloaks, gradientindex lenses in the microwave and optical regimes, negative-index superlenses
for sub-wavelength resolution focusing, flat lenses that produce highly collimated
beams from an embedded antenna or optical source, beam concentrators,
polarization rotators and splitters, perfect electromagnetic absorbers, and many
others. This book will serve as the authoritative reference for students and
researchers alike to the fast-evolving and exciting research area of
transformation electromagnetics/optics, its application to the design of
revolutionary new devices, and their associated metamaterial realizations.
Engineers have long required a comprehensive yet concise resource to turn to
for reliable, up-to-date information on the continually evolving field of
telecommunications. In five easily searched volumes, the Wiley Encyclopedia of
Telecommunications provides a broad, clear overview of both the fundamentals
of and recent advances in telecommunications. This essential reference-the only
one dedicated to telecommunications for electrical engineers-is available in print
and online formats. Topics Include: Optical communications Modulation and
demodulation Coding and decoding Communication networks Antennas John G.
Proakis is the Series Editor for the Wiley Series in Telecommunications and
Signal Processing. In preparing this Encyclopedia, Dr. Proakis been assisted by
an editorial board of five leading telecommunications engineers from academia
and industry to bring you: Approximately 300 articles on various topics in
telecommunications Articles are written by experts in their fields A broad, clear
overview of both the fundamentals and recent advances in telecommunications
Cutting edge topics covering the entire field of telecommunications and signal
processing For more information regarding the online edition of this major
reference work, please visit: www.mrw.interscience.wiley.com/eot
Responding to the need for a clear, up-to-date introduction to the field, The
Method of Moments in Electromagnetics explores surface integral equations in
electromagnetics and presents their numerical solution using the method of
moments (MOM) technique. It provides the numerical implementation aspects at
a nuts-and-bolts level while discuss
Readily available commercial software enables engineers and students to
perform routine calculations and design without necessarily having a sufficient
conceptual understanding of the anticipated solution. The software is so userfriendly that it usually produces a beautiful colored visualization of that solution,
often camouflaging the fact that t
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
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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 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.
Provides a comprehensive discussion of planar transmission lines and their
applications, focusing on physical understanding, analytical approach, and circuit
models Planar transmission lines form the core of the modern high-frequency
communication, computer, and other related technology. This advanced text
gives a complete overview of the technology and acts as a comprehensive tool
for radio frequency (RF) engineers that reflects a linear discussion of the subject
from fundamentals to more complex arguments. Introduction to Modern Planar
Transmission Lines: Physical, Analytical, and Circuit Models Approach begins
with a discussion of waves on transmission lines and waves in material medium,
including a large number of illustrative examples from published results. After
explaining the electrical properties of dielectric media, the book moves on to the
details of various transmission lines including waveguide, microstrip line, coplanar waveguide, strip line, slot line, and coupled transmission lines. A number
of special and advanced topics are discussed in later chapters, such as
fabrication of planar transmission lines, static variational methods for planar
transmission lines, multilayer planar transmission lines, spectral domain analysis,
resonators, periodic lines and surfaces, and metamaterial realization and circuit
models. Emphasizes modeling using physical concepts, circuit-models, closedform expressions, and full derivation of a large number of expressions Explains
advanced mathematical treatment, such as the variation method, conformal
mapping method, and SDA Connects each section of the text with forward and
backward cross-referencing to aid in personalized self-study Introduction to
Modern Planar Transmission Lines is an ideal book for senior undergraduate and
graduate students of the subject. It will also appeal to new researchers with the
inter-disciplinary background, as well as to engineers and professionals in
industries utilizing RF/microwave technologies.
The authors of this guide are experts on the use of microwaves for drug
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synthesis as well as having much experience in teaching courses held under the
auspices of the American Chemical Society and the IUPAC. In this handy source
of information for any practicing synthetic chemist they focus on common
reaction types in medicinal chemistry, including solid-phase and combinatorial
methods. They consider the underlying theory, latest developments in microwave
applications and include a variety of examples from recent literature, as well as
less common applications that are equally relevant for organic and medicinal
chemists. An indispensable reference for researchers with an affinity to modern
methods.
Updated with color and gray scale illustrations, a companion website housing supplementary
material, and new sections covering recent developments in antenna analysis and design This
book introduces the fundamental principles of antenna theory and explains how to apply them
to the analysis, design, and measurements of antennas. Due to the variety of methods of
analysis and design, and the different antenna structures available, the applications covered in
this book are made to some of the most basic and practical antenna configurations. Among
these antenna configurations are linear dipoles; loops; arrays; broadband antennas; aperture
antennas; horns; microstrip antennas; and reflector antennas. The text contains sufficient
mathematical detail to enable undergraduate and beginning graduate students in electrical
engineering and physics to follow the flow of analysis and design. Readers should have a
basic knowledge of undergraduate electromagnetic theory, including Maxwell’s equations and
the wave equation, introductory physics, and differential and integral calculus. Presents new
sections on flexible and conformal bowtie, Vivaldi antenna, antenna miniaturization, antennas
for mobile communications, dielectric resonator antennas, and scale modeling Provides color
and gray scale figures and illustrations to better depict antenna radiation characteristics
Includes access to a companion website housing MATLAB programs, Java-based applets and
animations, Power Point notes, Java-based interactive questionnaires and a solutions manual
for instructors Introduces over 100 additional end-of-chapter problems Antenna Theory:
Analysis and Design, Fourth Edition is designed to meet the needs of senior undergraduate
and beginning graduate level students in electrical engineering and physics, as well as
practicing engineers and antenna designers. Constantine A. Balanis received his BSEE degree
from the Virginia Tech in 1964, his MEE degree from the University of Virginia in 1966, his PhD
in Electrical Engineering from The Ohio State University in 1969, and an Honorary Doctorate
from the Aristotle University of Thessaloniki in 2004. From 1964 to 1970, he was with the
NASA Langley Research Center in Hampton, VA, and from 1970 to 1983, he was with the
Department of Electrical Engineering of West Virginia University. In 1983 he joined Arizona
State University and is now Regents' Professor of Electrical Engineering. Dr. Balanis is also a
life fellow of the IEEE.
The recent shift in focus from defense and government work to commercial wireless efforts has
caused the job of the typical microwave engineer to change dramatically. The modern
microwave and RF engineer is expected to know customer expectations, market trends,
manufacturing technologies, and factory models to a degree that is unprecedented in the
Uranium Processing and Properties describes developments in uranium science, engineering
and processing and covers a broad spectrum of topics and applications in which these
technologies are harnessed. This book offers the most up-to-date knowledge on emerging
nuclear technologies and applications while also covering new and established practices for
working with uranium supplies. The book also aims to provide insights into current research
and processing technology developments in order to stimulate and motivate innovation among
readers. Topics covered include casting technology, plate and sheet rolling, machining of
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uranium and uranium alloys, forming and fabrication techniques, corrosion kinetics,
nondestructive evaluation and thermal modeling.
This book constitutes the refereed proceedings of the Second International ICST Conference
on Wireless Mobile Communication and Healthcare, MobiHealth 2011, held on Kos Island,
Greece, in October 2011. The 60 revised full papers presented were carefully reviewed and
selected from more than 80 submissions. The papers are organized in 10 sessions and two
workshops with topics covering intrabody communications, chronic disease monitoring and
management, ambient assistive technologies, implantable and wearable sensors, emergency
and disaster applications.
The most up-to-date, comprehensive treatment of classical and modern antennas and their
related technologies Modern Antenna Handbook represents the most current and complete
thinking in the field of antennas. The handbook is edited by one of the most recognizable,
prominent, and prolific authors, educators, and researchers on antennas and electromagnetics.
Each chapter is authored by one or more leading international experts and includes cover-age
of current and future antenna-related technology. The information is of a practical nature and is
intended to be useful for researchers as well as practicing engineers. From the fundamental
parameters of antennas to antennas for mobile wireless communications and medical
applications, Modern Antenna Handbook covers everything professional engineers,
consultants, researchers, and students need to know about the recent developments and the
future direction of this fast-paced field. In addition to antenna topics, the handbook also covers
modern technologies such as metamaterials, microelectromechanical systems (MEMS),
frequency selective surfaces (FSS), and radar cross sections (RCS) and their applications to
antennas, while five chapters are devoted to advanced numerical/computational methods
targeted primarily for the analysis and design of antennas.
With the novice user in mind, this beginner's guide explains thebasics behind microwave
technology, evaluates available instrumentsand reaction modes, and provides practical hints
for everyeventuality. Includes 27 detailed protocols for often-usedreactions. From the contents:
1 Microwave Synthesis - An Introduction 2 Microwave Theory 3 Equipment Review 4
Microwave Processing Techniques 5 Starting With Microwave Chemistry 6 Experimental
Protocols 6.1 General Small-Scale Sealed-Vessel Microwave Processing 6.2 Reaction
Optimization 6.3 Library Generation 6.4 Reaction Scale-Up 6.5 Special Processing Techniques
Discover a graduate-level text for students specializing in electromagnetic wave radiation,
scattering, and diffraction for engineering applications In Electromagnetic Radiation, Scattering
and Diffraction, distinguished authors Drs. Prabhakar H. Pathak and Robert J. Burkholder
deliver a thorough exploration of the behavior of electromagnetic fields in radiation, scattering,
and guided wave environments. The book tackles its subject from first principles and includes
coverage of low and high frequencies. It stresses physical interpretations of the
electromagnetic wave phenomena along with their underlying mathematics. The authors
emphasize fundamental principles and provide numerous examples to illustrate the concepts
contained within. Students with a limited undergraduate electromagnetic background will
rapidly and systematically advance their understanding of electromagnetic wave theory until
they can complete useful and important graduate-level work on wave electromagnetic
problems. Electromagnetic Radiation, Scattering and Diffraction also serves as a practical
companion for students trying to simulate problems with commercial EM software and trying to
better interpret their results. Readers will also benefit from: An introduction to Maxwell's
equations, constitutive relations, wave equation and polarization, including the Kramers-Kronig
relationship, frequency domain fields, and phase and group velocity An exploration of
electromagnetic boundary and radiation conditions, including electromagnetic field behavior
across a boundary surface A discussion of plane wave propagation in planar layered media,
including plane wave reflection from a planar boundary between two different media A
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treatment of electromagnetic potentials and fields of sources in unbounded regions Perfect for
graduate students studying electromagnetic theory, Electromagnetic Radiation, Scattering, and
Diffraction is an invaluable resource for professional electromagnetic engineers and
researchers working in this area.

Biophotonics is a burgeoning field that has afforded researchers and medical
practitioners alike an invaluable tool for implementing optical microscopy. Recent
advances in research have enabled scientists to measure and visualize the structural
composition of cells and tissue while generating applications that aid in the detection of
diseases such as cancer, Alzheimer’s, and atherosclerosis. Rather than divulge a
perfunctory glance into the field of biophotonics, this textbook aims to fully immerse
senior undergraduates, graduates, and research professionals in the fundamental
knowledge necessary for acquiring a more advanced awareness of concepts and
pushing the field beyond its current boundaries. The authors furnish readers with a
pragmatic, quantitative, and systematic view of biophotonics, engaging such topics as
light-tissue interaction, the use of optical instrumentation, and formulating new methods
for performing analysis. Designed for use in classroom lectures, seminars, or
professional laboratories, the inclusion and incorporation of this textbook can greatly
benefit readers as it serves as a comprehensive introduction to current optical
techniques used in biomedical applications. Caters to the needs of graduate and
undergraduate students as well as R&D professionals engaged in biophotonics
research. Guides readers in the field of biophotonics, beginning with basic concepts
before proceeding to more advanced topics and applications. Serves as a primary text
for attaining an in-depth, systematic view of principles and applications related to
biophotonics. Presents a quantitative overview of the fundamentals of biophotonic
technologies. Equips readers to apply fundamentals to practical aspects of
biophotonics.
This volume, RF and Microwave Applications and Systems, includes a wide range of
articles that discuss RF and microwave systems used for communication and radar and
heating applications. Commercial, avionics, medical, and military applications are
addressed. An overview of commercial communications systems is provided. Past,
current, and emerging cellular systems, navigation systems, and satellite-based
systems are discussed. Specific voice and data commercial systems are investigated
more thoroughly in individual chapters that follow. Detailed discussions of military
electronics, avionics, and radar (both military and automotive) are provided in separate
chapters. A chapter focusing on FR/microwave energy used for therapeutic medicine is
also provided. Systems considerations including thermal, mechanical, reliability, power
management, and safety are discussed in separate chapters. Engineering processes
are also explored in articles about corporate initiatives, cost modeling, and design
reviews. The book closes with a discussion of the underlying physics of electromagnetic
propagation and interference. In addition to new chapters on WiMAX and broadband
cable, nearly every existing chapter features extensive updates and several were
completely rewritten to reflect the massive changes areas such as radio navigation and
electronic warfare.
Market_Desc: Senior graduate course in Antenna Theory. Balanis: ANTENNA
THEORY, 2e is the best-selling book in this marketProfessional engineers/antenna
designers. Special Features: The Third edition is completely updated and includes· a
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new chapter on Smart Antennas, a currently hot topic· a section on Fractal Antennas, a
new topic that was developed after the second edition was published· an accompanying
Multimedia CD featuring Dipole Animation, showing 3-D radiation patterns, a Dipole
Applet, which allows students to culculate radiation and input impedances, Dipole
Visualization, showing colorful renditions of the fields radiating from a dipole,
PowerPoint Notes and MATLAB PROGRAMS for all chapters About The Book: The
Third Edition of Antenna Theory is designed to meet the needs of electrical engineering
and physics students at the senior undergraduate and beginning graduate levels, and
those of practicing engineers as well. The text assumes that the students have a
knowledge of basic undergraduate electromagnetic theory, including Maxwell's
equations and the wave equation, introductory physics, and differential and integral
calculus.The third edition offers the following new material:· A chapter on Smart
Antennas, which is presently a hot topic and of current concern to antenna engineers in
a number of varied application areas,· A Fractal Antenna Section, which introduces a
new class of antennas that was developed after the second edition was published· New
end of chapter tables that provide a summary of important equations in the respective
chapters· Additional new figures and tables to better illustrate some conceptsAn
important new feature is the Multimedia Material which will be in a CD in the book. This
CD presents:· Power Point view graphs in color of lecture notes· Animations/applets for
jmost of the chapters based on JAVA· Visualizations based on MATLAB· Computer
programs with applications to topics in the various chapters
Electromagnetic materials can be widely found in daily life, especially in electronic
devices. The high-frequency properties (permittivity or permeability) of these materials
strongly depend on structure, composition, shape, and orientation. Therefore, this book
intends to present readers with advances not only in materials science (including
metamaterials), but also in measurements and novel functional applications that
demand the special properties of electromagnetic materials.
Applied Electromagnetics and Electromagnetic Compatibility deals with Radio
Frequency Interference (RFI), which is the reception of undesired radio signals
originating from digital electronics and electronic equipment. With today's rapid
development of radio communication, these undesired signals as well as signals due to
natural phenomena such as lightning, sparking, and others are becoming increasingly
important in the general area of Electro Magnetic Compatibility (EMC). EMC can be
defined as the capability of some electronic equipment or system to be operated at
desired levels of performance in a given electromagnetic environment without
generating EM emissions unacceptable to other systems operating in the vicinity.
This book describes various methods to enhance the directivity of planar antennas,
enabling the next generation of high frequency, wireless communication. The authors
discuss various applications to the terahertz regime of the electromagnetic spectrum,
with an emphasis on gain enhancement mechanisms. The numerical models of these
antennas are presented and the analytical results are supported, using commercial
simulators. The multilayer substrate microstrip transmission line at terahertz frequency
is also explored and a method to obtain the various parameters of this interconnect at
high frequency is described. This book will be a valuable resource for anyone needing
to explore the terahertz band gap for future wireless communication, in an effort to
solve the bandwidth (spectrum scarcity) problem.
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Now Covers Dielectric Materials in Practical Electromagnetic Devices The Method of
Moments in Electromagnetics, Second Edition explains the solution of electromagnetic
integral equations via the method of moments (MOM). While the first edition exclusively
focused on integral equations for conducting problems, this edition extends the integral
equation framework to treat objects having conducting as well as dielectric parts. New
to the Second Edition Expanded treatment of coupled surface integral equations for
conducting and composite conducting/dielectric objects, including objects having
multiple dielectric regions with interfaces and junctions Updated topics to reflect current
technology More material on the calculation of near fields Reformatted equations and
improved figures Providing a bridge between theory and software implementation, the
book incorporates sufficient background material and offers nuts-and-bolts
implementation details. It first derives a generalized set of surface integral equations
that can be used to treat problems with conducting and dielectric regions. Subsequent
chapters solve these integral equations for progressively more difficult problems
involving thin wires, bodies of revolution, and two- and three-dimensional bodies. After
reading this book, students and researchers will be well equipped to understand more
advanced MOM topics.
The series of volumes to which this book belongs honors contributors who have made a major
impact in computational fluid dynamics. This fourth volume in the series is dedicated to David
Caughey on the occasion of his 60th birthday. The first volume was published in 1994 and was
dedicated to Prof Antony Jameson. The second, dedicated to Earl Murman, was published in
1998. The third volume was dedicated to Robert MacCormack in 2002. Written by leading
researchers from academia, government laboratories, and industry, the contributions in this
volume present descriptions of the latest developments in techniques for numerical analysis of
fluid flow problems, as well as applications to important problems in industry.
This series of books deals with the mathematical modeling and computational simulation of
complex wave propagation phenomena in science and engineering. This first volume of the
series introduces the basic mathematical and physical fundamentals, and it is mainly intended
as a reference guide and a general survey for scientists and engineers. It presents a broad and
practical overview of the involved foundations, being useful as much in industrial research,
development, and innovation activities, as in academic labors.
???????????????????????:?????????????????????????????????????????????,????????????
?????,?????????????
Balanis’ second edition of Advanced Engineering Electromagnetics – a global best-seller for
over 20 years – covers the advanced knowledge engineers involved in electromagnetic need to
know, particularly as the topic relates to the fast-moving, continually evolving, and rapidly
expanding field of wireless communications. The immense interest in wireless communications
and the expected increase in wireless communications systems projects (antenna, microwave
and wireless communication) points to an increase in the number of engineers needed to
specialize in this field. In addition, the Instructor Book Companion Site contains a rich
collection of multimedia resources for use with this text. Resources include: Ready-made
lecture notes in Power Point format for all the chapters. Forty-nine MATLAB® programs to
compute, plot and animate some of the wave phenomena Nearly 600 end-of-chapter problems,
that's an average of 40 problems per chapter (200 new problems; 50% more than in the first
edition) A thoroughly updated Solutions Manual 2500 slides for Instructors are included.
This book presents the concept of fractional dimensional space applied to the use of
electromagnetic fields and waves. It provides demonstrates the advantages in studying the
behavior of electromagnetic fields and waves in fractal media. The book presents novel
fractional space generalization of the differential electromagnetic equations is provided as well
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as a new form of vector differential operators is formulated in fractional space. Using these
modified vector differential operators, the classical Maxwell's electromagnetic equations are
worked out. The Laplace's, Poisson's and Helmholtz's equations in fractional space are derived
by using modified vector differential operators.
@EOI: AEI rEOMETPEI Epigram of the Academy of Plato in Athens Electromagnetism, the
science of forces arising from Amber (HAEKTPON) and the stone of Magnesia (MArNHLIA),
has been the fOWldation of major scientific breakthroughs, such as Quantum Mechanics and
Theory of Relativity, as well as most leading edge technologies of the twentieth century. The
accuracy of electromagnetic fields computations for engineering purposes has been
significantly improved during the last decades, due to the deVelopment of efficient
computational techniques and the availability of high performance computing. The present
book is based on the contributions and discussions developed during the NATO Advanced
Study Institute on Applied Computational Electromagnetics: State of the Art and Future Trends,
which has taken place in Hellas, on the island of Samos, very close to the birthplace of
Electromagnetism. The book covers the fundamental concepts, recent developments and
advanced applications of Integral Equation and Metliod of Moments Techniques, Finite
Element and BOWldary Element Methods, Finite Difference Time Domain and Transmission
Line Methods. Furthermore, topics related to Computational Electromagnetics, such as Inverse
Scattering, Semi-Analytical Methods and Parallel Processing Techniques are included. The
collective presentation of the principal computational electromagnetics techniques, developed
to handle diverse challenging leading edge technology problems, is expected to be useful to
researchers and postgraduate students working in various topics of electromagnetic
technologies.
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