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this book is an electromagnetics classic originally published in 1941 it has been used by
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many generations of students teachers and researchers ever since since it is classic
electromagnetics every chapter continues to be referenced to this day this classic
reissue contains the entire original edition first published in 1941 additionally two new
forewords by dr paul e gray former mit president and colleague of dr stratton and
another by dr donald g dudley editor of the ieee press series on e m waves on the
significance of the book s contribution to the field of electromagnetics

although the fundamental concepts of maxwell remain for the most part unchanged
since their inception electromagnetic theory has continued to evolve extending most
significantly to shorter and shorter wavelengths this has revealed many of nature s
mysteries and led to a myriad of applications that have literally changed our world the
second edition of electromagnetic theory and wave propagation begins by presenting
the basic concepts of electromagnetic theory then explores the field s extended areas
primarily discovered after world war ii the author elaborates on the work of pioneer
investigators particularly with respect to the identity of light and electromagnetic
waves and then derives the fundamental laws of optics from electromagnetic
considerations he has also added several new topics including meteor astronomy
remote sensing and most notably discussions on relativistic electrodynamics

in 1865 james clerk maxwell 1831 1879 published this work a dynamical theory of the
electromagnetic field demonstrating that electric and magnetic fields travel through
space as waves moving at the speed of light he proposed that light is an undulation in
the same medium that is the cause of electric and magnetic phenomena the
unification of light and electrical phenomena led him to predict the existence of radio
waves maxwell is also regarded as the founding scientist of the modern field of
electrical engineering his discoveries helped usher in the era of modern physics laying
the foundation for such fields as special relativity and quantum mechanics many
physicists regard maxwell as the 19th century scientist having the greatest influence
on 20th century physics his contributions to physics are considered by many to be of
the same magnitude as the ones of isaac newton and albert einstein in this original
treatise maxwell introduces the best of his mind in seven parts to include part i
introductory part ii on electromagnetic induction part iii general equations of the
electromagnetic field part iv mechanical actions in the field part v theory of
condensers part vi electromagnetic theory of light part vii calculation of the
coefficients of electromagnetic induction

the book deals with formal aspects of electromagnetic theory from the classical the
semiclassical and the quantum viewpoints in essays written by internationally
distinguished scholars from several countries the fundamental basis of
electromagnetic theory is examined in order to elucidate maxwell s equations identify
problematic aspects as well as outstanding problems suggest ways and means of
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overcoming the obstacles and review existing literature this book will be especially
valuable for those who wish to go in depth rather than simply use maxwell s equations
for the solution of engineering problems graduate students will find it rich in
dissertation topics and advanced researchers will relish the controversial and detailed
arguments and models

the theory of the electomagnetism covers the behavior of electromagnetic fields and
those parts of applied mathematics necessary to discover this behavior this book is
composed of 11 chapters that emphasize the maxwell s equations the first chapter is
concerned with the general properties of solutions of maxwell s equations in matter
which has certain macroscopic properties the succeeding chapters consider specific
problems in electromagnetism including the determination of the field produced by a
variable charge first in isolation and then in the surface distributions of an antenna the
next two chapters are concerned with the effects of surrounding the medium by a
perfectly conducting boundary as in a cavity resonator and as in a waveguide other
chapters are devoted to discussions on the effect of a plane interface where the
properties of the medium change discontinuously the propagation along cylindrical
surfaces the study of the waves scattered by objects both with and without edges this
book further reviews the harmonic waves and the difficulties involved in going from
harmonic waves to those with a more general time dependence the final chapter
provides some information about the classical theory of electrons magneto
hydrodynamics and waves in a plasma this book will prove useful to physicists and
physics teachers and students

concepts of electromagnetic theory is a useful resource on the electromagnetic theory
for undergraduate students of science and various technical streams the book covers
a wide range of topics viz electrical field and potential electrostatic boundary value
problem electrostatic field in dielectric medium magnetostatics magnetic fields in
matter maxwell s equations electromagnetic waves polarization of electromagnetic
waves and optical fibre understanding of electromagnetic theory is also required in the
electromagnetic braking coffee ring effect faraday s cage and communication systems
difficult mathematical steps have been simplified by including all the steps of
calculation using easy and comprehensible formulae and equations figures and
illustrations are included to make the understanding of concepts notations and
representation easy and simple salient features dedicated mathematical preview for
better understanding complete coverage of syllabus of aicte and ugc cbcs pattern
balanced approach to both theory and application chapter end summary descriptive
and multiple choice questions large number of solved and unsolved problems

we owe clerk maxwell the precise formulation of the space time laws of
electromagnetic fields imagine his own feelings when the partial differential equations
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he formulated spread in the form of polarized waves with the speed of light this
change in the understanding of the structure of reality is the most profound and
fruitful that has come to physics since newton albert einstein

this is a first year graduate text on electromagnetic field theory emphasizing
mathematical approaches problem solving and physical interpretation examples deal
with guidance propagation radiation and scattering of electromagnetic waves metallic
and dielectric wave guides resonators antennas and radiating structures cerenkov
radiation moving media plasmas crystals integrated optics lasers and fibers remote
sensing geophysical probing dipole antennas and stratified media

a text on electromagnetic fields and waves it is useful reference for researchers and
engineers in the areas of microwaves and optoelectronics it discusses the field
analysis of electromagnetic waves confined in material boundaries or so called guided
waves and electromagnetic waves in the dispersive media and anisotropic media

radiation and propagation of electromagnetic waves serves as a text in electrical
engineering or electrophysics the book discusses the electromagnetic theory plane
electromagnetic waves in homogenous isotropic and anisotropic media and plane
electromagnetic waves in inhomogenous stratified media the text also describes the
spectral representation of elementary electromagnetic sources the field of a dipole in a
stratified medium and radiation in anisotropic plasma the properties and the
procedures of green s function method of solution axial currents as well as cylindrical
boundaries are also considered the book further tackles diffraction by cylindrical
structures and apertures on cylindrical structures students taking electrical
engineering or electrophysics will find the book useful

in on faraday s lines of force james clerk maxwell meticulously explores the concept of
electromagnetic fields building upon the foundational work of michael faraday the text
is characterized by its rigorous analytical approach combining both mathematical rigor
and insightful visual diagrams to elucidate the nature of electromagnetic forces
written during the late 19th century a period marked by burgeoning advancements in
physics maxwell s work is seminal in interlinking electricity and magnetism ultimately
paving the way for the field of electromagnetic theory the interconnectedness he
describes through the visualization of force lines serves as a precursor to his later
formulation of maxwell s equations james clerk maxwell a scottish physicist known for
his groundbreaking contributions to the field of electromagnetism was inspired by the
experimental works of faraday and others his academic background at edinburgh and
cambridge molded his analytical thinking maxwell s quest to unify and extend
contemporary theories of physics led him to meticulously detail the conceptual
framework for electromagnetic phenomena emphasizing visualization in scientific
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theory this book is indispensable for anyone interested in the history of physics or the
evolution of electromagnetic theory scholars and students alike will find maxwell s
integration of visual and mathematical expression an enlightening experience as it not
only advances their understanding of electromagnetic phenomena but also honors
faraday s enduring legacy in this enriched edition we have carefully created added
value for your reading experience a succinct introduction situates the work s timeless
appeal and themes the synopsis outlines the central plot highlighting key
developments without spoiling critical twists a detailed historical context immerses
you in the era s events and influences that shaped the writing an author biography
reveals milestones in the author s life illuminating the personal insights behind the text
a thorough analysis dissects symbols motifs and character arcs to unearth underlying
meanings reflection questions prompt you to engage personally with the work s
messages connecting them to modern life hand picked memorable quotes shine a
spotlight on moments of literary brilliance interactive footnotes clarify unusual
references historical allusions and archaic phrases for an effortless more informed
read

oliver heaviside is probably best known to the majority of mathematicians for the
heaviside function in the theory of distribution his main research activity concerned
the theory of electricity and magnetism this book brings together many of heaviside s
published and unpublished notes and short articles written between 1891 and 1912

the book deals with formal aspects of electromagnetic theory from the classical the
semiclassical and the quantum viewpoints in essays written by internationally
distinguished scholars from several countries the fundamental basis of
electromagnetic theory is examined in order to elucidate maxwell s equations identify
problematic aspects as well as outstanding problems suggest ways and means of
overcoming the obstacles and review existing literature this book will be especially
valuable for those who wish to go in depth rather than simply use maxwell s equations
for the solution of engineering problems graduate students will find it rich in
dissertation topics and advanced researchers will relish the controversial and detailed
arguments and models

the aim of this work is to study the principles upon which the classical and relativistic
theories of the electromagnetic and gravitational fields are based thus the primary
object of the book is to present a simple exposition of maxwell s theory of general
relativity and of the link between those two concepts namely special relativity in the
nineteenth century the notion of a continuous field gradually replaced the idea of
action at a distance the electromagnetic theory that was elaborated at that time
covers a very large area of physics since it makes possible the description of
permanent phenomena electrostatics and magnetostatics as well as of variable
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phenomena it anticipates the existence of waves and thereby the theory of light is
annexed to this vast domain it was discovered that maxwell s equations changed their
form when they were related to reference systems associated with two observers in
rectilinear uniform motion with respect to each other and each endowed with the
absolute time required by classical mechanics this was a most remarkable fact indeed
as soon as attempts were made to verify the results of classical kinematics by means
of experiments with the propa gation of light there arose a whole series of
contradictions

this text provides a mathematically precise but intuitive introduction to classical
electromagnetic theory and wave propagation with a brief introduction to special
relativity while written in a distinctive modern style friedrichs manages to convey the
physical intuition and 19th century basis of the equations with an emphasis on
conservation laws particularly striking features of the book include a a mathematically
rigorous derivation of the interaction of electromagnetic waves with matter b a
straightforward explanation of how to use variational principles to solve problems in
electro and magnetostatics and c a thorough discussion of the central importance of
the conservation of charge it is suitable for advanced undergraduate students in
mathematics and physics with a background in advanced calculus and linear algebra
as well as mechanics and electromagnetics at an undergraduate level apart from minor
corrections to the text the notation was updated in this edition to follow the
conventions of modern vector calculus titles in this series are co published with the
courant institute of mathematical sciences at new york university

the aim of this work is to study the principles upon which the classical and relativistic
theories of the electromagnetic and gravitational fields are based thus the primary
object of the book is to present a simple exposition of maxwell s theory of general
relativity and of the link between those two concepts namely special relativity in the
nineteenth century the notion of a continuous field gradually replaced the idea of
action at a distance the electromagnetic theory that was elaborated at that time
covers a very large area of physics since it makes possible the description of
permanent phenomena electrostatics and magnetostatics as well as of variable
phenomena it anticipates the existence of waves and thereby the theory of light is
annexed to this vast domain it was discovered that maxwell s equations changed their
form when they were related to reference systems associated with two observers in
rectilinear uniform motion with respect to each other and each endowed with the
absolute time required by classical mechanics this was a most remarkable fact indeed
as soon as attempts were made to verify the results of classical kinematics by means
of experiments with the propa gation of light there arose a whole series of
contradictions
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this revision is an update of a classic text that has been the standard electricity and
magnetism text for close to 40 years the fourth edition contains more worked
examples a new design and new problems vector analysis electrostatistics solution of
electrostatic problems the electrostatic field in dielectric media microscopic theory of
dielectrics electrostatic energy electric current the magnetic field of steady currents
magnetic properties of matter microscopic theory of magnetism electromagnetic
induction magnetic energy slowly varying currents physics of plasmas
electromagnetic properties of superconductors maxwell s equations propagation of
monochromatic monochromatic waves in bounded regions dispersion and oscillating
fields in dispersive media the emission of radiation electrodynamics the special theory
of relativity intended for those interested in learning the basics of standard electricity
and magnetism

in this book the author presents the state of the art electromagnetic em theories and
methods employed in em geophysical exploration the book brings together the
fundamental theory of em fields and the practicalaspects of em exploration for mineral
and energy resources this text is unique in its breadth and completeness in providing
anoverview of em geophysical exploration technology the book is divided into four
parts covering the foundations of emfield theory and its applications and emerging
geophysical methods part i is an introduction to the field theory required for
baselineunderstanding part i is an overview of all the basic elements ofgeophysical em
theory from maxwell s fundamental equations to modernmethods of modeling the em
field in complex 3 d geoelectrical formations part iii deals with the regularized solution
of ill posedinverse electromagnetic problems the multidimensional migration and
imaging ofelectromagnetic data and general interpretation techniques part iv
describes major geophysical electromagnetic methods direct current dc induced
polarization ip magnetotelluric mt and controlled source electromagnetic csem
methods and covers different applications of em methods in exploration geophysics
includingminerals and hc exploration environmental study and crustal study presents
theoretical and methodological findings as well as examples of applications of recently
developed algorithms and software in solving practical problems describes the
practical importance of electromagnetic data through enabling discussions on a
construction of a closed technological cycle processing analysis and three dimensional
interpretation updates current findings in the field especially with mt
magnetovariational and seismo electrical methods and the practice of 3d
interpretations
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