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Electromagnetic Fields And
Waves
This book presents the concept of fractional dimensional
space applied to the use of electromagnetic fields and waves.
It provides demonstrates the advantages in studying the
behavior of electromagnetic fields and waves in fractal media.
The book presents novel fractional space generalization of
the differential electromagnetic equations is provided as well
as a new form of vector differential operators is formulated in
fractional space. Using these modified vector differential
operators, the classical Maxwell's electromagnetic equations
are worked out. The Laplace's, Poisson's and Helmholtz's
equations in fractional space are derived by using modified
vector differential operators.
The book Electromagnetic Field Theory caters to the students
of BE/BTech Electronics and Communication Engineering,
Electrical and Electronics Engineering, and Electronic
Instrumentation Engineering, as electromagnetics is an
integral part of their curricula. It covers a wide range of topics
that deal with various physical and mathematical concepts,
including vector functions, coordinate systems, integration
and differentiation, complex numbers, and phasors. The book
helps in understanding the electric and magnetic fields on
different charge and current distributions, such as line,
surface, and volume. It also explains the electromagnetic
behaviour of waves, fields in transmission lines, and radiation
in antennas. A number of electromagnetic applications are
also included to develop the interest of students. SALIENT
FEATURES • Simple and easy-to-follow text • Complete
coverage of the subject as per the syllabi of most universities
• Lucid, well-explained concepts with clear examples •
Relevant illustrations for better understanding and retention •
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Some of the illustrations provide three-dimensional view for indepth knowledge • Numerous mathematical examples for full
clarity of concepts • Chapter objectives at the beginning of
each chapter for its overview • Chapter-end summary and
exercises for quick review and to test your knowledge
The term electromagnetic wave describes the way
electromagnetic radiation (EMR) moves through space.
Different forms of EMR are distinguished by their
wavelengths, which vary from many yards (meters) to a
distance smaller than the diameter of an atomic nucleus. The
full range, in decreasing order of wavelength, goes from radio
waves through microwaves, visible light, ultraviolet and Xrays to gamma rays and is known as the electromagnetic
spectrum. Electromagnetic waves are formed when an
electric field couples with a magnetic field. The magnetic and
electric fields of an electromagnetic wave are perpendicular to
each other and to the direction of the wave. Electromagnetic
waves have many applications, both in science and in
everyday life. Radio waves, television waves, and
microwaves are all types of electromagnetic waves. They
differ from each other in wavelength. Wavelength is the
distance between one wave crest to the next. Waves in the
electromagnetic spectrum vary in size from very long radio
waves the size of buildings, to very short gamma-rays smaller
than the size of the nucleus of an atom. This inclusive book,
Behaviour of Electromagnetic Waves in Different Media and
Structures, shields wave propagation behaviors and
computational techniques for electromagnetic waves in
different complex media. The chapters describe powerful and
sophisticated analytic and numerical approaches to resolve
their specific electromagnetic problems for complex media
and geometries too. This book will be of great importance to
electromagnetics and microwave engineers, physicists and
scientists.
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Electromagnetism began in the nineteenth century when
Faraday showed electricity and magnetism were not distinct,
separate phenomena, but interacted when there were timevarying electric or magnetic fields. In Electricity and
Magnetism I have shown from first principles how Faraday's
experiments led finally to Maxwell's four equations, which with
the electromagnetic-force law summarise the whole of
classical electromagnetism. This book therefore begins with
Maxwell's equations and then uses them to study the
propagation and generation of electromagnetic waves.
Physics is a subject in which the more advanced the
treatment of a topic, the deeper the understanding of
common occurrences that is revealed. In studying the
solutions of Maxwell's equations you will find answers to such
questions as: What is an electro magnetic wave? Why does a
radio wave travel through space at the speed of light? How is
a radio wave generated? Why does light pass through a
straight tunnel when a radio wave does not? How does light
travel down a curved glass fibre? It is a remarkable fact that
the classical laws of electromagnetism are fully consistent
with Einstein's special theory of relativity and this is discussed
in Chapter 2. The following four chapters provide solutions of
Maxwell's equations for the propagation of electro magnetic
waves in free space, in dielectrics, across interfaces and in
conductors respectively.
The book describes the features that vibrations and waves of
all sorts have in common and includes examples of
mechanical, acoustical, and optical manifestations of these
phenomena that unite various parts of physics. The main
emphasis, however, is on the oscillatory aspects of the
electromagnetic field—that is, on the vibrations, waves,
radiation, and the interaction of electromagnetic waves with
matter. This text was developed over a five-year period during
which its authors were teaching the subject. It is the
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culmination of successful editions of class notes and
preliminary texts prepared for their one-semester course at
MIT designed for sophomores majoring in physics but taken
by students from other departments as well. The book
describes the features that vibrations and waves of all sorts
have in common and includes examples of mechanical,
acoustical, and optical manifestations of these phenomena
that unite various parts of physics. The main emphasis,
however, is on the oscillatory aspects of the electromagnetic
field—that is, on the vibrations, waves, radiation, and the
interaction of electromagnetic waves with matter. The content
is designed primarily for the use of second or third year
students of physics who have had a semester of mechanics
and a semester of electricity and magnetism. The aim
throughout is to provide a mathematically unsophisticated
treatment of the subject, but one that stresses modern
applications of the principles involved. Descriptions of devices
that embody such principles—such as seismometers,
magnetrons, thermo-nuclear fusion experimental
configurations, and lasers—are introduced at appropriate
points in the text to illustrate the theoretical concepts. Many
illustrations from astrophysics are also included.
This comprehensive introduction to classical electromagnetic
theory covers the major aspects, including scalar fields,
vectors, laws of Ohm, Joule, Coulomb, Faraday, Maxwell's
equation, and more. With numerous diagrams and
illustrations.
Field and wave electromagnetics (World Student S.)
Electromagnetic Field Theory and Transmission Lines is an
ideal textbook for a single semester, first course on
Electromagnetic Field Theory (EMFT) at the undergraduate
level. This book uses plain and simple English, diagrammatic
representations and real life examples to explain the
fundamental concepts, notations, representation and
Page 4/14

Read Online Electromagnetic Fields And Waves
principles that govern the field of EMFT. The chapters cover
every aspect of EMFT from electrostatics to advanced topics
dealing with Electromagnetic Interference
(EMI)/Electromagnetic Compatibility (EMC), EMC standards
and design methods for EMC. Careful and deta.
For courses in Electromagnetic Fields & Waves.
Electromagnetic Waves continues the applied approach used
in the authors' successful Engineering Electromagnetics. The
second book is appropriate for a second course in
Electromagnetics that covers the topic of waves and the
application of Maxwell's equations to electromagnetic events.
Electromagnetism is the most pervasive force that exists in
nature. Electromagnetic field theory is the study of
characteristics of electric, magnetic and combined fields. The
book is designed specifically to cater the needs of fourth
semester students of B.Tech. in Electronics and
Communications Engineering, JNTU. Simple, easy-tounderstand and difficult-jargon-free text elucidates the
fundamentals of the subject area and makes it a lasting
resource for the students. Salient Features: ? Comprehensive
coverage with lucid presentation style ? Rich exam-oriented
pedagogy ? Unsolved review questions ? Objective-type
questions
"Electromagnetic Fields in Stratified Media" deals with an
important branch of electromagnetic theory, which has many
useful applications in subsurface communication, radar, and
geophysical prospecting and diagnostics. The book
introduces to the electromagnetic theory and wave
propagation in complex media, while presenting detailed
models for various media: 3, 4, N-layered media, boundary
conditions, and anisotropic media. In particular, the complete
solutions for a trapped surface wave and lateral wave in a
three- or four-layered region, the complete solutions for low
frequency wave propagation over a spherical surface coated
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with a dielectric layer, and the transient field of a horizontal
dipole in the boundary layer of two different media are
presented. The book is designed for the scientists and
engineers engaged in antennas and propagation, EM theory
and applications. Dr. Kai Li is Professor at Zhejiang
University.
This textbook is intended for a course in electromagnetism for
upper undergraduate and graduate students. The main
concepts and laws of classical macroscopic electrodynamics
and initial information about generalized laws of modern
electromagnetics are discussed, explaining some paradoxes
of the modern theory. The reader then gets acquainted with
electrodynamics methods of field analysis on the basis of
wave equation solution. Emission physics are considered
using an example of the Huygens-Fresnel-Kirchhoff canonic
principle. The representation about strict electrodynamics
task statement on the base of Maxwell equations, boundary
conditions, emission conditions and the condition on the edge
is given. Different classes of approximate boundary
conditions are presented, which essentially simplify
understanding of process physics. The canonic Fresnel
functions are given and their generalization on the case of
anisotropic impedance. The free waves in closed waveguides
and in strip-slotted and edge-dielectric transmission lines are
described. A large number of Mathcad programs for
illustration of field patterns and its properties in different
guiding structures are provided. The material is organized for
self-study as well as classroom use.
This book is a first-year graduate text on electromagnetic
fields and waves. It is the translated and revised edition of the
Chinese version with the same title published by the
Publishing House of Electronic Industry (PHEI) of China in
1994. The text is based on the graduate course lectures on
"Advanced Elec trodynamics" given by the authors at
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Tsinghua University. More than 300 students from the
Department of Electronic Engineering and the Depart ment of
Applied Physics have taken this course during the last
decade. Their particular fields are microwave and
millimeterwave theory and technology, physical electronics,
optoelectronics and engineering physics. As the title of the
book shows, the texts and examples in the book concentrate
mainly on electromagnetic theory related to microwaves and
optoelectronics, or light wave technology. However, the book
can also be used as an intermediate-level text or reference
book on electromagnetic fields and waves for students and
scientists engaged in research in neighboring fields.
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.
Publisher's Note: Products purchased from Third Party sellers
are not guaranteed by the publisher for quality, authenticity,
or access to any online entitlements included with the
product. Understand electromagnetic field principles,
engineering techniques, and applications This core
introductory-level undergraduate textbook offers a solid
coverage of the fundamentals of electromagnetic fields and
waves. Written by two electrical engineering experts and
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experienced educators, the book is designed to
accommodate both one and two semester curricula.
Electromagnetic Fields and Waves: Fundamentals of
Engineering presents detailed explanations of the topic of EM
fields in a holistic fashion that integrates the math and the
physics of the material with students’ realistic preparation in
mind. You will learn about static and time-varying fields, wave
propagation and polarization, transmission lines and
waveguides, and more. Coverage includes: • An introduction
to electromagnetic fields and waves • Transmission lines and
wave equations • Transition to electrostatics • Electrostatic
fields, electric flux, and Gauss’ law • Electric force, field,
energy, and potential • Materials: conductors and dielectrics •
Poisson’s and Laplace’s equations • Uniqueness theorem
and graphical and numerical solutions • Magnetic fields and
flux • Magnetic materials, magnetic circuits, and inductance •
Time-varying fields and Faraday’s law • Wave propagation:
plane waves • Wave polarization and propagation in multiple
layers • Waveguides and cavity resonators • Historical review
of EM scientists
Electrical Engineering/Electromagnetics Methods for
Electromagnetic Field Analysis A volume in the IEEE Series
on Electromagnetic Wave Theory Donald G. Dudley, Series
Editor . a gigantic platter of formulae of the dyadic
kind.'--Akhlesh Lakhtaki, Professor, The Pennsylvania State
University This monograph discusses mathematical and
conceptual methods applicable in the analysis of
electromagnetic fields and waves. Dyadic algebra is reviewed
and armed with new identities it is applied throughout the
book. The power of dyadic operations is seen when working
with boundary, sheet and interface conditions, medium
equations, field transformations, Greens functions, plane
wave problems, vector circuit theory, multipole and image
sources. Dyadic algebra offers convenience in handling
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problems involving chiral and bianisotropic media, of recent
interest because of their wide range of potential applications.
The final chapter gives, for the first time in book form, a
unified presentation of EIT, the exact image theory,
introduced by this author and colleagues. EIT is a general
method for solving problems involving layered media by
replacing them through image sources located in complex
space. The main emphasis of the monograph is not on
specific results but methods of analysis. The contents should
be of interest to scientists doing research work in various
fields of electromagnetics, as well as to graduate students.
The addition of problems and answers in this reprint will
enhance the teaching value of this work. Also in the series.
Mathematical Foundations for Electromagnetic Theory
Donald D. Dudley, University of Arizona, Tucson 1994
Hardcover 256 pp Methods for Electromagnetic Wave
Propagation D. S. Jones, University of Dundee 1995
Hardcover 672 pp The Transmission Line Modeling Method:
TLM Christos Christopoulos, University of Nottingham 1995
Hardcover 232 pp
In this book, a variety of topics related to electromagnetic
fields and waves are extensively discussed. The topics
encompass the physics of electromagnetic waves, their
interactions with different kinds of media, and their
applications and effects.
Electromagnetic fields, both static and dynamic, form the
foundational basis of all electrical and electronic engineering
devices and systems. Aimed at undergraduate students,
university teachers, design and consultant engineers and
researchers this book presents an in-depth, simple and
comprehensive reference source on electromagnetics
engineering.In much of electrical and electronics engineering
(including: analogue and digital telecommunications
engineering; biomedical monitoring and diagnostic
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equipment; power systems engineering and sensor
technology) getting back to the fundamental principles that
govern the technologies, namely electromagnetic fields and
waves, has become crucial for future customer friendly
technology and systems. Electromagnetics Engineering
Handbook has been written to enable undergraduate
students studying electromagnetics engineering for the first
time to gain an understanding of the essentials of the largely
invisible, but powerful, electromagnetic fields governed by the
four elegant Maxwell's equations. Moreover, the book helps
to apply that knowledge through analytical and computational
solutions of these frequency and material dependent electric
and magnetic fields. As electrical and electronic engineering
grows and subdivides into many specialities this book aims to
inform the reader of the basic principles that govern all of
these specialised systems and on how to apply that
knowledge to understand and design devices and systems
that may operate at vastly different frequencies and in various
media (e.g. semiconductor materials, magnetic materials,
biological tissues, outer space and sea water). It also deals
with a range of different functions dependant on the area of
application. For example at very low power frequencies
electromagnetic fields perform vastly different functions from
device to device, such as in power transformers; current
transformers; infrared sensors; synchronous generators;
superconducting devices; electric motors and electric
powered transport systems. This handbook will be of great
help to students, engineers, innovators and researchers
working in a wide variety of disciplines
Electromagnetic Fields and WavesCourier Corporation
This comprehensive revision begins with a review of static
electric and magnetic fields, providing a wealth of results
useful for static and time-dependent fields problems in which
the size of the device is small compared with a wavelength.
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Some of the static results such as inductance of transmission
lines calculations can be used for microwave frequencies.
Familiarity with vector operations, including divergence and
curl, are developed in context in the chapters on statics.
Packed with useful derivations and applications.
The Method of Lines (MOL) is a versatile approach to
obtaining numerical solutions to partial differential equations
(PDEs) as they appear in dynamic and static problems. This
method, popular in science and engineering, essentially
reduces PDEs to a set of ordinary differential equations that
can be integrated using standard numerical integration
methods. Its significant advantage is that the analysis
algorithms follow the physical wave propagation and are
therefore efficient. This is because the fields on the
discretisation lines are described by generalised transmission
line (GTL) equations. With this formulation we have a
connection to the well known transmission line theory and
resulting in an easy understanding. The method of lines is a
very accurate and powerful way to analyze electromagnetic
waves, enabling a full-wave solution without the
computational burden of pure finite element or finite
difference methods. With Analysis of Electromagnetic Fields
and Waves, Reinhold Pregla describes an important and
powerful method for analyzing electromagnetic waves. This
book: Describes the general analysis principles for
electromagnetic fields. Includes applications in microwave,
millimetre wave and optical frequency regions. Unifies the
analysis by introducing generalised transmission line (GTL)
equations for all orthogonal coordinate systems and with
materials of arbitrary anisotropy as a common start point.
Demonstrates a unique analysis principle with the numerical
stable impedance/admittance transformation and a physical
adapted field transformation concept that is also useful for
other modelling algorithms. Includes chapters on Eigenmode
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calculations for various waveguides, concatenations and
junctions of arbitrary number of different waveguide sections
in complex devices, periodic structures (e.g. Bragg gratings,
meander lines, clystron resonators, photonic crystals),
antennas (e.g. circular and conformal). Enables the reader to
solve partial differential equations in other physical areas by
using the described principles. Features an accompanying
website with program codes in Matlab© for special problems.
Analysis of Electromagnetic Fields and Waves will appeal to
electromagnetic field practitioners in primary and applied
research as well as postgraduate students in the areas of
photonics, micro- and millimetre waves, general
electromagnetics, e.g. microwave integrated circuits,
antennas, integrated and fibre optics, optoelectronics,
nanophotonics, microstructures, artificial materials.
Only 30% Of This Book Deals With Theory, The Rest Of It Is
Application Of This Theory To Various Situations Of Different
Levels Of Complexity. In Each Case The Reason For The
Choice Of The Method Is Explained, And Various Doubts
Which Assail The Minds Of Most Students Have Been
Tackled. The Solved Examples In The Book Do Not Deal
With Mere Substitution Of Numerical Values Of Formulae.
They Are Aimed At Establishing A Strong Foundation Of
Knowledge.All The Required Mathematics Has Been
Explained In The First Chapter To Avoid The Need To Refer
Frequently To Other Books In Mathematics. At The End Of
Each Chapter A Summary Of The Achievements Is Given
Along With Comments On The Nature Of Difficulties
Encountered, And The Reader Is Thereafter Prepared For
The Objectives To Be Attained In The Following Chapter. The
Emphasis Throughout The Book Is On A Physical
Understanding Of Fields And Waves And Their
Characteristics, Rather Than Getting Lost In A Maze Of
Mathematical Manipulations.This Is An Introductory Textbook
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Intended To Give The Reader A Solid Grounding In The
Subject And To Prepare Him To Deal With More Advanced
Texts. The Material Has Been Tested In One-Semester
Courses Given By The Author In Various Colleges In Pune.
A four year Electrical and Electronic engineering curriculum
normally contains two modules of electromagnetic field
theories during the first two years. However, some curricula
do not have enough slots to accommodate the two modules.
This book, Electromagnetic Field Theories, is designed for
Electrical and Electronic engineering undergraduate students
to provide fundamental knowledge of electromagnetic fields
and waves in a structured manner. A comprehensive
fundamental knowledge of electric and magnetic fields is
required to understand the working principles of generators,
motors and transformers. This knowledge is also necessary
to analyze transmission lines, substations, insulator flashover
mechanism, transient phenomena, etc. Recently, academics
and researches are working for sending electrical power to a
remote area by designing a suitable antenna. In this case, the
knowledge of electromagnetic fields is considered as
important tool.
An electromagnetic field is a physical field produced by
electrically charged objects. It affects the behavior of charged
objects in the vicinity of the field. The electromagnetic field
extends indefinitely throughout space and describes the
electromagnetic interaction. The field can be viewed as the
combination of an electric field and a magnetic field. Electric
and magnetic fields (EMFs) are areas of energy that surround
electrical devices. The electric field is produced by stationary
charges, and the magnetic field by moving charges (currents);
these two are often described as the sources of the field.
Electromagnetic Theory covers the basic principles of
electromagnetism: experimental basis, electrostatics,
magnetic fields of steady currents, and electromagnetic
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induction, Maxwell's equations, propagation and radiation of
electromagnetic waves, electric and magnetic properties of
matter, and conservation laws. Electromagnetic Field
Theories for Engineering gives a comprehensive fundamental
knowledge of electric and magnetic fields, which is required to
understand the working principles of generators, motors and
transformers. This knowledge is also necessary to analyze
transmission lines, substations, insulator flashover
mechanism, transient phenomena, etc. Recently, academics
and researches are working for sending electrical power to a
remote area by designing a suitable antenna. In this case, the
knowledge of electromagnetic fields is considered as
important tool. This book provides fundamental knowledge of
electromagnetic fields and waves in a structured manner.
Presents comprehensive coverage of the fundamentals of
electromagnetic theory and applications. Basic laws and
physical phenomena are illustrated by numerous examples.
Bragg gratings, meander lines, clystron resonators, photonic
crystals), antennas (e.g. circular and conformal); and enables
the reader to solve partial differential equations in other
physical areas by using the described principles."--BOOK
JACKET.
Copyright: 628245fc25597c4f02a9870eccc81a86

Page 14/14

Copyright : school.techpoint.africa

