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Electromagnetic fields, both static and dynamic, form the foundational basis of all
electrical and electronic engineering devices and systems. Aimed at undergraduate
students, university teachers, design and consultant engineers and researchers this
book presents an in-depth, simple and comprehensive reference source on
electromagnetics engineering.In much of electrical and electronics engineering
(including: analogue and digital telecommunications engineering; biomedical monitoring
and diagnostic equipment; power systems engineering and sensor technology) getting
back to the fundamental principles that govern the technologies, namely
electromagnetic fields and waves, has become crucial for future customer friendly
technology and systems. Electromagnetics Engineering Handbook has been written to
enable undergraduate students studying electromagnetics engineering for the first time
to gain an understanding of the essentials of the largely invisible, but powerful,
electromagnetic fields governed by the four elegant Maxwell's equations. Moreover, the
book helps to apply that knowledge through analytical and computational solutions of
these frequency and material dependent electric and magnetic fields. As electrical and
electronic engineering grows and subdivides into many specialities this book aims to
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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; 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
As the availability of powerful computer resources has grown over the last three
decades, the art of computation of electromagnetic (EM) problems has also grown exponentially. Despite this dramatic growth, however, the EM community lacked a
comprehensive text on the computational techniques used to solve EM problems. The
first edition of Numerical Techniques in Electromagnetics filled that gap and became
the reference of choice for thousands of engineers, researchers, and students. The
Second Edition of this bestselling text reflects the continuing increase in awareness and
use of numerical techniques and incorporates advances and refinements made in
recent years. Most notable among these are the improvements made to the standard
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algorithm for the finite difference time domain (FDTD) method and treatment of
absorbing boundary conditions in FDTD, finite element, and transmission-line-matrix
methods. The author also added a chapter on the method of lines. Numerical
Techniques in Electromagnetics continues to teach readers how to pose, numerically
analyze, and solve EM problems, give them the ability to expand their problem-solving
skills using a variety of methods, and prepare them for research in electromagnetism.
Now the Second Edition goes even further toward providing a comprehensive resource
that addresses all of the most useful computation methods for EM problems.
This book presents the topic of Transmission-Line Modeling (TLM) to a graduate or
advanced undergraduate audience. It will also be suitable for computational
electromagnetics specialists working in industry who wish to become familiar with this
technique.Author Christos Christopoulos emphasizes the technique's physical concepts
before embarking on a discussion of its mathematical developments. The work also
provides simple straightforward suggestions for the development of models, which can
then be programmed for further computation. Also included are sections with a strong
mathematical flavor where there are clear methodological advantages, forming the
basis for developing practical modeling tools. The main implementation of TLM is as a
time-domain differential equation method but there are also TLM implementations in the
frequency-domain. The emphasis of this book is on the time-domain TLM.
The book is primarily designed to cater to the needs of undergraduate and
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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 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. • Well-crafted multiple choice questions with answers at the end of each
chapter to stimulate thought process and prepare better for viva-voce and competitive
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examinations. • Appropriate number of unsolved numerical problems with answers to
improve problem solving skill of students.
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.
If you're looking for a clear, comprehensive overview of basic electromagnetics
principles and applications to antenna and microwave circuit design for
communications, this authoritative book is your best choice. Including concise
explanations of all required mathematical concepts needed to fully comprehend the
material, the book is your complete resource for understanding electromagnetics in
current, emerging and future broadband communication systems, as well as high-speed
analogue and digital electronic circuits and systems.
"This publication aims to discuss the technical advances and the developments of the
basics of electromagnetic NDT. Though one of the main topics is the Eddy Current
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Testing which is put to practical use in industry now as one of the approved methods of
crack detection in steels and metallic structures, Electromagnetic Nondestructive
Evaluation (X) emphasizes magnetic NDE method according to the concept of NDE &
Science Research Center. The book contains thirty-three technical papers, covering
topics on eddy current testing and technique, industrial applications, new methods,
NDE by magnetism and magnetics, inverse problem and benchmark. The material is
important for scientists and engineers working in the field of electromagnetic
nondestructive testing or nondestructive evaluation, in defect detection and sizing, as
well as in material characterization."
A clearly written introduction to the key physical and engineering principles of
electromagnetics, first published in 2000.
The Electrical Engineer's Handbook is an invaluable reference source for all practicing
electrical engineers and students. Encompassing 79 chapters, this book is intended to
enlighten and refresh knowledge of the practicing engineer or to help educate
engineering students. This text will most likely be the engineer’s first choice in looking
for a solution; extensive, complete references to other sources are provided throughout.
No other book has the breadth and depth of coverage available here. This is a musthave for all practitioners and students! The Electrical Engineer's Handbook provides the
most up-to-date information in: Circuits and Networks, Electric Power Systems,
Electronics, Computer-Aided Design and Optimization, VLSI Systems, Signal
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Processing, Digital Systems and Computer Engineering, Digital Communication and
Communication Networks, Electromagnetics and Control and Systems. About the
Editor-in-Chief... Wai-Kai Chen is Professor and Head Emeritus of the Department of
Electrical Engineering and Computer Science at the University of Illinois at Chicago. He
has extensive experience in education and industry and is very active professionally in
the fields of circuits and systems. He was Editor-in-Chief of the IEEE Transactions on
Circuits and Systems, Series I and II, President of the IEEE Circuits and Systems
Society and is the Founding Editor and Editor-in-Chief of the Journal of Circuits,
Systems and Computers. He is the recipient of the Golden Jubilee Medal, the
Education Award, and the Meritorious Service Award from the IEEE Circuits and
Systems Society, and the Third Millennium Medal from the IEEE. Professor Chen is a
fellow of the IEEE and the American Association for the Advancement of Science. * 77
chapters encompass the entire field of electrical engineering. * THOUSANDS of
valuable figures, tables, formulas, and definitions. * Extensive bibliographic references.
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
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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.
Describes and illustrates various modeling techniques which are applicable to the area
of EMC and includes material previously available only in international reports or other
hard-to-obtain references. Electromagnetic topology, lumped-parameter circuit models,
the radiation process, scalar diffraction theory for apertures, transmission line modeling,
and models for shielding are among the topics discussed. The accompanying disk
contains four programs based on the models developed in the text and can be used to
calculate diverse transmission line responses.
Electromagnetic Nondestructive Evaluation (X)IOS Press
Beginning with the development of finite difference equations, and leading to the
complete FDTD algorithm, this is a coherent introduction to the FDTD method (the
method of choice for modeling Maxwell's equations). It provides students and
professional engineers with everything they need to know to begin writing FDTD
simulations from scratch and to develop a thorough understanding of the inner workings
of commercial FDTD software. Stability, numerical dispersion, sources and boundary
conditions are all discussed in detail, as are dispersive and anisotropic materials. A
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comparative introduction of the finite volume and finite element methods is also
provided. All concepts are introduced from first principles, so no prior modeling
experience is required, and they are made easier to understand through numerous
illustrative examples and the inclusion of both intuitive explanations and mathematical
derivations.
This hands-on introduction to computational electromagnetics (CEM) links theoretical
coverage of the three key methods - the FDTD, MoM and FEM - to open source
MATLAB codes (freely available online) in 1D, 2D and 3D, together with many practical
hints and tips gleaned from the author's 25 years of experience in the field. Updated
and extensively revised, this second edition includes a new chapter on 1D FEM
analysis, and extended 3D treatments of the FDTD, MoM and FEM, with entirely new
3D MATLAB codes. Coverage of higher-order finite elements in 1D, 2D and 3D is also
provided, with supporting code, in addition to a detailed 1D example of the FDTD from
a FEM perspective. With running examples through the book and end-of-chapter
problems to aid understanding, this is ideal for professional engineers and senior
undergraduate/graduate students who need to master CEM and avoid common pitfalls
in writing code and using existing software.
Despite the dramatic growth in the availability of powerful computer resources, the EM
community lacks a comprehensive text on the computational techniques used to solve
EM problems. The first edition of Numerical Techniques in Electromagnetics filled that
Page 9/21

Online Library Advanced Engineering Electromagnetics Wiley 1989 Grading
gap and became the reference of choice for thousands of engineers, researchers, and
students. This third edition of the bestselling text reflects the continuing increase in
awareness and use of numerical techniques and incorporates advances and
refinements made in recent years. Most notable among these are the improvements
made to the standard algorithm for the finite-difference time-domain (FDTD) method
and treatment of absorbing boundary conditions in FDTD, finite element, and
transmission-line-matrix methods. The author also has added a chapter on the method
of lines. Numerical Techniques in Electromagnetics with MATLAB®, Third Edition
continues to teach readers how to pose, numerically analyze, and solve EM problems,
to give them the ability to expand their problem-solving skills using a variety of
methods, and to prepare them for research in electromagnetism. Now the Third Edition
goes even further toward providing a comprehensive resource that addresses all of the
most useful computation methods for EM problems and includes MATLAB code instead
of FORTRAN.
A professional guide to the fundamentals of power integrity analysis with an emphasis
on silicon level power integrity Power Integrity for Electrical and Computer Engineers
embraces the most recent changes in the field, offers a comprehensive introduction to
the discipline of power integrity, and provides an overview of the fundamental
principles. Written by noted experts on the topic, the book goes beyond most other
resources to focus on the detailed aspects of silicon and optimization techniques in
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order to broaden the field of study. This important book offers coverage of a wide range
of topics including signal analysis, EM concepts for PI, frequency domain analysis for
PI, numerical methods (overview) for PI, and silicon device PI modeling. Power Integrity
for Electrical and Computer Engineers examine platform technologies, system
considerations, power conversion, system level modeling, and optimization
methodologies. To reinforce the material presented, the authors include example
problems. This important book: • Includes coverage on convergence, accuracy, and
error analysis and explains how these can be used to analyze power integrity problems
• Contains information for modeling the power converter from the PDN to the load in a
full system level model • Explores areas of device level modeling of silicon as related to
power integrity • Contains example word problems that are related to an individual
chapter’s subject Written for electrical and computer engineers and academics, Power
Integrity for Electrical and Computer Engineers is an authoritative guide to the
fundamentals of power integrity and explores the topics of power integrity analysis,
power integrity analytics, silicon level power integrity, and optimization techniques.
Structural health monitoring (SHM) uses one or more in situ sensing systems placed in or
around a structure, providing real-time evaluation of its performance and ultimately preventing
structural failure. Although most commonly used in civil engineering, such as in roads, bridges,
and dams, SHM is now finding applications in other engineering environments, such as naval
and aerospace engineering. Written by a highly respected expert in the field, Structural
Sensing, Health Monitoring, and Performance Evaluation provides the first comprehensive
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coverage of SHM. The text begins with a review of the various types of sensors currently used
in SHM, including point sensors and noncontact systems. Subsequent chapters explain the
processing and interpretation of data from a number of sensors working in parallel. After
considering issues related to the structures themselves, the author surveys the design of a
tailor-made SHM system. He also presents a collection of case studies, many of which are
drawn from his own experiences. Exploring the power of sensors, this book shows how SHM
technologies can be applied to a variety of structures and systems, including multistory
buildings, offshore wind energy plants, and ecological systems.
High-Speed Signal Propagation: Advanced Black Magic brings together state-of-the-art
techniques for building digital devices that can transmit faster and farther than ever before. Dr.
Howard Johnson presents brand-new examples and design guidance, and a complete, unified
theory of signal propagation for all metallic media. Coverage includes: understanding signal
impairments; managing speed/distance tradeoffs; differential signaling; inter-cabinet
connections; clock distribution; simulation, and much more.
Emerging Topics in Computational Electromagnetics in Computational Electromagnetics
presents advances in Computational Electromagnetics. This book is designed to fill the existing
gap in current CEM literature that only cover the conventional numerical techniques for solving
traditional EM problems. The book examines new algorithms, and applications of these
algorithms for solving problems of current interest that are not readily amenable to efficient
treatment by using the existing techniques. The authors discuss solution techniques for
problems arising in nanotechnology, bioEM, metamaterials, as well as multiscale problems.
They present techniques that utilize recent advances in computer technology, such as parallel
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architectures, and the increasing need to solve large and complex problems in a time efficient
manner by using highly scalable algorithms.
A thorough description of classical electromagnetic radiation, for electrical engineers and
physicists.
This book commemorates four decades of research by Professor Magdy F. Iskander (Life
Fellow IEEE) on materials and devices for the radiation, propagation, scattering, and
applications of electromagnetic waves, chiefly in the MHz-THz frequency range as well on
electromagnetics education. This synopsis of applied electromagnetics, stemming from the life
and times of just one person, is meant to inspire junior researchers and reinvigorate mid-level
researchers in the electromagnetics community. The authors of this book are internationally
known researchers, including 14 IEEE fellows, who highlight interesting research and new
directions in theoretical, experimental, and applied electromagnetics.
This book addresses propagation phenomena in satellite, radar, broadcasting, short range ,
trans-horizon and several recent modes of communications in radio links. Also, it includes
some topics on antennas , radio noises and improvement techniques. The book provides the
necessary basic matters, as well as experimental results and calculation procedures for radio
link design.
Optical and microwave waveguides have attracted much research interest in both science and
industry. The number of potential applications for their use is growing rapidly. This book
examines recent advances in the broad field of waveguide technology. It covers current
progress and latest breakthroughs in emergent applications in photonics and microwave
engineering. The book includes ten contributions on recent developments in waveguide
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technologies including theory, simulation, and fabrication of novel waveguide concepts as well
as reviews on recent advances.
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
This invaluable text has been developed to provide students with more background on the
applications of electricity and magnetism, particularly with those topics which relate to current
research. For example, waveguides (both metal and dielectric) are discussed more thoroughly
than in most texts because they are an important laboratory tool and important components of
modern communications. In a sense, this book modernizes the topics covered in the typical
course on electricity and magnetism. It provides not only solid background for the student who
chooses a field which uses techniques requiring knowledge of electricity and magnetism, but
also general background for the physics major.
This text, directed to the microwave engineers and Master and PhD students, is on the use of
electromagnetics to the development and design of advanced integrated components
distinguished by their extended field of applications. The results of hundreds of authors
scattered in numerous journals and conference proceedings are carefully reviewed and
classed. Several chapters are to refresh the knowledge of readers in advanced
electromagnetics. New techniques are represented by compact electromagnetic–quantum
equations which can be used in modeling of microwave-quantum integrated circuits of future In
addition, a topological method to the boundary value problem analysis is considered with the
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results and examples. One extended chapter is for the development and design of integrated
components for extended bandwidth applications, and the technology and electromagnetic
issues of silicon integrated transmission lines, transitions, filters, power dividers, directional
couplers, etc are considered. Novel prospective interconnects based on different physical
effects are reviewed as well. The ideas of topology is applicable to the electromagnetic
signaling and computing, when the vector field maps can carry discrete information, and this
area and the results in topological signaling obtained by different authors are analyzed,
including the recently designed predicate logic processor operating spatially represented signal
units. The book is rich of practical examples, illustrations, and references and useful for the
specialists working at the edge of contemporary technology and electromagnetics.
Engineers do not have the time to wade through rigorously theoretical books when trying to
solve a problem. Beginners lack the expertise required to understand highly specialized
treatments of individual topics. This is especially problematic for a field as broad as
electromagnetics, which propagates into many diverse engineering fields. The time h
Learn to solve both simple and complex electromagnetic problems with this text’s unique
integration of theoretical and mathematical concepts. With the author’s guidance, you’ll
discover a broad range of classic and cutting-edge applications across a wide array of fields,
including biomedicine, wireless communication, process control, and instrumentation. Case
studies, detailed derivations, and 170 fully solved examples deepen your understanding of
theory, and help you apply numerical methods to real-world problems.
Readily available commercial software enables engineers and students to perform routine
calculations and design without necessarily having a sufficient conceptual understanding of the
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anticipated solution. The software is so user-friendly that it usually produces a beautiful colored
visualization of that solution, often camouflaging the fact that t
The field of optics has become central to major developments in medical imaging, remote
sensing, communication, micro- and nanofabrication, and consumer technology, among other
areas. Applications of optics are now found in products such as laser printers, bar-code
scanners, and even mobile phones. There is a growing need for engineers to understan
Describing NDE issues associated with real-world applications, this comprehensive book
details conventional and forthcoming NDE technologies. It instructs on current practices,
common techniques and equipment applications, and the potentials and limitations of current
NDE methods. Each chapter details a different method, providing an overview, an e
This exciting new resource presents a comprehensive introduction to the fundamentals of
diffraction of two-dimensional canonical structures, including wedge, strip, and triangular
cylinder with different boundary conditions. Maxwell equations are discussed, along with wave
equation and scattered, diffracted and fringe fields. Geometric optics, as well as the geometric
theory of diffraction are explained. With MATLAB scripts included for several well-known
electromagnetic diffraction problems, this book discusses diffraction fundamentals of twodimensional structures with different boundary conditions and analytical numerical methods
that are used to show diffraction. The book introduces fundamental concepts of
electromagnetic problems, identities, and definitions for diffraction modeling. Basic coordinate
systems, boundary conditions, wave equation, and Green’s function problem are given. The
scattered fields, diffracted fields, and fringe fields, radar cross section for diffraction modeling
are presented. Behaviors of electromagnetic waves around the two-dimensional canonical
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wedge and canonical strip are also explored. Diffraction of trilateral cylinders and wedges with
rounded edges is investigated as well as double tip diffraction using Finite Difference Time
Domain and Method of Moments. A MATLAB based virtual tool, developed with graphical user
interface (GUI), for the visualization of both fringe currents and fringe waves is included, using
numerical FDTD and MoM algorithm and High-Frequency Asymptotics approaches.
Wireless communications have become invaluable in the modern world. The market is going
through a revolutionary transformation as new technologies and standards endeavor to keep
up with demand for integrated and low-cost mobile and wireless devices. Due to their ubiquity,
there is also a need for a simplification of the design of wireless systems and networks. The
Handbook of Research on Advanced Trends in Microwave and Communication Engineering
showcases the current trends and approaches in the design and analysis of reconfigurable
microwave devices, antennas for wireless applications, and wireless communication
technologies. Outlining both theoretical and experimental approaches, this publication brings to
light the unique design issues of this emerging research, making it an ideal reference source
for engineers, researchers, graduate students, and IT professionals.
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
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propagation in guided media and technical issues for fiber optics cable networks with several
examples and problems. This book also includes a solution manual - with 90 solved examples
distributed throughout the chapters - and 158 problems including practical values and
assumptions.
A modern presentation of integral methods in low-frequency electromagnetics This book
provides state-of-the-art knowledge on integral methods in low-frequency electromagnetics.
Blending theory with numerous examples, it introduces key aspects of the integral methods
used in engineering as a powerful alternative to PDE-based models. Readers will get complete
coverage of: The electromagnetic field and its basic characteristics An overview of solution
methods Solutions of electromagnetic fields by integral expressions Integral and
integrodifferential methods Indirect solutions of electromagnetic fields by the boundary element
method Integral equations in the solution of selected coupled problems Numerical methods for
integral equations All computations presented in the book are done by means of the authors'
own codes, and a significant amount of their own results is included. At the book's end, they
also discuss novel integral techniques of a higher order of accuracy, which are representative
of the future of this rapidly advancing field. Integral Methods in Low-Frequency
Electromagnetics is of immense interest to members of the electrical engineering and applied
mathematics communities, ranging from graduate students and PhD candidates to researchers
in academia and practitioners in industry.
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
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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
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.
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
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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.
This comprehensive summary of the state of the art in Ultra Wideband (UWB) system
engineering takes you through all aspects of UWB design, from components through the
propagation channel to system engineering aspects. Mathematical tools and basics are
covered, allowing for a complete characterisation and description of the UWB scenario, in both
the time and the frequency domains. UWB MMICs, antennas, antenna arrays, and filters are
described, as well as quality measurement parameters and design methods for specific
applications. The UWB propagation channel is discussed, including a complete mathematical
description together with modeling tools. A system analysis is offered, addressing both radio
and radar systems, and techniques for optimization and calibration. Finally, an overview of
future applications of UWB technology is presented. Ideal for scientists as well as RF system
and component engineers working in short range wireless technologies.
This volume of proceedings consists of the papers presented during the 9th International
Workshop on Mathematical Methods in Scattering Theory and Biomedical Engineering, held in
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Patras, Greece, on 9ndash;11 October 2009. The book contains papers on scattering theory
and biomedical engineering - two rapidly evolving fields which have a considerable impact on
today's research. All the papers are state-of-the-art, have been carefully reviewed before
publication and the authors are well-known in the scientific community. in addition, some
papers focus more on applied mathematics, which provides a solid ground for development
and innovative research in scattering and biomedical engineering.
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