cheng field and wave electromagnetics

Cheng Field and Wave Electromagnetics: Exploring the Foundations and Applications

cheng field and wave electromagnetics is a fascinating area that delves into the behavior of
electromagnetic fields and waves, drawing upon the foundational work of scholars and researchers
such as Professor David K. Cheng, a well-known figure in this domain. Understanding the principles
laid out in Cheng’s teachings provides a robust framework for analyzing electromagnetic
phenomena, which are critical in various engineering and physics applications. Whether you're a
student, researcher, or engineering professional, gaining insight into this subject can illuminate the
complexities behind antennas, waveguides, and electromagnetic compatibility.

Understanding the Basics of Field and Wave
Electromagnetics

Electromagnetics is fundamentally about how electric and magnetic fields interact and propagate as
waves through different media. Cheng’s field and wave electromagnetics primarily focus on the
mathematical and physical interpretations of these phenomena, emphasizing Maxwell’s equations as
the cornerstone.

The Role of Maxwell’s Equations

At the heart of electromagnetic theory lie Maxwell’s equations, which describe how electric and
magnetic fields are generated and altered by each other and by charges and currents. Cheng’s
approach often highlights these equations in differential and integral forms, providing students and
professionals with tools to analyze complex problems.

The four Maxwell’s equations are:

e Gauss’s Law for Electricity: Describes electric charges as sources of electric fields.

¢ Gauss’s Law for Magnetism: Indicates there are no magnetic monopoles; magnetic field
lines are continuous.

e Faraday’s Law of Induction: Explains how a changing magnetic field produces an electric
field.

e Ampere’s Law with Maxwell’s Addition: Relates magnetic fields to electric currents and
changing electric fields.

By mastering these principles, one can begin to understand how electromagnetic waves propagate
through various environments, whether in free space, dielectric materials, or conductive media.



The Significance of Cheng’s Contributions to
Electromagnetics

David K. Cheng’s textbook, “Field and Wave Electromagnetics,” has become a staple for many
electrical engineering programs worldwide. His clear explanations and methodical approach to
complex concepts have made the subject more accessible.

Emphasis on Mathematical Rigor and Physical Insight

One of Cheng’s strengths is balancing mathematical rigor with physical intuition. The text provides
detailed derivations of electromagnetic wave equations and boundary conditions while also
explaining what these mean in practical terms. This approach helps learners visualize how fields
behave near interfaces, within waveguides, and around antennas.

Application-Oriented Approach

Cheng’s work doesn’t just dwell on theory; it connects fundamentals to real-world applications such
as:

¢ Design and analysis of transmission lines

e Wave propagation in various media

e Electromagnetic compatibility and interference

e Antenna theory and design

This application-oriented perspective makes the study of field and wave electromagnetics relevant to
modern technology, including wireless communications, radar, and microwave engineering.

Key Concepts in Cheng Field and Wave
Electromagnetics

To appreciate the depth of Cheng’s teachings, it’s helpful to explore some core concepts that
frequently appear in his textbook and lectures.

Electromagnetic Wave Propagation



Electromagnetic waves travel through space carrying energy, and understanding their propagation
characteristics is fundamental. Cheng’s explanations cover how waves behave in isotropic and
anisotropic media, the impact of polarization, and how waves reflect and refract at boundaries.

Transmission Lines and Waveguides

Transmission lines—like coaxial cables and microstrip lines—are essential for guiding
electromagnetic energy. Cheng’s treatment of transmission line theory includes the derivation of the
telegrapher’s equations and impedance matching techniques. Similarly, waveguides, which confine
and direct waves at microwave frequencies, are analyzed through boundary conditions and modes of
propagation.

Boundary Conditions and Interface Phenomena

One of the challenging areas in electromagnetics is understanding how fields behave at the interface
between two different materials. Cheng provides detailed discussions on boundary conditions,
helping learners predict phenomena such as total internal reflection, surface waves, and evanescent
fields.

Practical Insights and Tips for Mastering Field and
Wave Electromagnetics

Studying cheng field and wave electromagnetics can be intensive, but a few strategies can make the
learning process smoother and more effective.

Visualize the Fields and Waves

Electromagnetics is inherently spatial and dynamic. Drawing field lines, using simulation software,
or watching animations can deepen your understanding far beyond textbook formulas.

Work Through Problems Systematically

Cheng’s textbook is rich with problem sets. Approach these with patience, breaking down complex
scenarios into smaller steps. Pay close attention to units, boundary conditions, and assumptions in
each problem.

Connect Theory to Real-World Applications

Try to link abstract concepts with practical devices and systems. For example, consider how wave



impedance affects antenna design or how transmission line reflections impact signal integrity in
circuits.

The Future of Electromagnetic Studies Inspired by
Cheng’s Work

As technology evolves, so does the field of electromagnetics. Cheng’s foundational work continues to
influence research in emerging areas such as metamaterials, plasmonics, and wireless power
transfer. Modern engineers and scientists build upon these classical concepts to innovate in fields
like 5G communications, medical imaging, and remote sensing.

Understanding sheng field and wave electromagnetics not only provides a solid foundation in
classical theory but also equips learners to tackle cutting-edge challenges. The blend of theoretical
depth and practical relevance ensures this discipline remains vibrant and essential in the rapidly
advancing world of technology.

Frequently Asked Questions

What is the main focus of Cheng's approach to field and wave
electromagnetics?

Cheng's approach to field and wave electromagnetics primarily focuses on understanding the
behavior of electromagnetic fields and waves through rigorous mathematical formulations and
physical interpretations, emphasizing the application of Maxwell's equations in various media.

How does Cheng's Field and Wave Electromagnetics textbook
help in understanding wave propagation?

Cheng's textbook provides detailed explanations of wave propagation mechanisms, including plane
waves, waveguides, and radiation, supported by mathematical derivations and practical examples
that help readers grasp how electromagnetic waves travel through different environments.

What topics are typically covered in Cheng's Field and Wave
Electromagnetics?

Typical topics include Maxwell's equations, electromagnetic wave propagation, transmission lines,
waveguides, antenna theory, reflection and refraction of waves, polarization, and electromagnetic
radiation principles.

How does Cheng's book address the concept of boundary
conditions in electromagnetics?

Cheng's book thoroughly explains boundary conditions by detailing how electromagnetic fields



behave at the interface between different media, using mathematical boundary equations and
physical reasoning to solve problems involving reflection, refraction, and transmission.

Why is Cheng's Field and Wave Electromagnetics considered
important for electrical engineering students?

Cheng's book is considered important because it provides a clear and comprehensive foundation in
electromagnetic theory, combining theory with practical applications, which is essential for
understanding modern communication systems, antenna design, and microwave engineering in
electrical engineering curricula.

Additional Resources

Cheng Field and Wave Electromagnetics: A Comprehensive Review

cheng field and wave electromagnetics represents a critical area in the study of electromagnetic
theory and applications. This field explores the behavior of electromagnetic fields and waves as they
propagate through various media, a subject that remains essential for advancements in
telecommunications, antenna design, radar systems, and even emerging technologies like
metamaterials. The term is often associated with academic contributions and authoritative textbooks
that provide both theoretical foundations and practical insights into electromagnetic phenomena.
Understanding the nuances of Cheng’s approach to field and wave electromagnetics offers valuable
perspectives for engineers, physicists, and researchers who seek to deepen their knowledge or apply
these principles in advanced technological domains.

Understanding the Fundamentals of Cheng Field and
Wave Electromagnetics

At its core, Cheng field and wave electromagnetics delves into Maxwell’s equations, which govern
the behavior of electric and magnetic fields. What distinguishes this framework is its systematic
method of solving complex boundary value problems and wave propagation scenarios. The approach
typically emphasizes analytical techniques supported by numerical methods, allowing for a more
comprehensive examination of wave interactions in diverse environments.

This area of study is paramount in explaining how electromagnetic waves behave in free space,
conductive materials, and dielectric media. It also provides the mathematical tools to analyze
waveguides, antennas, and scattering phenomena. By focusing on the intricate relationships
between fields and waves, Cheng’s methodology enables a clearer understanding of wave
impedance, polarization, and reflection/transmission at interfaces.

Key Concepts and Theoretical Foundations

Several foundational concepts are central to Cheng field and wave electromagnetics, including:



« Maxwell’s Equations: The set of four differential equations that describe how electric and
magnetic fields are generated and altered by each other and by charges and currents.

¢ Boundary Conditions: Essential for solving electromagnetic problems involving interfaces,
these conditions dictate how fields behave at material boundaries.

 Wave Propagation: Analysis of how electromagnetic waves travel through different media,
including free space, dielectrics, and conductors.

e Transmission Lines and Waveguides: Structures that guide electromagnetic waves, crucial
for telecommunications and radar technologies.

These components form the backbone of the analytical and computational tools used in Cheng’s
framework, facilitating precise modeling of complex systems.

Applications and Practical Relevance

The principles embedded in Cheng field and wave electromagnetics extend far beyond theoretical
physics. They underpin the design and optimization of a wide range of technologies:

Telecommunications and Antenna Engineering

In the realm of wireless communication, understanding electromagnetic wave propagation is vital.
Cheng’s methodologies help engineers design antennas that maximize signal strength and minimize
interference. For example, the study of wave polarization and impedance matching is fundamental in
enhancing antenna efficiency and bandwidth.

Radar and Remote Sensing

Radar systems rely heavily on the scattering and reflection of electromagnetic waves. Cheng’s
approach to solving boundary value problems in complex geometries allows for improved radar
cross-section analysis and target detection capabilities. This has significant implications for both
civilian and defense applications.

Emerging Technologies: Metamaterials and Photonics

Recent advancements in metamaterials—engineered materials with unique electromagnetic
properties—benefit from the analytical rigor provided by Cheng’s field and wave electromagnetics
framework. The ability to predict how waves interact with such materials opens new avenues in
cloaking devices, superlenses, and photonic circuits.



Comparative Insights: Cheng vs. Traditional
Electromagnetics Approaches

While traditional electromagnetics texts often focus on foundational theory, Cheng’s contributions
are noted for their balance between rigorous mathematical treatment and practical problem-solving
techniques. This dual emphasis equips practitioners with tools to tackle both textbook problems and
real-world engineering challenges.

Advantages of Cheng’s Framework

e Comprehensive Coverage: Integrates both static and dynamic field analyses.

e Analytical and Numerical Methods: Provides a balanced approach to solving complex
problems that are otherwise intractable.

e Application-Oriented: Emphasizes real-world scenarios, enhancing relevance for engineers
and researchers.

¢ Clarity in Boundary Conditions: Offers systematic methods for applying boundary
conditions in diverse situations.

Potential Limitations

Despite its strengths, the complexity of Cheng field and wave electromagnetics can present a steep
learning curve for beginners. The heavy reliance on advanced calculus and differential equations
may require supplementary study or computational tools to fully grasp the concepts.

Integrating Computational Tools with Cheng Field and
Wave Electromagnetics

Modern advancements in computational electromagnetics have significantly augmented the
traditional analytical methods championed in Cheng’s approach. Software such as HFSS, CST
Microwave Studio, and COMSOL Multiphysics allow for sophisticated simulations of electromagnetic
fields and waves, enabling engineers to visualize and optimize designs before physical prototyping.

These tools leverage finite element methods (FEM), finite difference time domain (FDTD), and
method of moments (MoM), which complement the theoretical foundation provided by Cheng’s
methodologies. The integration of computational techniques enhances accuracy and reduces the
time required for electromagnetic analysis.



Benefits of Computational Integration

e Handling Complex Geometries: Numerical methods excel where analytical solutions are
difficult or impossible.

e Parametric Studies: Facilitates rapid testing of different design variables and scenarios.
e Visualization: Provides graphical representations of field distributions and wave propagation.

e Optimization: Enables iterative improvements to meet specific performance criteria.

Future Directions in Cheng Field and Wave
Electromagnetics Research

As technology evolves, so too does the scope of field and wave electromagnetics. Research inspired
by Cheng’s work is increasingly focusing on challenges posed by nanoscale materials, terahertz
communications, and quantum electromagnetic effects. The rise of artificial intelligence and
machine learning is also opening new pathways for automating and enhancing electromagnetic
analysis.

Collaborative efforts between academia and industry are driving innovations in high-frequency
device design, electromagnetic compatibility (EMC), and wireless power transfer. In these areas, the
comprehensive understanding of electromagnetic field behavior laid out in Cheng’s framework
remains indispensable.

The ongoing refinement of theoretical models, coupled with advances in computational power,
promises to expand the applicability and precision of electromagnetics in the coming decades.

In essence, cheng field and wave electromagnetics encapsulate a vital domain that bridges
fundamental physics with applied engineering. Its enduring relevance across multiple industries
highlights the importance of mastering both theory and practical applications to harness the full
potential of electromagnetic technologies.
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cheng field and wave electromagnetics: Field and Wave Electromagnetics David K.
Cheng, 2013-07-23 Respected for its accuracy, its smooth and logical flow of ideas, and its clear
presentation, 'Field and Wave Electromagnetics' has become an established textbook in the field of
electromagnetics. This book builds the electromagnetic model using an axiomatic approach in steps:
first for static electric fields, then for static magnetic fields, and finally for time-varying fields
leading to Maxwell's equations.

cheng field and wave electromagnetics: Field and Wave Electromagnetics David Keun
Cheng, 1989 Field and wave electromagnetics (World Student S.)

cheng field and wave electromagnetics: Electromagnetic Fields & Waves R.L. Yadava,
This book is designed to serve as a textbook for UG and PG students of Electronics and
Communication, Electronics and Electrical, Electronics & Instrumentation and Telecommunication
Engineering branches. It provides a thorough understanding of the electromagnetic theory and their
properties, application and also the modern trends in Electromagnetism in detail. Book also
describes transmission lines, wave guides, as well as the effects of EMI/EMC, including impedance
matching and antennas. Written in an easy-to-understand manner, the book includes several
illustrative examples, objective-type questions and exercise Questions to reinforce the theoretical
understanding of subject. Appendices provide information and expressions as well as design data for
references.

cheng field and wave electromagnetics: Grundlagen der Photonik Bahaa E. A. Saleh, Malvin
Carl Teich, 2008-05-05 Schon die erste Auflage des englischen Lehrbuchs 'Fundamentals of
Photonics' zeichnete sich durch seine ausgewogene Mischung von Theorie und Praxis aus, und
deckte in detaillierter Darstellung die grundlegenden Theorien des Lichts ab. Es umfasste sowohl
die Themen Strahlenoptik, Wellenoptik, elektromagnetische Optik, Photonenoptik, sowie die
Wechselwirkung von Licht und Materie, als auch die Theorie der optischen Eigenschaften von
Halbleitern. Die Photonik-Technologie hat eine rasante Entwicklung genommen seit der Publikation
der ersten Ausgabe von 'Fundamentals of Photonics' vor 15 Jahren. Die nun vorliegende Zweite
Auflage des Marksteins auf dem Gebiet der Photonik tragt mit zwei neuen und zusatzlichen Kapiteln
den neuesten technologischen Fortschritten Rechnung: Photonische Kristalle sowie
Ultrakurzpuls-Optik. Zudem wurden alle Kapitel grundlich iiberarbeitet und viele Abschnitte
hinzugefugt, so z.B. iber Laguerre-Gauss Strahlen, die Sellmeier-Gleichung,
Photonenkristall-Wellenleiter, photonische Kristallfasern, Mikrospharen-Resonatoren, Optische
Koharenz Tomographie, Bahndrehimpuls des Photons, Bohrsche Theorie, Raman-Verstarker,
rauscharme Avalanche-Photodioden, Abstimmkurven und Dispersions-Management.

cheng field and wave electromagnetics: Theory and Computation of Electromagnetic Fields
Jian-Ming Jin, 2015-08-10 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.

cheng field and wave electromagnetics: Electromagnetics Giorgio Franceschetti,
2013-06-29 During the last twenty years the lifestyle of a large portion of the inhabitants of our
planet has changed dramatically. This would never have been possible without the massive use of
electronic and photonic technology, telecommuni cations, and computers. These disciplines are
designed to code, transmit, detect, decode, and process signals and related information, and can be
broadly addressed as information science and technology. In the sophisticated society in which we
live and operate, this science is diffused transversely and plays a major role in almost every human
activity. Information science and technology is the basis of a powerful industry that does not suffer
the shortcomings of more traditional human enterprises. Information is a renewable source and its
control and processing rely on software codes, which are a creation of the mind, and on related
hardware, incredibly sophisticated but made out of simple, abundant materials. The rate of change
and transformation of this industry is the highest mankind has ever experienced, and it requires not
only the replacement of technologies but also a continuous updating of expertise to keep up with the
rapid transformation. There is no doubt that this calls for a change in university training, to avoid
students graduating at an already obsolete level.

cheng field and wave electromagnetics: Fundamentals of Fluorescence Microscopy Partha
Pratim Mondal, Alberto Diaspro, 2013-12-12 This book starts at an introductory level and leads
reader to the most advanced topics in fluorescence imaging and super-resolution techniques that
have enabled new developments such as nanobioimaging, multiphoton microscopy, nanometrology
and nanosensors. The interdisciplinary subject of fluorescence microscopy and imaging requires
complete knowledge of imaging optics and molecular physics. So, this book approaches the subject
by introducing optical imaging concepts before going in more depth about advanced imaging
systems and their applications. Additionally, molecular orbital theory is the important basis to
present molecular physics and gain a complete understanding of light-matter interaction at the
geometrical focus. The two disciplines have some overlap since light controls the molecular states of
molecules and conversely, molecular states control the emitted light. These two mechanisms
together determine essential imaging factors such as, molecular cross-section, Stoke shift, emission
and absorption spectra, quantum yield, signal-to-noise ratio, Forster resonance energy transfer
(FRET), fluorescence recovery after photobleaching (FRAP) and fluorescence lifetime. These factors
form the basis of many fluorescence based devices. The book is organized into two parts. The first
part deals with basics of imaging optics and its applications. The advanced part takes care of several
imaging techniques and related instrumentation that are developed in the last decade pointing
towards far-field diffraction unlimited imaging.

cheng field and wave electromagnetics: Electromagnetics Edward J. Rothwell, Michael J.
Cloud, 2018-04-17 Providing an ideal transition from introductory to advanced concepts, this book
builds a foundation that allows electrical engineers to confidently proceed with the development of
advanced EM studies, research, and applications. New topics include quasistatics, vector spherical
wave functions, and wave matrices. Several application-oriented sections covering guided waves and
transmission lines, particle dynamics, shielding, electromagnetic material characterization, and
antennas have also been added. Mathematical appendices present helpful background information in
the areas of Fourier transforms, dyadics, and boundary value problems.

cheng field and wave electromagnetics: Electromagnetic Fields Ahmad Shahid Khan,
Saurabh Kumar Mukerji, 2020-10-11 The study of electromagnetic field theory is required for proper
understanding of every device wherein electricity is used for operation. The proposed textbook on
electromagnetic fields covers all the generic and unconventional topics including electrostatic
boundary value problems involving two- and three-dimensional Laplacian fields and one- and two-
dimensional Poissonion fields, magnetostatic boundary value problems, eddy currents, and
electromagnetic compatibility. The subject matter is supported by practical applications,



illustrations to supplement the theory, solved numerical problems, solutions manual and Powerpoint
slides including appendices and mathematical relations. Aimed at undergraduate, senior
undergraduate students of electrical and electronics engineering, it: Presents fundamental concepts
of electromagnetic fields in a simplified manner Covers one two- and three-dimensional electrostatic
boundary value problems involving Laplacian fields and Poissonion fields Includes exclusive chapters
on eddy currents and electromagnetic compatibility Discusses important aspects of magneto static
boundary value problems Explores all the basic vector algebra and vector calculus along with couple
of two- and three-dimensional problems

cheng field and wave electromagnetics: Physical Principles of Wireless Communications
Victor L. Granatstein, 2012-03-26 Updated and expanded, Physical Principles of Wireless
Communications, Second Edition illustrates the relationship between scientific discoveries and their
application to the invention and engineering of wireless communication systems. The second edition
of this popular textbook starts with a review of the relevant physical laws, including

cheng field and wave electromagnetics: Theory and Applications of Heat Transfer in
Humans, 2 Volume Set Devashish Shrivastava, 2018-04-16 An authoritative guide to theory and
applications of heat transfer in humans Theory and Applications of Heat Transfer in Humans 2V Set
offers a reference to the field of heating and cooling of tissue, and associated damage. The author—a
noted expert in the field—presents, in this book, the fundamental physics and physiology related to
the field, along with some of the recent applications, all in one place, in such a way as to enable and
enrich both beginner and advanced readers. The book provides a basic framework that can be used
to obtain ‘decent’ estimates of tissue temperatures for various applications involving tissue heating
and/or cooling, and also presents ways to further develop more complex methods, if needed, to
obtain more accurate results. The book is arranged in three sections: The first section, named
‘Physics’, presents fundamental mathematical frameworks that can be used as is or combined
together forming more complex tools to determine tissue temperatures; the second section, named
‘Physiology’, presents ideas and data that provide the basis for the physiological assumptions needed
to develop successful mathematical tools; and finally, the third section, named ‘Applications’,
presents examples of how the marriage of the first two sections are used to solve problems of today
and tomorrow. This important text is the vital resource that: Offers a reference book in the field of
heating and cooling of tissue, and associated damage. Provides a comprehensive theoretical and
experimental basis with biomedical applications Shows how to develop and implement both, simple
and complex mathematical models to predict tissue temperatures Includes simple examples and
results so readers can use those results directly or adapt them for their applications Designed for
students, engineers, and other professionals, a comprehensive text to the field of heating and
cooling of tissue that includes proven theories with applications. The author reveals how to develop
simple and complex mathematical models, to predict tissue heating and/or cooling, and associated
damage.

cheng field and wave electromagnetics: An Introduction to Classical Electromagnetic
Radiation Glenn S. Smith, 1997-08-13 This book provides a thorough description of classical
electromagnetic radiation, starting from Maxwell's equations, and moving on to show how
fundamental concepts are applied in a wide variety of examples from areas such as classical optics,
antenna analysis, and electromagnetic scattering. Throughout, the author interweaves theoretical
and experimental results to help give insight into the physical and historical foundations of the
subject. A key feature of the book is that pulsed and time-harmonic signals are presented on an
equal footing. Mathematical and physical explanations are enhanced by a wealth of illustrations
(over 300), and the book includes more than 140 problems. It can be used as a textbook for
advanced undergraduate and graduate courses in electrical engineering and physics, and will also
be of interest to scientists and engineers working in applied electromagnetics. A solutions manual is
available on request for lecturers adopting the text.

cheng field and wave electromagnetics: A Concise Course In Electromagnetism For
Electrical Engineering Tapeng Tsao, 1994-06-09 With increased pressure on the core syllabus



from subjects relating to new technologies it is more important than ever that students receive
exposure to the fundamental areas of electrical engineering science. In this respect
electromagnetism is pre-eminent, and this book has been written to provide all technologists with a
concise introduction to the diversity and utility of this subject.Because of its great advantage in
conciseness of presentation, vector calculus is introduced at an early stage and used throughout.
The emphasis, however is not mathematical, but is based upon an understanding of physical
principle.The book presents a broad topic in a concise form that is most appropriate to electrical
engineers who may not specialise in this area.

cheng field and wave electromagnetics: Teaching Electromagnetics Krishnasamy T.
Selvan, Karl F. Warnick, 2021-06-18 Teaching Electromagnetics: Innovative Approaches and
Pedagogical Strategies is a guide for educators addressing course content and pedagogical methods
primarily at the undergraduate level in electromagnetic theory and its applications. Topics include
teaching methods, lab experiences and hands-on learning, and course structures that help teachers
respond effectively to trends in learning styles and evolving engineering curricula. The book
grapples with issues related to the recent worldwide shift to remote teaching. Each chapter begins
with a high-level consideration of the topic, reviews previous work and publications, and gives the
reader a broad picture of the topic before delving into details. Chapters include specific guidance for
those who want to implement the methods and assessment results and evaluation of the
effectiveness of the methods. Respecting the limited time available to the average teacher to try new
methods, the chapters focus on why an instructor should adopt the methods proposed in it. Topics
include virtual laboratories, computer-assisted learning, and MATLAB® tools. The authors also
review flipped classrooms and online teaching methods that support remote teaching and learning.
The end result should be an impact on the reader represented by improvements to his or her
practical teaching methods and curricular approach to electromagnetics education. The book is
intended for electrical engineering professors, students, lab instructors, and practicing engineers
with an interest in teaching and learning. In summary, this book: Surveys methods and tools for
teaching the foundations of wireless communications and electromagnetic theory Presents practical
experience and best practices for topical coverage, course sequencing, and content Covers virtual
laboratories, computer-assisted learning, and MATLAB tools Reviews flipped classroom and online
teaching methods that support remote teaching and learning Helps instructors in RF systems, field
theory, and wireless communications bring their teaching practice up to date Dr. Krishnasamy T.
Selvan is Professor in the Department of Electronics & Communication Engineering, SSN College of
Engineering, since June 2012. Dr. Karl F. Warnick is Professor in the Department of Electrical and
Computer Engineering at BYU.

cheng field and wave electromagnetics: Propagation Engineering in Wireless
Communications Abdollah Ghasemi, Ali Abedi, Farshid Ghasemi, 2016-06-17 This book covers the
basic principles for understanding radio wave propagation for common frequency bands used in
radio-communications. This includes achievements and developments in propagation models for
wireless communication. This book is intended to bridge the gap between the theoretical
calculations and approaches to the applied procedures needed for radio links design in a proper
manner. The authors emphasize propagation engineering by giving fundamental information and
explain the use of basic principles together with technical achievements. This new edition includes
additional information on radio wave propagation in guided media and technical issues for fiber
optics cable networks with several examples and problems. This book also includes a solution
manual - with 90 solved examples distributed throughout the chapters - and 158 problems including
practical values and assumptions.

cheng field and wave electromagnetics: Antenna Theory Constantine A. Balanis,
2012-12-03 The discipline of antenna theory has experienced vast technological changes. In
response, Constantine Balanis has updated his classic text, Antenna Theory, offering the most recent
look at all the necessary topics. New material includes smart antennas and fractal antennas, along
with the latest applications in wireless communications. Multimedia material on an accompanying



CD presents PowerPoint viewgraphs of lecture notes, interactive review questions, Java animations
and applets, and MATLAB features. Like the previous editions, Antenna Theory, Third Edition meets
the needs of electrical engineering and physics students at the senior undergraduate and beginning
graduate levels, and those of practicing engineers as well. It is a benchmark text for mastering the
latest theory in the subject, and for better understanding the technological applications. An
Instructor's Manual presenting detailed solutions to all the problems in the book is available from
the Wiley editorial department.

cheng field and wave electromagnetics: Millimeter-Wave Waveguides Dmitri Lioubtchenko,
Sergei Tretyakov, Sergey Dudorov, 2007-05-08 Millimeter-Wave Waveguides is a monograph
devoted to open waveguides for millimeter wave applications. In the first chapters, general
waveguide theory is presented (with the emphasis on millimeter wave applications). Next, the book
systematically describes the results of both theoretical and experimental studies of rectangular
dielectric rod waveguides with high dielectric permittivities. Simple and accurate methods for
propagation constant calculations for isotropic as well as anisotropic dielectric waveguides are
described. Both analytical and numerical approaches are covered. Different types of transitions have
been simulated in order to find optimal configurations as well as optimal dimensions of dielectric
waveguides for the frequency band of 75-110 GHz. Simple and effective design is presented. The
experimental studies of dielectric waveguides show that Sapphire waveguide can be utilized for this
frequency band as a very low-loss waveguide. Design of antennas with low return loss based on
dielectric waveguides is also described.

cheng field and wave electromagnetics: Interconnect Technology and Design for Gigascale
Integration Jeffrey A. Davis, James D. Meindl, 2012-12-06 Interconnect Technology and Design for
Gigascale Integration is the cumulative effort from academic researchers at Georgia Tech, MIT, and
Stanford, as well as from industry researchers at IBM T.]. Watson Research Center, LSI Logic, and
SUN microsystems. The material found in this book is unique in that it spans IC interconnect topics
ranging from IBM's revolutionary copper process to an in depth exploration into interconnect-aware
computer architectures. This broad swath of topics presented by leaders in the research field is
intended to provide a comprehensive perspective on interconnect technology and design issues so
that the reader will understand the implications of the semiconductor industry's next substantial
milestone - gigascale integration.

cheng field and wave electromagnetics: Transmission Lines Richard Collier, 2013-03-14
This rigorous treatment of transmission lines presents all the essential concepts in a clear and
straightforward manner. Key principles are demonstrated by numerous practical worked examples
and illustrations, and complex mathematics is avoided throughout. Early chapters cover pulse
propagation, sinusoidal waves and coupled lines, all set within the context of a simple lossless
equivalent circuit. Later chapters then develop this basic model by demonstrating the derivation of
circuit parameters, and the use of Maxwell's equations to extend this theory to major transmission
lines. Finally, a discussion of photonic concepts and properties provides valuable insights into the
fundamental physics underpinning transmission lines. Covering DC to optical frequencies, this
accessible text is an invaluable resource for students, researchers and professionals in electrical, RF
and microwave engineering.

cheng field and wave electromagnetics: Electromagnetic Nondestructive Evaluation
(VI) Fumio Kojima, T. Takagi, S. S. Udpa, 2002 This work is a collection of papers on
electromagnetic nondestructive evaluation. It discusses developments in the growing field of
electromagnetic nondestructive evaluation methods. Topics include evaluation of degradation
mechanism in magnetic materials.
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