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The authors present a broad overview of the recent efforts in computational
electromagnetics to develop and implement more robust, accurate and efficient
algorithms. With the recent improvement in available computing power, this is a timely
overview of a rapidly developing subject.
Guru and Hiziroglu have produced an accessible and user-friendly text on
electromagnetics that will appeal to both students and professors teaching this course.
This lively book includes many worked examples and problems in every chapter, as
well as chapter summaries and background revision material where appropriate. The
book introduces undergraduate students to the basic concepts of electrostatic and
magnetostatic fields, before moving on to cover Maxwell's equations, propagation,
transmission and radiation. Chapters on the Finite Element and Finite Difference
method, and a detailed appendix on the Smith chart are additional enhancements.
MathCad code for many examples in the book and a comprehensive solutions set are
available at www.cambridge.org/9780521830164.
In this monograph, the authors propose a systematic and rigorous treatment of
electromagnetic field representations in complex structures. The architecture suggested
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in this book accommodates use of different numerical methods as well as alternative
Green's function representations in each of the subdomains resulting from a partitioning
of the overall problem. The subdomains are regions of space where electromagnetic
energy is stored and are described in terms of equivalent circuit representations based
either on lumped element circuits or on transmission lines. Connection networks
connect the subcircuits representing the subdomains. The connection networks are
lossless, don't store energy and represent the overall problem topology. This is similar
to what is done in circuit theory and permits a phrasing of the solution of EM field
problems in complex structures by Network-oriented methods.
This text combines the fundamentals of electromagnetics with numerical modeling to
tackle a broad range of current electromagnetic compatibility (EMC) problems, including
problems with lightning, transmission lines, and grounding systems. It sets forth a solid
foundation in the basics before advancing to specialized topics, and allows readers to
develop their own EMC computational models for applications in both research and
industry.
The Method of Moments in Electromagnetics, Third Edition details the numerical
solution of electromagnetic integral equations via the Method of Moments (MoM).
Previous editions focused on the solution of radiation and scattering problems involving
conducting, dielectric, and composite objects. This new edition adds a significant
amount of material on new, state-of-the art compressive techniques. Included are new
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chapters on the Adaptive Cross Approximation (ACA) and Multi-Level Adaptive Cross
Approximation (MLACA), advanced algorithms that permit a direct solution of the MoM
linear system via LU decomposition in compressed form. Significant attention is paid to
parallel software implementation of these methods on traditional central processing
units (CPUs) as well as new, high performance graphics processing units (GPUs).
Existing material on the Fast Multipole Method (FMM) and Multi-Level Fast Multipole
Algorithm (MLFMA) is also updated, blending in elements of the ACA algorithm to
further reduce their memory demands. The Method of Moments in Electromagnetics is
intended for students, researchers, and industry experts working in the area of
computational electromagnetics (CEM) and the MoM. Providing a bridge between
theory and software implementation, the book incorporates significant background
material, while presenting practical, nuts-and-bolts implementation details. It first
derives a generalized set of surface integral equations used to treat electromagnetic
radiation and scattering problems, for objects comprising conducting and dielectric
regions. Subsequent chapters apply these integral equations for progressively more
difficult problems such as thin wires, bodies of revolution, and two- and threedimensional bodies. Radiation and scattering problems of many different types are
considered, with numerical results compared against analytical theory as well as
measurements.
This classic 1968 edition of Field Computation by Moment Methods is the first book to
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explore the computation of electromagnetic fields by the method of moments--the most
popular method for the numerical solution of electromagnetic field problems. It presents
a unified approach to moment methods by employing the concepts of linear spaces and
functional analysis. Written especially for those who have a minimal amount of
experience in electromagnetic theory, theoretical and mathematical are illustrated by
examples that prepare all readers with the skills they need to apply the method of
moments to new, engineering-related problems.
Theory of Electromagnetic Well Logging provides a much-needed and complete
analytical method for electromagnetic well logging technology. The book presents the
physics and mathematics behind the effective measurement of rock properties using
boreholes, allowing geophysicists, petrophysisists, geologists and engineers to interpret
them in a more rigorous way. Starting with the fundamental concepts, the book then
moves on to the more classic subject of wireline induction logging, before exploring the
subject of LWD logging, concluding with new thoughts on electromagnetic telemetry.
Theory of Electromagnetic Well Logging is the only book offering an in-depth discussion
of the analytical and numerical techniques needed for expert use of those new logging
techniques. Features in-depth analysis of the analytical and numerical techniques
needed for expert use of logging techniques Includes software codes, providing a
handy tool for understanding logging tool physics and design of new logging tools
Provides a detailed glossary of all key terms within the introductory chapter
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Although topology was recognized by Gauss and Maxwell to play a pivotal role in the
formulation of electromagnetic boundary value problems, it is a largely unexploited tool for field
computation. The development of algebraic topology since Maxwell provides a framework for
linking data structures, algorithms, and computation to topological aspects of threedimensional electromagnetic boundary value problems. This book, first published in 2004,
attempts to expose the link between Maxwell and a modern approach to algorithms. The first
chapters lay out the relevant facts about homology and cohomology, stressing their
interpretations in electromagnetism. These topological structures are subsequently tied to
variational formulations in electromagnetics, the finite element method, algorithms, and certain
aspects of numerical linear algebra. A recurring theme is the formulation of and algorithms for
the problem of making branch cuts for computing magnetic scalar potentials and eddy
currents.
A new edition of the leading textbook on the finite element method, incorporating major
advancements and further applications in the field of electromagnetics The finite element
method (FEM) is a powerful simulation technique used to solve boundary-value problems in a
variety of engineering circumstances. It has been widely used for analysis of electromagnetic
fields in antennas, radar scattering, RF and microwave engineering, high-speed/highfrequency circuits, wireless communication, electromagnetic compatibility, photonics, remote
sensing, biomedical engineering, and space exploration. The Finite Element Method in
Electromagnetics, Third Edition explains the method’s processes and techniques in careful,
meticulous prose and covers not only essential finite element method theory, but also its latest
developments and applications—giving engineers a methodical way to quickly master this very
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powerful numerical technique for solving practical, often complicated, electromagnetic
problems. Featuring over thirty percent new material, the third edition of this essential and
comprehensive text now includes: A wider range of applications, including antennas, phased
arrays, electric machines, high-frequency circuits, and crystal photonics The finite element
analysis of wave propagation, scattering, and radiation in periodic structures The time-domain
finite element method for analysis of wideband antennas and transient electromagnetic
phenomena Novel domain decomposition techniques for parallel computation and efficient
simulation of large-scale problems, such as phased-array antennas and photonic crystals
Along with a great many examples, The Finite Element Method in Electromagnetics is an ideal
book for engineering students as well as for professionals in the field.
This comprehensive textbook will help readers to acquire a thorough understanding of the
fundamentals of electromagnetism and its applications in various areas including
spectroscopy, signal processing and contemporary computation. The text introduces the
principals and applications of electricity, magnetism and electromagnetic theory which is
foundation for communication systems, spectroscopy, and modern computing. It is followed by
discussing the digital systems and their importance in computing, difference between digital
signal transmission and wireless media, visualization techniques and useful simulation and
computational techniques, besides advances in quantum computing. Aimed at senior
undergraduate and graduate students in the field of electrical engineering, electronics and
communication engineering, this textbook: Provides fundamentals of electromagnetism and its
applications in a single volume. Covers recent developments in computing and artificial
intelligence. Discussion digital signal processing and wireless communication in depth. Covers
Page 6/22

Read PDF Theory And Computation Of Electromagnetic Fields Solution
Manual
advanced applications of electromagnetism in communication, spectroscopy, and computing.
Discusses Computer Modelling & Simulation, Artificial Intelligence, and Quantum Computing.
Interfacing physics and electrical engineering, this graduate-level text reveals the inherent
simplicity of the basic ideas of electromagnetic wave propagation and antennas and their
logical development from Maxwell field equations. Topics include radiation from
monochromatic sources in unbounded regions, electromagnetic waves in a plasma medium,
Doppler effect, much more. 1965 edition.
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 user-friendly that it usually produces a beautiful colored
visualization of that solution, often camouflaging the fact that t
Plasma Scattering of Electromagnetic Radiation covers the theory and experimental
application of plasma scattering. The book discusses the basic properties of a plasma and of
the interaction of radiation with a plasma; the relationship between the scattered power
spectrum and the fluctuations in plasma density; and the incoherent scattering of lowtemperature plasma. The text also describes the constraints and problems that arise in the
application of scattering as a diagnostic technique; the characteristic performance of various
dispersion elements, image dissectors, and detectors; and the general scattered spectrum for
an unmagnetized, low-temperature, quasi-equilibrium plasma. The application of the general
scattered spectrum for a magnetized plasma; the scattering from a high-temperature plasma;
and the scattering from unstable plasmas are also encompassed. Plasma physicists and
people involved in the study of electromagnetic radiation will find the book invaluable.
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This book presents an in-depth treatment of various mathematical aspects of
electromagnetism and Maxwell's equations: from modeling issues to well-posedness results
and the coupled models of plasma physics (Vlasov-Maxwell and Vlasov-Poisson systems) and
magnetohydrodynamics (MHD). These equations and boundary conditions are discussed,
including a brief review of absorbing boundary conditions. The focus then moves to
well?posedness results. The relevant function spaces are introduced, with an emphasis on
boundary and topological conditions. General variational frameworks are defined for static and
quasi-static problems, time-harmonic problems (including fixed frequency or Helmholtz-like
problems and unknown frequency or eigenvalue problems), and time-dependent problems,
with or without constraints. They are then applied to prove the well-posedness of Maxwell’s
equations and their simplified models, in the various settings described above. The book is
completed with a discussion of dimensionally reduced models in prismatic and axisymmetric
geometries, and a survey of existence and uniqueness results for the Vlasov-Poisson, VlasovMaxwell and MHD equations. The book addresses mainly researchers in applied mathematics
who work on Maxwell’s equations. However, it can be used for master or doctorate-level
courses on mathematical electromagnetism as it requires only a bachelor-level knowledge of
analysis.

Introduces CEM methods, applying the codes that implement them to real-world
engineering problems.
This introduction to electromagnetic fields emphasizes the computation of fields and the
development of theoretical relations. It presents the electromagnetic field and Maxwell's
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equations with a view toward connecting the disparate applications to the underlying
relations, along with computational methods of solving the equations.
A thorough description of classical electromagnetic radiation, for electrical engineers
and physicists.
This book explores the connection between algebraic structures in topology and
computational methods for 3-dimensional electric and magnetic field computation. The
connection between topology and electromagnetism has been known since the 19th
century, but there has been little exposition of its relevance to computational methods in
modern topological language. This book is an effort to close that gap. It will be of
interest to people working in finite element methods for electromagnetic computation
and those who have an interest in numerical and industrial applications of algebraic
topology.
Recently, several applications, primarily driven by microtechnology, have emerged
where the use of materials with tailored electromagnetic (dielectric) properties are
necessary for a successful overall design. The ``tailored'' aggregate properties are
achieved by combining an easily moldable base matrix with particles having dielectric
properties that are chosen to deliver (desired) effective properties. In many cases, the
analysis of such materials requires the simulation of the macroscopic and microscopic
electromagnetic response, as well as its resulting coupled thermal response, which can
be important to determine possible failures in ``hot spots.'' This necessitates a stress
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analysis. Furthermore, because, oftentimes, such processes initiate degratory chemical
processes, it can be necessary to also include models for these processes as well. A
central objective of this work is to provide basic models and numerical solution
strategies to analyze the coupled response of such materials by direct simulation using
standard laptop/desktop equipment. Accordingly, this monograph covers: (1) The
foundations of Maxwell's equations, (2) Basic homogenization theory, (3) Coupled
systems (electromagnetic, thermal, mechanical and chemical), (4) Numerical methods
and (5) An introduction to select biological problems. The text can be viewed as a
research monograph suitable for use in an upper-division undergraduate or first year
graduate course geared towards students in the applied sciences, mechanics and
mathematics that have an interest in the analysis of particulate materials.
Computational electrodynamics is a vast research field with a wide variety of tools. In
physics, the principle of gauge invariance plays a pivotal role as a guide towards a
sensible formulation of the laws of nature as well as for computing the properties of
elementary particles using the lattice formulation of gauge theories. However, the
gauge principle has played a much less pronounced role in performing computation in
classical electrodynamics. In this work, the author demonstrates that starting from the
gauge formulation of electrodynamics using the electromagnetic potentials leads to
computational tools that can very well compete with the conventional electromagnetic
field-based tools. Once accepting the formulation based on gauge fields, the
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computational code is very transparent due to the mimetic mapping of the
electrodynamic variables on the computational grid. Although the illustrations and
applications originate from microelectronic engineering, the method has a much larger
range of applicability. Therefore this book will be useful to everyone having interest in
computational electrodynamics. The volume is organized as follows: In part 1, a
detailed introduction and overview is presented of the Maxwell equations as well as the
derivation of the current and charge densities in different materials. Semiconductors are
responding to electromagnetic fields in a non-linear way, and the induced complications
are discussed in detail. Part 2, using the gauge potentials, presents the transition of
electrodynamics theory to a formulation that can serve as the gateway to computational
code. In part 3, a collection of microelectronic device designs demonstrate the
feasibility and success of the methods in Part 2. Part 4 focuses on a set of topical
themes that brings the reader to the frontier of research in building the simulation tools,
using the gauge principle in computational electrodynamics. Technical topics discussed
in the book include: - Electromagnetic Field Equations - Constitutive Relations Discretization and Numerical Analysis - Finite Element and Finite Volume Methods Design of Integrated Passive Components
Advanced Electromagnetic Computation with MATLAB® discusses commercial
electromagnetic software, widely used in the industry. Algorithms of Finite Differences,
Moment method, Finite Element method and Finite Difference Time Domain method
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are illustrated. Hand-computed simple examples and MATLAB-coded examples are
used to explain the concepts behind the algorithms. Case studies of practical examples
from transmission lines, waveguides, and electrostatic problems are given so students
are able to develop the code and solve the problems. Two new chapters including
advanced methods based on perturbation techniques and three dimensional finite
element examples from radiation scattering are included.
This fourth edition of the text reflects the continuing increase in awareness and use of
computational electromagnetics 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. It teaches the 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. Includes new
homework problems in each chapter. Each chapter is updated with the current trends in
CEM. Adds a new appendix on CEM codes, which covers commercial and free codes.
Provides updated MATLAB code.
This book covers major techniques being used today to compute, analyze, visualize,
and understand 3D electromagnetic fields in every major application of electrical
geophysics. The 44 papers, written specially for this volume, are divided between
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techniques of 3D modeling and inversion (21 papers) and applications (23 papers). The
latter include exploration for minerals and hydrocarbons, regional crustal studies, and
environmental surveys. These contributions represent the work of 95 authors from 56
institutions in 13 countries around the world.
This book presents a comprehensive treatment of electromagnetic analysis and design
of three critical devices for an MRI system - the magnet, gradient coils, and
radiofrequency (RF) coils. Electromagnetic Analysis and Design in Magnetic
Resonance Imaging is unique in its detailed examination of the analysis and design of
the hardware for an MRI system. It takes an engineering perspective to serve the many
scientists and engineers in this rapidly expanding field. Chapters present: an
introduction to MRI basic concepts of electromagnetics, including Helmholtz and
Maxwell coils, inductance calculation, and magnetic fields produced by special
cylindrical and spherical surface currents principles for the analysis and design of
gradient coils, including discrete wires and the target field method analysis of RF coils
based on the equivalent lumped-circuit model as well as an analysis based on the
integral equation formulation survey of special purpose RF coils analytical and
numerical methods for the analysis of electromagnetic fields in biological objects With
the continued, active development of MRI instrumentation, Electromagnetic Analysis
and Design in Magnetic Resonance Imaging presents an excellent, logically organized
text - an indispensable resource for engineers, physicists, and graduate students
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working in the field of MRI.
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 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
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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.
Co-published with Oxford University Press. A handy reference for engineers and
physicists, this IEEE reprinting of the classic text provides a deep, fundamental
understanding of electromagnetics. Providing a pertinent historical overview for each
chapter, it shows how special relativity is used to develop a complete electromagnetic
theory from Coulomb's Law, with the need relativity theory developed in an early
chapter. Electromagnetics also contains many applications for the chapters covering
electrostatics, magnetostatics, electrodynamics, while the final three chapters of the
book extend the electromagnetic theory to dielectric magnetic and conducting
materials.
Computational Electromagnetism refers to the modern concept of computer-aided
analysis, and design, of virtually all electric devices such as motors, machines,
transformers, etc., as well as of the equipment inthe currently booming field of
telecommunications, such as antennas, radars, etc. The present book is uniquely
written to enable the reader-- be it a student, a scientist, or a practitioner-- to
successfully perform important simulation techniques and to design efficient computer
software for electromagnetic device analysis. Numerous illustrations, solved exercises,
original ideas, and an extensive and up-to-date bibliography make it a valuable
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reference for both experts and beginners in the field. A researcher and practitioner will
find in it information rarely available in other sources, such as on symmetry, bilateral
error bounds by complimentarity, edge and face elements, treatment of infinite
domains, etc. At the same time, the book is a useful teaching tool for courses in
computational techniques in certain fields of physics and electrical engineering. As a
self-contained text, it presents an extensive coverage of the most important concepts
from Maxwells equations to computer-solvable algebraic systems-- for both static, quasistatic, and harmonic high-frequency problems. Benefits To the Engineer A sound
background necessary not only to understand the principles behind variational methods
and finite elements, but also to design pertinent and well-structured software. To the
Specialist in Numerical Modeling The book offers new perspectives of practical
importance on classical issues: the underlying symmetry of Maxwell equations, their
interaction with other fields of physics in real-life modeling, the benefits of edge and
face elements, approaches to error analysis, and "complementarity." To the Teacher An
expository strategy that will allow you to guide the student along a safe and easy route
through otherwise difficult concepts: weak formulations and their relation to
fundamental conservation principles of physics, functional spaces, Hilbert spaces,
approximation principles, finite elements, and algorithms for solving linear systems. At a
higher level, the book provides a concise and self-contained introduction to edge
elements and their application to mathematical modeling of the basic electromagnetic
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phenomena, and static problems, such as eddy-current problems and microwaves in
cavities. To the Student Solved exercises, with "hint" and "full solution" sections, will
both test and enhance the understanding of the material. Numerous illustrations will
help in grasping difficult mathematical concepts.
The Multilevel Fast Multipole Algorithm (MLFMA) for Solving Large-Scale
Computational Electromagnetic Problems provides a detailed and instructional
overview of implementing MLFMA. The book: Presents a comprehensive treatment of
the MLFMA algorithm, including basic linear algebra concepts, recent developments on
the parallel computation, and a number of application examples Covers solutions of
electromagnetic problems involving dielectric objects and perfectly-conducting objects
Discusses applications including scattering from airborne targets, scattering from red
blood cells, radiation from antennas and arrays, metamaterials etc. Is written by authors
who have more than 25 years experience on the development and implementation of
MLFMA The book will be useful for post-graduate students, researchers, and
academics, studying in the areas of computational electromagnetics, numerical
analysis, and computer science, and who would like to implement and develop rigorous
simulation environments based on MLFMA.

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
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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 monograph provides a framework for students and practitioners who are
working on the solution of electromagnetic imaging in geophysics. Bridging the
gap between theory and practical applied material (for example, inverse and
forward problems), it provides a simple explanation of finite volume discretization,
basic concepts in solving inverse problems through optimization, a summary of
applied electromagnetics methods, and MATLAB?÷code for efficient
computation.
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This is a textbook on the theory and calculation of molecular electromagnetic and
spectroscopic properties designed for a one-semester course with lectures and
exercise classes. The idea of the book is to provide thorough background
knowledge for the calculation of electromagnetic and spectroscopic properties of
molecules with modern quantum chemical software packages. The book covers
the derivation of the molecular Hamiltonian in the presence of electromagnetic
fields, and of time-independent and time-dependent perturbation theory in the
form of response theory. It defines many molecular properties and spectral
parameters and gives an introduction to modern computational chemistry
methods.
This book describes the basic principles of electromagnetic induction
measurements and consolidates the outcomes of recent research. It
encompasses pipeline electromagnetic flow meters, electromagnetic flow meters,
multiphase flow electromagnetic flowmeters and flow field of electromagnetic
induction reconstruction. Though theoretical in nature it does draw on
experimental data and includes new research findings, especially in the areas of
multiphase flow and flow reconstruction. With a focus on theory and computation
in flow measurement by electromagnetic induction including traditional
flowmeters in closed conduits, velocity probe, two-phase flow, velocity
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reconstruction and dry calibration it will be an invaluable resource for researchers
and practising engineers. The book uses MATLAB(R) to introduce efficient
numerical methods to model and simulate flows, sensor construction and
geometry, and the effect of pipe materials. Key Features A comprehensive
review on all issues to do with EM flowmeters Includes latest research directions
and findings Accompanying MATLAB(R) code A reference text for students,
researchers, users and designers Industrial and commercial interest
Describes most popular computational methods used to solve problems in
electromagnetics Matlab code is included throughout, so that the reader can
implement the various techniques discussed Exercises included
An expert guide to the relationship between information theory and the physics of
wave propagation, covering stochastic and deterministic approaches,
engineering applications, and the universal physical limits of radiation. It is an
ideal reference for researchers and graduate students in electrical engineering,
physics, and applied mathematics.
Discover a comprehensive exploration of recent developments and fundamental
concepts in the applications of metasurfaces. In Electromagnetic Metasurfaces:
Theory and Applications, distinguished researchers and authors Karim Achouri
and Christophe Caloz deliver an introduction to the fundamentals and
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applications of metasurfaces and an insightful analysis of recent and future
developments in the field. The book describes the precursors and history of
metasurfaces before continuing on to an exploration of the physical insights that
can be gleaned from the material parameters of the metasurface. You’ll learn
how to compute the fields scattered by a metasurface with known material
parameters being illuminated by an arbitrary incident field, as well as how to
realize a practical metasurface and relate its material parameters to its physical
structures. The authors provide examples to illustrate all the concepts discussed
in the book to improve and simplify reader understanding. Electromagnetic
Metasurfaces concludes with an incisive discussion of the likely future directions
and research opportunities in the field. Readers will also benefit from the
inclusion of: A thorough introduction to metamaterials, the concept of
metasurfaces, and metasurface precursors An exploration of electromagnetic
modeling and theory, including metasurfaces as zero-thickness sheets and
bianisotropic susceptibility tensors A practical discussion of susceptibility
synthesis, including four-parameters synthesis, more than four-parameters
synthesis, and the addition of susceptibility components A concise treatment of
scattered-field analysis, including approximate analytical methods, and finitedifference frequency-domain techniques Perfect for researchers in metamaterial
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sciences and engineers working with microwave, THz, and optical technologies,
Electromagnetic Metasurfaces: Theory and Applications will also earn a place in
the libraries of graduate and undergraduate students in physics and electrical
engineering.
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