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Computational Chemistry Methodology in Structural Biology and Materials Sciences provides a selection of new research in
theoretical and experimental chemistry, focusing on topics in the materials science and biological activity. Part 1, on Computational
Chemistry Methodology in Biological Activity, of the book emphasizes presents new developments in the domain of theoretical and
computational chemistry and its applications to bioactive molecules. It looks at various aspects of density functional theory and
other issues. Part 2, on Computational Chemistry Methodology in Materials Science, presents informative new research on
computational chemistry as applied to materials science. The wide range of topics regarding the application of theoretical and
experimental chemistry and materials science and biological domain will be valuable in the context of addressing contemporary
research problems.
This volume of Advances in Intelligent Systems and Computing contains accepted papers presented at ICGEC 2015, the 9th
International Conference on Genetic and Evolutionary Computing. The conference this year was technically co-sponsored by
Ministry of Science and Technology, Myanmar, University of Computer Studies, Yangon, University of Miyazaki in Japan,
Kaohsiung University of Applied Science in Taiwan, Fujian University of Technology in China and VSB-Technical University of
Ostrava. ICGEC 2015 is held from 26-28, August, 2015 in Yangon, Myanmar. Yangon, the most multiethnic and cosmopolitan city
in Myanmar, is the main gateway to the country. Despite being the commercial capital of Myanmar, Yangon is a city engulfed by its
rich history and culture, an integration of ancient traditions and spiritual heritage. The stunning SHWEDAGON Pagoda is the
center piece of Yangon city, which itself is famous for the best British colonial era architecture. Of particular interest in many shops
of Bogyoke Aung San Market, and of world renown, are Myanmar’s precious stones-rubies, sapphires and jade. At night time,
Chinatown comes alive with its pungent aromas and delicious street food. The conference is intended as an international forum for
the researchers and professionals in all areas of genetic and evolutionary computing.
Provides an introduction to the Finite Difference Time Domain method and shows how Python code can be used to implement
various simulations This book allows engineering students and practicing engineers to learn the finite-difference time-domain
(FDTD) method and properly apply it toward their electromagnetic simulation projects. Each chapter contains a concise
explanation of an essential concept and instruction on its implementation into computer code. Included projects increase in
complexity, ranging from simulations in free space to propagation in dispersive media. This third edition utilizes the Python
programming language, which is becoming the preferred computer language for the engineering and scientific community.
Electromagnetic Simulation Using the FDTD Method with Python, Third Edition is written with the goal of enabling readers to learn
the FDTD method in a manageable amount of time. Some basic applications of signal processing theory are explained to enhance
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the effectiveness of FDTD simulation. Topics covered in include one-dimensional simulation with the FDTD method, twodimensional simulation, and three-dimensional simulation. The book also covers advanced Python features and deep regional
hyperthermia treatment planning. Electromagnetic Simulation Using the FDTD Method with Python: Guides the reader from basic
programs to complex, three-dimensional programs in a tutorial fashion Includes a rewritten fifth chapter that illustrates the most
interesting applications in FDTD and the advanced graphics techniques of Python Covers peripheral topics pertinent to timedomain simulation, such as Z-transforms and the discrete Fourier transform Provides Python simulation programs on an
accompanying website An ideal book for senior undergraduate engineering students studying FDTD, Electromagnetic Simulation
Using the FDTD Method with Python will also benefit scientists and engineers interested in the subject.
Advances in FDTD Computational ElectrodynamicsPhotonics and NanotechnologyArtech House
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 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.
This comprehensive resource presents antenna fundamentals balanced with the design of printed antennas. Over 70 antenna
projects, along with design dimensions, design flows and antenna performance results are discussed, including antennas for
wireless communication, 5G antennas and beamforming. Examples of smartphone antennas, MIMO antennas, aerospace and
satellite remote sensing array antennas, automotive antennas and radar systems and many more printed antennas for various
applications are also included. These projects include design dimensions and parameters that incorporate the various techniques
used by industries and academia. This book is intended to serve as a practical microstrip and printed antenna design guide to
cover various real-world applications. All Antenna projects discussed in this book are designed, analyzed and simulated using fullwave electromagnetic solvers. Based on several years of the author’s research in antenna design and development for RF and
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microwave applications, this book offers an in-depth coverage of practical printed antenna design methodology for modern
applications.
'Advances in Optics: Reviews' Book Series is a comprehensive study of the field of optics, which provides readers with the most
up-to-date coverage of optics, photonics and lasers with a good balance of practical and theoretical aspects. Directed towards
both physicists and engineers this Book Series is also suitable for audiences focusing on applications of optics. The Vol.2 is
devoted to lasers and photonics, and contains 15 chapters written by 40 authors from 15 countries: Algeria, Australia, Canada,
China, Ecuador, Finland, France, Germany, India, Mexico, Poland, Qatar, Spain, Turkey and USA. A clear comprehensive
presentation makes these books work well as both a teaching resources and a reference books. The book is intended for
researchers and scientists in physics and optics, in academia and industry, as well as postgraduate students.
This book is an indispensable resource for making efficient and accurate formulations for electromagnetics applications and their
numerical treatment, Employing a unified and coherent approach that is unmatched in the field, the authors deatil both integral and
differential equations using the method-of-moments and finite-element procedures.
The book will cover the past, present and future developments of field theory and computational electromagnetics. The first two
chapters will give an overview of the historical developments and the present the state-of-the-art in computational
electromagnetics. These two chapters will set the stage for discussing recent progress, new developments, challenges, trends and
major directions in computational electromagnetics with three main emphases: a. Modeling of ever larger structures with multiscale dimensions and multi-level descriptions (behavioral, circuit, network and field levels) and transient behaviours b. Inclusions
of physical effects other than electromagnetic: quantum effects, thermal effects, mechanical effects and nano scale features c.
New developments in available computer hardware, programming paradigms (MPI, Open MP, CUDA and Open CL) and the
associated new modeling approaches These are the current emerging topics in the area of computational electromagnetics and
may provide readers a comprehensive overview of future trends and directions in the area. The book is written for students,
research scientists, professors, design engineers and consultants who engaged in the fields of design, analysis and research of
the emerging technologies related to computational electromagnetics, RF/microwave, optimization, new numerical methods, as
well as accelerator simulator, dispersive materials, nano-antennas, nano-waveguide, nano-electronics, terahertz applications, biomedical and material sciences. The book may also be used for those involved in commercializing electromagnetic and related
emerging technologies, sensors and the semiconductor industry. The book can be used as a reference book for graduates and
post graduates. It can also be used as a text book for workshops and continuing education for researchers and design engineers.
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-linematrix methods. It teaches the readers how to pose, numerically analyze, and solve EM problems, to give them the ability to expand their
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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.
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 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 three-dimensional bodies. Radiation
and scattering problems of many different types are considered, with numerical results compared against analytical theory as well as
measurements.
This book presents contributions of deep technical content and high scientific quality in the areas of electromagnetic theory, scattering, UWB
antennas, UWB systems, ground penetrating radar (GPR), UWB communications, pulsed-power generation, time-domain computational
electromagnetics, UWB compatibility, target detection and discrimination, propagation through dispersive media, and wavelet and multiresolution techniques. Ultra-wideband (UWB), short-pulse (SP) electromagnetics are now being used for an increasingly wide variety of
applications, including collision avoidance radar, concealed object detection, and communications. Notable progress in UWB and SP
technologies has been achieved by investigations of their theoretical bases and improvements in solid-state manufacturing, computers, and
digitizers. UWB radar systems are also being used for mine clearing, oil pipeline inspections, archeology, geology, and electronic effects
testing. Like previous books in this series, Ultra-Wideband Short-Pulse Electromagnetics 10 serves as an essential reference for scientists
and engineers working in these applications areas.
Introduction to the Finite-Difference Time-Domain (FDTD) Method for Electromagnetics provides a comprehensive tutorial of the most widely
used method for solving Maxwell's equations -- the Finite Difference Time-Domain Method. This book is an essential guide for students,
researchers, and professional engineers who want to gain a fundamental knowledge of the FDTD method. It can accompany an
undergraduate or entry-level graduate course or be used for self-study. The book provides all the background required to either research or
apply the FDTD method for the solution of Maxwell's equations to practical problems in engineering and science. Introduction to the FiniteDifference Time-Domain (FDTD) Method for Electromagnetics guides the reader through the foundational theory of the FDTD method starting
with the one-dimensional transmission-line problem and then progressing to the solution of Maxwell's equations in three dimensions. It also
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provides step by step guides to modeling physical sources, lumped-circuit components, absorbing boundary conditions, perfectly matched
layer absorbers, and sub-cell structures. Post processing methods such as network parameter extraction and far-field transformations are
also detailed. Efficient implementations of the FDTD method in a high level language are also provided. Table of Contents: Introduction / 1D
FDTD Modeling of the Transmission Line Equations / Yee Algorithm for Maxwell's Equations / Source Excitations / Absorbing Boundary
Conditions / The Perfectly Matched Layer (PML) Absorbing Medium / Subcell Modeling / Post Processing
This comprehensive treatment of ultrawideband (UWB) antennas and time-domain microwave engineering serves as an invaluable practical
reference for anyone involved in antenna and RF design work. This authoritative volume enables readers to select the proper UWB antennas
for their applications, design and analyze UWB antennas, and integrate these antennas in an RF system. By applying time-domain thinking to
problems of practical interest, the reader will not only learn how to build and analyze antennas, but also understand them at the most
fundamental level. This second edition is updated and expanded throughout, providing readers with a history of antennas, numerous new
problem sets and worked examples, along with new information on plotting time-domain field lines, time-domain reflectometry, matching
techniques, and more. This book also addresses system issues like spectral control and antenna efficiency.
This book is a printed edition of the Special Issue "Guided-Wave Optics" that was published in Applied Sciences
This book introduces the powerful Finite-Difference Time-Domain method to students and interested researchers and readers. An effective
introduction is accomplished using a step-by-step process that builds competence and confidence in developing complete working codes for
the design and analysis of various antennas and microwave devices. This book will serve graduate students, researchers, and those in
industry and government who are using other electromagnetics tools and methods for the sake of performing independent numerical
confirmation. No previous experience with finite-difference methods is assumed of readers.
The finite-difference time-domain (FDTD) method has revolutionized antenna design and electromagnetics engineering. HereOCOs a cuttingedge book that focuses on the performance optimization and engineering applications of FDTD simulation systems. Covering the latest
developments in this area, this unique resource offer you expert advice on the FDTD method, hardware platforms, and network systems.
Moreover the book offers guidance in distinguishing between the many different electromagnetics software packages on the market today.
You also find a complete chapter dedicated to large multi-scale problem solving. This practical reference is supported with 250 illustrations,
128 equations, and 11 appendixes filled with helpful data processing techniques related to the FDTD method.
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.
Finite-Difference Time-Domain (FD-TD) modeling is arguably the most popular and powerful means available to perform detailed
electromagnetic engineering analyses. Edited by the pioneer and foremost authority on the subject, here is the first book to assemble in one
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resource the latest techniques and results of the leading theoreticians and practitioners of FD-TD computational electromagnetics modeling.
The contributions in this book by leading international experts in the field of electromagnetic field computation cover a wide area of
contemporary research activities. They clearly underline the important role of modeling, analysis and numerical methods to provide powerful
tools for the simulation of electromagnetic phenomena. The main topics range from the mathematical analysis of Maxwell's equations
including its proper spatial discretizations (edge elements, boundary element methods, finite integration), and efficient iterative solution
techniques (multigrid, domain decomposition) to multiscale aspects in micromagnetics. The reader will get acquainted with many facets of
modern computational techniques and its applications to relevant problems in electromagnetism.
This updated edition of an Artech House classic contains steering, focusing, and spreading of antenna beams using the physics of refraction
of electromagnetic waves through a plasma. Pulsing circuitry for ionizing plasma antennas with low power requirements are covered. New
and improved smart plasma antenna and applications to wi-fi and the applications of plasma antennas are discussed. Experimental work on
plasma antenna noise and new progress on ruggedization and custom-made plasma tubes are also presented. This unique resource
provides readers with a solid understanding of the efficient design and prototype development of plasma antennas to meet the challenge of
reducing the power required to ionize the gas at various plasma densities. Thorough coverage of the technical underpinnings of plasma
antennas, as well as important discussions on current markets and applications are discussed. Additionally, the book presents experimental
work in this cutting-edge area and reveals the latest developments in the field.
Positioning itself at the common boundaries of several disciplines, this work provides new perspectives on modern nanoscale problems
where fundamental science meets technology and computer modeling. In addition to well-known computational techniques such as finitedifference schemes and Ewald summation, the book presents a new finite-difference calculus of Flexible Local Approximation Methods
(FLAME) that qualitatively improves the numerical accuracy in a variety of problems.
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 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.
In the aerospace industry, avoiding operating issues, especially in regard to space missions and satellite structures, is crucial. The vast
majority of these issues can be traced to disturbances in the electromagnetic fields used. Electromagnetic Compatibility for Space Systems
Design is a critical scholarly resource that examines the applications of electromagnetic compatibility and electromagnetic interference in the
space industry. Featuring coverage on a wide range of topics, such as magnetometers, electromagnetic environmental effects, and
electromagnetic shielding, this book is geared toward managers, engineers, and researchers seeking current research on the applications of
electromagnetic technologies in the aerospace field.
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
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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 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 unique book presents simple, easy-to-use, but effectiveshort codes as well as virtual tools that can be used byelectrical, electronic,
communication, and computer engineers in abroad range of electrical engineering problems Electromagnetic modeling is essential to the
design and modelingof antenna, radar, satellite, medical imaging, and otherapplications. In this book, author Levent Sevgi explains
techniquesfor solving real-time complex physical problems using MATLAB-basedshort scripts and comprehensive virtual tools. Unique in
coverage and tutorial approach, ElectromagneticModeling and Simulation covers fundamental analytical andnumerical models that are widely
used in teaching, research, andengineering designs—including mode and ray summationapproaches with the canonical 2D nonpenetrable
parallel platewaveguide as well as FDTD, MoM, and SSPE scripts. The book alsoestablishes an intelligent balance among the essentials of
EMMODSIM: The Problem (the physics), The Theory and Models(mathematical background and analytical solutions), and TheSimulations
(code developing plus validation, verification, andcalibration). Classroom tested in graduate-level and short courses,Electromagnetic
Modeling and Simulation: Clarifies concepts through numerous worked problems and quizzesprovided throughout the book Features valuable
MATLAB-based, user-friendly, effectiveengineering and research virtual design tools Includes sample scenarios and video clips recorded
duringcharacteristic simulations that visually impactlearning—available on wiley.com Provides readers with their first steps in EM MODSIM as
well astools for medium and high-level code developers and users Electromagnetic Modeling and Simulation thoroughly coversthe physics,
mathematical background, analytical solutions, andcode development of electromagnetic modeling, making it an idealresource for electrical
engineers and researchers.

Introduces CEM methods, applying the codes that implement them to real-world engineering problems.
The Finite-Difference Time-domain (FDTD) method allows you to compute electromagnetic interaction for complex
problem geometries with ease. The simplicity of the approach coupled with its far-reaching usefulness, create the
powerful, popular method presented in The Finite Difference Time Domain Method for Electromagnetics. This volume
offers timeless applications and formulations you can use to treat virtually any material type and geometry. The Finite
Difference Time Domain Method for Electromagnetics explores the mathematical foundations of FDTD, including stability,
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outer radiation boundary conditions, and different coordinate systems. It covers derivations of FDTD for use with PEC,
metal, lossy dielectrics, gyrotropic materials, and anisotropic materials. A number of applications are completely worked
out with numerous figures to illustrate the results. It also includes a printed FORTRAN 77 version of the code that
implements the technique in three dimensions for lossy dielectric materials. There are many methods for analyzing
electromagnetic interactions for problem geometries. With The Finite Difference Time Domain Method for
Electromagnetics, you will learn the simplest, most useful of these methods, from the basics through to the practical
applications.
This extensively revised and expanded third edition of the Artech House bestseller, Computational Electrodynamics: The
Finite-Difference Time-Domain Method, offers you the most up-to-date and definitive resource on this critical method for
solving Maxwell's equations. There has been considerable advancement in FDTD computational technology over the
past few years, and this new edition brings you the very latest details with four new invited chapters on advanced
techniques for PSTD, unconditional stability, provably stable FDTD-FETD hybrids, and hardware acceleration. Moreover,
you find many completely new sections throughout the book, including major updates on convolutional PML ABCs;
dispersive, nonlinear, classical-gain, and quantum-gain materials; and micro-, nano-, and bio- photonics.
Since it was first published in 1995, Photonic Crystals has remained the definitive text for both undergraduates and
researchers on photonic band-gap materials and their use in controlling the propagation of light. This newly expanded
and revised edition covers the latest developments in the field, providing the most up-to-date, concise, and
comprehensive book available on these novel materials and their applications. Starting from Maxwell's equations and
Fourier analysis, the authors develop the theoretical tools of photonics using principles of linear algebra and symmetry,
emphasizing analogies with traditional solid-state physics and quantum theory. They then investigate the unique
phenomena that take place within photonic crystals at defect sites and surfaces, from one to three dimensions. This new
edition includes entirely new chapters describing important hybrid structures that use band gaps or periodicity only in
some directions: periodic waveguides, photonic-crystal slabs, and photonic-crystal fibers. The authors demonstrate how
the capabilities of photonic crystals to localize light can be put to work in devices such as filters and splitters. A new
appendix provides an overview of computational methods for electromagnetism. Existing chapters have been
considerably updated and expanded to include many new three-dimensional photonic crystals, an extensive tutorial on
device design using temporal coupled-mode theory, discussions of diffraction and refraction at crystal interfaces, and
more. Richly illustrated and accessibly written, Photonic Crystals is an indispensable resource for students and
researchers. Extensively revised and expanded Features improved graphics throughout Includes new chapters on
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photonic-crystal fibers and combined index-and band-gap-guiding Provides an introduction to coupled-mode theory as a
powerful tool for device design Covers many new topics, including omnidirectional reflection, anomalous refraction and
diffraction, computational photonics, and much more.
This LNCS double volume LNCS 10069-10070 constitutes the refereed proceedings of the 10th International Conference
on Ubiquitous Computing and Ambient Intelligence, UCAmI 2016, which includes the International Work Conference on
Ambient Assisted Living (IWAAL), and the International Conference on Am-bient Intelligence for Health (AmIHEALTH),
held in Las Palmas de Gran Canaria, Spain, in November/December 2016. The 69 full papers presented together with 40
short papers and 5 doctoral consortium papers were carefully reviewed and selected from 145 submissions. UCAmI 2016
is focused on research topics related to ambient assisted living, internet of things, smart cities, ambient intelligence for
health, human-computer interaction, ad-hoc and sensor networks, and security./div
The application of computational electromagnetics to practical EMI/EMC engineering is an emerging technology.
Because of the increased complexity in EMI/EMC issues resulting from advancements in electronics and
telecommunications, it is no longer possible to rely exclusively on traditional techniques and tools to solve the growing list
of electronic engineering design problems. EMI/EMC Computational Modeling Handbook introduces modeling and
simulation of electromagnetics to real-world EMI/EMC engineering. It combines the essentials of electromagnetics,
computational techniques, and actual EMI/EMC applications. Included are such popular full-wave computational
modeling techniques as the Method of Moments, Finite-Difference Time Domain Technique, Finite Element Method, and
several others. The authors have included a myriad of applications for computers, telecommunications, consumer
electronics, medical electronics, and military uses. EMI/EMC Computational Modeling Handbook is an invaluable
reference work for practicing EMI/EMC engineers, electronic design engineers, and any engineer involved in
computational electromagnetics.
Written by a leading expert in the field, this practical new resource presents the fundamentals of electromagnetics and
antenna technology. This book covers the design, electromagnetic simulation, fabrication, and measurements for various
types of antennas, including impedance matching techniques and beamforming for ultrawideband dipoles, monopoles,
loops, vector sensors for direction finding, HF curtain arrays, 3D printed nonplanar patch antenna arrays, waveguides for
portable radar, reflector antennas, and other antennas. It explores the essentials of phased array antennas and includes
detailed derivations of important field equations, and a detailed formulation of the method of moments. This resource
exhibits essential derivations of equations, providing 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
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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.
This book brings together more closely researchers working in the two fields of quantum optics and nano-optics and
provides a general overview of the main topics of interest in applied and fundamental research. The contributions cover,
for example, single-photon emitters and emitters of entangled photon pairs based on epitaxially grown semiconductor
quantum dots, nitrogen vacancy centers in diamond as single-photon emitters, coupled quantum bits based on trapped
ions, integrated waveguide superconducting nanowire single-photon detectors, quantum nano-plasmonics, nanosensing,
quantum aspects of biophotonics and quantum metamaterials. The articles span the bridge from pedagogical
introductions on the fundamental principles to the current state-of-the-art, and are authored by pioneers and leaders in
the field. Numerical simulations are presented as a powerful tool to gain insight into the physical behavior of
nanophotonic systems and provide a critical complement to experimental investigations and design of devices.
This volume contains the proceedings of the first ICASE/LaRC Work shop on Computational Electromagnetics and Its
Applications conducted by the Institute for Computer Applications in Science and Engineering and NASA Langley
Research Center. We had several goals in mind when we decided, jointly with the Elec tromagnetics Research Branch,
to organize this workshop on Computa tional Electromagnetics ( CEM). Among our goals were a desire to obtain an
overview of the current state of CEM, covering both algorithms and ap plications and their effect on NASA's activities in
this area. In addition, we wanted to provide an attractive setting for computational scientists with expertise in other fields,
especially computational fluid dynamics (CFD), to observe the algorithms and tools of CEM at work. Our expectation was
that scientists from both fields would discover mutually beneficial inter connections and relationships. Another goal was to
learn of progress in solution algorithms for electromagnetic optimization and design problems; such problems make
extensive use of field solvers and computational effi ciency is at a premium. To achieve these goals we assembled the
renowned group of speakers from academia and industry whose talks are contained in this volume. The papers are
printed in the same order in which the talks were pre sented at the meeting. The first paper is an overview of work
currently being performed in the Electromagnetic Research Branch at the Langley Research Center.
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
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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/high-frequency 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 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 new resource covers the latest developments in computational electromagnetic methods, with emphasis on cuttingedge applications. This book is designed to extend existing literature to the latest development in computational
electromagnetic methods, which are of interest to readers in both academic and industrial areas. The topics include
advanced techniques in MoM, FEM and FDTD, spectral domain method, GPU and Phi hardware acceleration,
metamaterials, frequency and time domain integral equations, and statistics methods in bio-electromagnetics.
Computer Field Models of Electromagnetic Devices, volume 34 in the book series Studies in Applied Electromagnetics
and Mechanics is devoted to modeling and simulation, control systems, testing, measurements, monitoring, diagnostics
and advanced software
Advances in photonics and nanotechnology have the potential to revolutionize humanity's ability to communicate and
compute. To pursue these advances, it is mandatory to understand and properly model interactions of light with materials
such as silicon and gold at the nanoscale, i.e., the span of a few tens of atoms laid side by side. These interactions are
governed by the fundamental Maxwell's equations of classical electrodynamics, supplemented by quantum
electrodynamics. This book presents the current state-of-the-art in formulating and implementing computational models
of these interactions. Maxwell's equations are solved using the finite-difference time-domain (FDTD) technique,
pioneered by the senior editor, whose prior Artech House books in this area are among the top ten most-cited in the
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history of engineering. This cutting-edge resource helps readers understand the latest developments in computational
modeling of nanoscale optical microscopy and microchip lithography, as well as nanoscale plasmonics and biophotonics.
A straightforward, easy-to-read introduction to the finite-difference time-domain (FDTD) method Finite-difference timedomain (FDTD) is one of the primary computational electrodynamics modeling techniques available. Since it is a timedomain method, FDTD solutions can cover a wide frequency range with a single simulation run and treat nonlinear
material properties in a natural way. Written in a tutorial fashion, starting with the simplest programs and guiding the
reader up from one-dimensional to the more complex, three-dimensional programs, this book provides a simple, yet
comprehensive introduction to the most widely used method for electromagnetic simulation. This fully updated edition
presents many new applications, including the FDTD method being used in the design and analysis of highly resonant
radio frequency (RF) coils often used for MRI. Each chapter contains a concise explanation of an essential concept and
instruction on its implementation into computer code. Projects that increase in complexity are included, ranging from
simulations in free space to propagation in dispersive media. Additionally, the text offers downloadable MATLAB and C
programming languages from the book support site (http://booksupport.wiley.com). Simple to read and classroom-tested,
Electromagnetic Simulation Using the FDTD Method is a useful reference for practicing engineers as well as
undergraduate and graduate engineering students.
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