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the pattern set nearly 70 years ago by maxwell s treatise on electricity and magnetism

has had a dominant influence on almost every subsequent english and american text

persisting to the present day the treatise was undertaken with the intention of presenting

a connected account of the entire known body of electric and magnetic phenomena from

the single point of view of faraday thus it contained little or no mention of the hypotheses

put forward on the continent in earlier years by riemann weber kirchhoff helmholtz and

others it is by no means clear that the complete abandonment of these older theories

was fortunate for the later development of physics so far as the purpose of the treatise

was to disseminate the ideas of faraday it was undoubtedly fulfilled as an exposition of

the author s own contributions it proved less successful by and large the theories and

doctrines peculiar to maxwell the concept of displacement current the identity of light and

electromagnetic vibrations appeared there in scarcely greater completeness and perhaps

in a less attractive form than in the original memoirs we find that all the first volume and

a large part of the second deal with the stationary state in fact only a dozen pages are

devoted to the general equations of the electromagnetic field 18 to the propagation of

plane waves and the electromagnetic theory of light and a score more to magneto optics

all out of a total of 1 000 the mathematical completeness of potential theory and the
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practical utility of circuit theory have influenced english and american writers in very

nearly  the same proportion since that  day only  the original  and solitary  genius of

heaviside  succeeded  in  breaking  away  from this  course  for  an  exploration  of  the

fundamental content of maxwell s equations one must turn again to the continent there

the work of hertz lorentz abraham and sommerfeld together with their associates and

successors has led to a vastly deeper understanding of physical phenomena and to

industrial developments of tremendous proportions the present volume attempts a more

adequate treatment of variable electromagnetic fields and the theory of wave propagation

some attention  is  given  to  the  stationary  state  but  for  the  purpose  of  introducing

fundamental concepts under simple conditions and always with a view to later application

in the general case

electrostatics  magnetostatic  field  and  quasi  stationary  electromagnetic  fields  circuit

analysis electromagnetic waves relativity particle field interactions

electromagnetic  principles  are  covered guides  students  to  analyze field  interactions

fostering expertise in physics through theoretical calculations and practical experiments

englishman oliver heaviside 1850 1925 left  school  at  16 to teach himself  electrical

engineering eventually becoming a renowned mathematician and one of the world s

premiere authorities on electromagnetic theory and its applications for communication

including the telegraph and telephone here in three volumes are his collected writings on

electromagnetic theory volume ii was first published in 1899 this is a catalog of the bulk

of  his  postulations  theorems  proofs  and  common  problems  and  solutions  in

electromagnetism many of which had been published in article form part scientific history

including references to some contemporary criticisms long since shown to be poorly

based of heaviside s scholarship and part guide to understanding a complex applied
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science this work shows both the genius and the eccentricity of a man whose work

includes precursory theories to einstein and revolutionary principles that today are the

commonly assumed truths in the field of electrical engineering

first published in 1973 dr clemmow s introduction to electromagnetic theory provides a

crisp and selective account of the subject it concentrates on field theory with the early

development of maxwell s equations and omits extended descriptions of experimental

phenomena and technical applications though without losing sight of the practical nature

of the subject rationalized mks units are used and an awareness of orders of magnitude

is fostered fields in media are discussed from both the macroscopic and microscopic

points of view as befits a mainly theoretical treatment a knowledge of vector algebra and

vector  calculus  is  assumed the  standard  results  required  being  summarized  in  an

appendix other comparatively advanced mathematical techniques such as tensors anf

those involving legendre or bessel functions are avoided problems for solution some 180

in all are given at the end of each chapter

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

englishman oliver heaviside 1850 1925 left  school  at  16 to teach himself  electrical

engineering eventually becoming a renowned mathematician and one of the world s

premiere authorities on electromagnetic theory and its applications for communication

including the telegraph and telephone here in three volumes are his collected writings on

electromagnetic theory volume iii was first published in 1912 this is a catalog of the bulk

of  his  postulations  theorems  proofs  and  common  problems  and  solutions  in
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electromagnetism many of which had been published in article form part scientific history

including references to some contemporary criticisms long since shown to be poorly

based of heaviside s scholarship and part guide to understanding a complex applied

science this work shows both the genius and the eccentricity of a man whose work

includes precursory theories to einstein and revolutionary principles that today are the

commonly assumed truths in the field of electrical engineering

this book is an electromagnetics classic originally published in 1941 it has been used by

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

perfect for the upper level undergraduate physics student introduction to electromagnetic

theory  presents  a  complete  account  of  classical  electromagnetism  with  a  modern

perspective its focused approach delivers numerous problems of varying degrees of

difficulty  for  continued  study  the  text  gives  special  attention  to  concepts  that  are

important for the development of modern physics and discusses applications to other

areas of physics wherever possible a generous amount of detail has been in given in

mathematical manipulations and vectors are employed right from the start

englishman oliver heaviside 1850 1925 left  school  at  16 to teach himself  electrical

engineering eventually becoming a renowned mathematician and one of the world s

premiere authorities on electromagnetic theory and its applications for communication

including the telegraph and telephone here in three volumes are his collected writings on
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electromagnetic theory volume ii was first published in 1899 this is a catalog of the bulk

of  his  postulations  theorems  proofs  and  common  problems  and  solutions  in

electromagnetism many of which had been published in article form part scientific history

including references to some contemporary criticisms long since shown to be poorly

based of heaviside s scholarship and part guide to understanding a complex applied

science this work shows both the genius and the eccentricity of a man whose work

includes precursory theories to einstein and revolutionary principles that today are the

commonly assumed truths in the field of electrical engineering

this book consists of two parts part a chapters 1 3 is an introduction to the physics of

conducting  solids  while  part  b  chapters  4  10  is  an  introduction  to  the  theory  of

electromagnetic  fields and waves the book is  intended to  introduce the student  to

classical electrodynamics and at the same time to explain in simple terms the quantum

theory of conducting substances in particular the solid ones excessive mathematical

proof is avoided as much as possible in favor of pedagogical efficiency at an introductory

level the theory of vector fields is briefly discussed in a separate chapter helping the

student cope with the mathematical challenges of maxwell s theory the book serves as a

primary source for a sophomore level electromagnetics course in an electronics oriented

engineering program but it  can also be used as a secondary tutorial source for an

intermediate level course in electrodynamics for physicists and engineers the content is

based on the author s lecture notes for his sophomore level physics course at the

hellenic naval academy

foundations of geophysical electromagnetic theory and methods second edition builds on

the  strength  of  the  first  edition  to  offer  a  systematic  exposition  of  geophysical

electromagnetic theory and methods this new edition highlights progress made over the

last  decade  with  a  special  focus  on  recent  advances  in  marine  and  airborne
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electromagnetic methods also included are recent case histories on practical applications

in tectonic studies mineral exploration environmental studies and off shore hydrocarbon

exploration the book is ideal for geoscientists working in all areas of geophysics including

exploration  geophysics  and  applied  physics  as  well  as  graduate  students  and

researchers  working  in  the  field  of  electromagnetic  theory  and  methods  presents

theoretical  and  methodological  foundations  of  geophysical  field  theory  synthesizes

fundamental  theory  and  the  most  recent  achievements  of  electromagnetic  em

geophysical methods in the framework of a unified systematic exposition offers a unique

breadth and completeness in providing a general picture of the current state of the art in

em geophysical technology discusses practical aspects of em exploration for mineral and

energy resources

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

this book describes the most recent advances in electromagnetic theory motivated and

partly  informed  by  developments  in  engineering  science  and  nanotechnology  the

collection of chapters provided in this edited book authored by leading experts in the
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field offers a bird s eye view of recent progress in electromagnetic theory spanning a

wide range of topics of current interest ranging from fundamental issues to applications

this book is divided into two parts the first part deals with basic electromagnetic and the

second part with beam wave electronics related to growing wave devices including slow

wave travelling wave tubes and fast wave gyro travelling wave tubes the first part is a

prerequisite for the second part while the second part covers the applications of the

topics discussed in the first part these two parts put together make the volume a self

contained treatise in the specific applications considered time independent field concepts

are exemplified in the problems related to the formation of an electron beam by an

electron gun the confinement of an electron beam by a magnetic focusing structure etc

similarly  time  dependent  field  concepts  are  exemplified  in  problems  related  to

propagation through a slow wave structure and amplification in growing wave electron

beam devices such as travelling wave tubes double stream amplifiers beam plasma

amplifiers and gyro travelling wave tubes all throughout the text stress is given to provide

complete analytical deductions with full mathematical details and present the state of the

art concepts

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
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photonic technology promises much faster computing massive parallel processing and an

evolutionary step in the digital age the search continues for devices that will enable this

paradigm and these devices will  be based on photonic crystals modeling is a key

process in developing crystals with the desired characteristics and performance and

electromagnetic  theory  and  applications  for  photonic  crystals  provides  the

electromagnetic theoretical models that can be effectively applied to modeling photonic

crystals and related optical devices the book supplies eight self contained chapters that

detail  various analytical numerical and computational approaches to the modeling of

scattering  and  guiding  problems  for  each  model  the  chapter  begins  with  a  brief

introduction  detailed  formulations  of  periodic  structures  and  photonic  crystals  and

practical  applications  to  photonic  crystal  devices  expert  contributors  discuss  the

scattering matrix method multipole theory of scattering and propagation model of layered

periodic arrays for photonic crystals the multiple multipole program the mode matching

method for periodic metallic structures the method of lines the finite difference frequency

domain technique and the finite difference time domain technique based on original

research and application efforts electromagnetic theory and applications for photonic

crystals supplies a broad array of practical tools for analyzing and designing devices that

will form the basis for a new age in computing

the contributions of this book represent only a small sample of the work of the many

researcher electromagneticians who have had the pleasure of being associated with

professor papas either as students or as colleagues many of us continue to work in the

many and diverse areas that modem electro magnetism encompasses there is however

a common thread that was derived from our association with professor papas that has

greatly influenced our thinking and technical style of expression professor papas from his

studies at harvard brought with him to pasadena a very fundamental and classical point
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of view that was instilled in all those who were associated with him he saw research

problems as a combination offundamental physical and mathematical principles and the

electromagnetic  reality  he  searched  and  demanded  clarity  and  often  in  the  rather

involved and engaging discussions which took place in his office he demanded that the

baby picture be clearly drawn on the blackboard this requirement certainly for some of us

who were working in widely varied subjects ranging from relativistic plasmas to almost

periodic  media  has  forced  us  to  reexamine  the  fundamentals  the  clear  and  lucid

marriage of fundamental concepts to applications has been the trademark of professor

papas s intellectual tradition and has greatly in fluenced the thinking of all of those who

have associated with him

this  textbook  provides  a  comprehensive  one  semester  course  on  advanced

electromagnetic theory written from the modern perspective covering all important topics

that  a  professional  physicist  needs  to  know  starting  from  maxwell  s  equations

electrostatics and magnetostatics this book goes on to discuss such topics as relativistic

electrodynamics emission of electromagnetic radiation and plasma physics it contains

solved examples and exercises for students to highlight the concepts in each chapter
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