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the third edition of the defining text for the graduate level course in electricity and magnetism has finally arrived it has been 37 years since the
first edition and 24 since the second the new edition addresses the changes in emphasis and applications that have occurred in the field without

any significant increase in length

classical electromagnetic radiation second edition focuses on the classical electrodynamics with emphasis on radiation problems and the wave
attributes of the electromagnetic field this book aims to provide a modern and practically sophisticated mathematical treatment of classical
electrodynamics at the undergraduate level organized into 13 chapters this edition starts with an overview of the basic principles of
electromagnetism this text then presents a detailed discussion of laplace s equation and a treatment of multiple effects since such material is of
considerable significance in the development of radiation theory other chapters consider the electromagnetic field equations which are

developed in the time dependent form this book discusses as well the subjects of wave propagation in space as well as in material media the
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final chapter presents an introduction to relativistic electrodynamics this book is a valuable resource for physicists engineers and readers who

are interested in the applications of electrodynamics in modern physics

this advanced textbook covers many fundamental traditional and new branches of electrodynamics as well as the related fields of special
relativity quantum mechanics and quantum electrodynamics the book introduces the material at different levels oriented towards 3rd 4th year
bachelor master and phd students this is so as to describe the whole complexity of physical phenomena instead of a mosaic of disconnected data
the required mathematical background is collated in chapter 1 while the necessary physical background is included in the main text of the
corresponding chapters and also given in appendices the content is based on teaching material tested on students over many years and their
training to apply general theory for solving scientific and engineering problems to this aim the book contains approximately 800 examples and
problems many of which are described in detail some of these problems are designed for students to work on their own with only the answers
and descriptions of results and may be solved selectively the examples are key ingredients to the theoretical course the user should study all of

them while reading the corresponding chapters equally suitable as a reference for researchers specialized in science and engineering

in this book we display the fundamental structure underlying classical electro dynamics i e the phenomenological theory of electric and
magnetic effects the book can be used as a textbook for an advanced course in theoretical electrodynamics for physics and mathematics students
and perhaps for some highly motivated electrical engineering students we expect from our readers that they know elementary electrodynamics in

the conventional 1 3 dimensional form including maxwell s equations more over they should be familiar with linear algebra and elementary
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analysis in cluding vector analysis some knowledge of differential geometry would help our approach rests on the metric free integral
formulation of the conservation laws of electrodynamics in the tradition of f kottler 1922 e cartan 1923 and d van dantzig 1934 and we stress in
particular the axiomatic point of view in this manner we are led to an understanding of why the maxwell equa tions have their specific form we
hope that our book can be seen in the classical tradition of the book by e j post 1962 on the formal structure of electro magnetics and of the
chapter charge and magnetic flux of the encyclopedia article on classical field theories by ¢ truesdell and r a toupin 1960 in cluding r a toupin s

bressanone lectures 1965 for the exact references see the end of the introduction on page 11

a comprehensive modern introduction to electromagnetism this graduate level physics textbook provides a comprehensive treatment of the basic
principles and phenomena of classical electromagnetism while many electromagnetism texts use the subject to teach mathematical methods of
physics here the emphasis is on the physical ideas themselves anupam garg distinguishes between electromagnetism in vacuum and that in
material media stressing that the core physical questions are different for each in vacuum the focus is on the fundamental content of
electromagnetic laws symmetries conservation laws and the implications for phenomena such as radiation and light in material media the focus
is on understanding the response of the media to imposed fields the attendant constitutive relations and the phenomena encountered in different
types of media such as dielectrics ferromagnets and conductors the text includes applications to many topical subjects such as magnetic
levitation plasmas laser beams and synchrotrons classical electromagnetism in a nutshell is ideal for a yearlong graduate course and features
more than 300 problems with solutions to many of the advanced ones key formulas are given in both si and gaussian units the book includes a

discussion of how to convert between them making it accessible to adherents of both systems offers a complete treatment of classical
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electromagnetism emphasizes physical ideas separates the treatment of electromagnetism in vacuum and material media presents key formulas

in both si and gaussian units covers applications to other areas of physics includes more than 300 problems

more than a generation of german speaking students around the world have worked their way to an understanding and appreciation of the power
and beauty of modern theoretical physics with mathematics the most fundamental of sciences using walter greiner s textbooks as their guide the
idea of developing a coherent complete presentation of an entire field of science in a series of closely related textbooks is not a new one many
older physicians remember with real pleasure their sense of adventure and discovery as they worked their ways through the classic series by
sommerfeld by planck and by landau and lifshitz from the students viewpoint there are a great many obvious advantages to be gained through
the use of consistent notation logical ordering of topics and coherence of presentation beyond this the complete coverage of the science provides
a unique opportunity for the author to convey his personal enthusiasm and love for his subject these volumes on classical physics finally
available in english complement greiner s texts on quantum physics most of which have been available to english speaking audiences for some
time the complete set of books will thus provide a coherent view of physics that includes in classical physics thermodynamics and statistical
mechanics classical dynam ics electromagnetism and general relativity and in quantum physics quantum mechanics symmetries relativistic

quantum mechanics quantum electro and chromodynamics and the gauge theory of weak interactions

the aim of this book is to interpret all the laws of classical electromagnetism in a modern coherent way in a typical undergraduate course using

vector analysis the students finally end up with maxwell s equations when they are often exhausted after a very long course in which full
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discussions are properly given of the full range of applications of individual laws each of which is important in its own right as a result many
students do not appreciate how limited is the experimental evidence on the basis of which maxwell s equations are normally developed and they
do not always appre ciate the underlying unity of classical electromagnetism before they go on to graduate courses in which maxwell s
equations are taken as axiomatic this book is designed to be used between such an undergraduate course and graduate courses it is written by an

experimental physicist and is intended to be used by physicists electrical engineers and applied mathematicians

retarded potentials a charged particle with varying speed radiation reaction o multipole radiation motion of a charged particle mathematical
preparation covariant description of electromagnetic field the lorentz transformation of the electromagnetic field high speed charged particle

appendices

classical electrodynamics covers the development of maxwell s theory of electromagnetism in a systematic manner and comprises the time
independent electric and magnetic fields boundary value problems and maxwell s equations the generation and propagation of electromagnetic
waves in unbounded and bounded media special theory of relativity charged particle dynamics magneto hydrodynamics and the formal structure
of covariance as applied to maxwell s theory are also included in addition the emission of radiation from accelerated charges and the resulting
radiation reaction including bremsstrahlung cerenkov radiation scattering absorption causality and dispersion relations are covered adequately

the energy loss from charged particles multipole radiation and hamiltonian formulation of maxwell s equations constitute the finale of the book

this is an elementary introduction to the modern approach to classical electrodynamics using the language of differential forms which will
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familiarize the reader with the modern mathematical methods used in electromagnetism the book is self contained and provides problems with
solutions for self education and teaching primarily a textbook for undergraduate students it will also be useful for higher level students and

research workers interested in modern methods of physics

classical electrodynamics captures schwinger s inimitable lecturing style in which everything flows inexorably from what has gone before this
anniversary edition offers a refreshing update while still maintaining schwinger s voice the book provides the student with a thorough grounding
in electrodynamics in particular and in classical field theory in general an essential resource for both physicists and their students the book
includes a reader s guide which describes the major themes in each chapter suggests a possible path through the book and identifies topics for
inclusion in and exclusion from a given course depending on the instructor s preference carefully constructed problems complement the material
of the text classical electrodynamics should be of great value to all physicists from first year graduate students to senior researchers and to all
those interested in electrodynamics field theory and mathematical physics the original text for the graduate classical electrodynamics course was
left unfinished upon julian schwinger s death in 1994 but was completed by his former students and co authors who have brilliantly recreated

the excitement of schwinger s novel approach this anniversary edition has been revised by one of those original co authors kimball milton

this book addresses the theoretical foundations and the main physical consequences of electromagnetic interaction generally considered to be
one of the four fundamental interactions in nature in a mathematically rigorous yet straightforward way the major focus is on the unifying

features shared by classical electrodynamics and all other fundamental relativistic classical field theories the book presents a balanced blend of
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derivations of phenomenological predictions from first principles on the one hand and concrete applications on the other further it highlights the
internal inconsistencies of classical electrodynamics and addresses and resolves often ignored critical issues such as the dynamics of massless
charged particles the infinite energy of the electromagnetic field and the limits of the green s function method presenting a rich multilayered and
critical exposition on the electromagnetic paradigm underlying the whole universe the book offers a valuable resource for researchers and

graduate students in theoretical physics alike

this book is a self contained course in electromagnetic theory suitable for senior physics and electrical engineering students as well as graduate
students whose past has not prepared them well for books such as jackson or landau and lifschitz the text is liberally sprinkled with worked
examples illustrating the application of the theory to various physical problems in this new edition i have endeavored to improve the accuracy
and readability added and further clarified examples added sections on schwarz christoffel mappings and to make the book more self sufficient
added an appendix on orthogonal function expansions and added the derivation of bessel functions and legendre polynomials as well as
derivation of their generating functions the number of student exercises has been increased by 45 over the previous edition this book stresses the
unity of electromagnetic theory with electric and magnetic fields developed in parallel si units are used throughout and considerable use is made
of tensor notation and the levi cevita symbol to more closely display the parallelism extensive use is made of the scalar magnetic potential
particularly in dealing with the laplace and poisson equation 85 worked problems illustrate the theory conformal mappings are dealt with in
some detail relevant mathematical material is provided in appendices for information regarding solutions manual please contact the author jack

vanderlinde at jvd unb ca or see website unb ca fredericton science physics jvdl
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the maxwell theory of electromagnetism was well established in the latter ni teenth century when h r hertz demonstrated the electromagnetic
wave the theory laid the foundation for physical optics from which the quantum concept emerged for microscopic physics einstein realized that
the speed of electrom netic propagation is a universal constant and thereby recognized the maxwell equations to compose a fundamental law in
all inertial systems of reference on the other hand the pressing demand for ef cient radar systems during wwii accelerated studies on guided
waves resulting in today s advanced telecommu cation technology in addition to a new radio and microwave spectroscopy the studies were
further extended to optical frequencies and laser electronics and phisticated semi conducting devices are now familiar in daily life owing to
these advances our knowledge of electromagnetic radiation has been signi cantly graded beyond plane waves in free space nevertheless in the
learning process the basic theory remains founded upon early empirical rules and the traditional teaching should therefore be modernized
according to priorities in the modern era in spite of the fact that there are many books available on this well established theme i was motivated
to write this book reviewing the laws in terms of cont porary knowledge in order to deal with modern applications here i followed two basic

guidelines first i considered electronic charge and spin as empirical in the description of electromagnetism

essential advanced physics is a series comprising four parts classical mechanics classical electrodynamics quantum mechanics and statistical
mechanics each part consists of two volumes lecture notes and problems with solutions further supplemented by an additional collection of test
problems and solutions available to qualifying university instructors this volume classical electrodynamics lecture notes is intended to be the
basis for a two semester graduate level course on electricity and magnetism including not only the interaction and dynamics charged point

particles but also properties of dielectric conducting and magnetic media the course also covers special relativity including its kinematics and
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particle dynamics aspects and electromagnetic radiation by relativistic particles

classical electrodynamics captures schwinger s inimitable lecturing style in which everything flows inexorably from what has gone before novel
elements of the approach include the immediate inference of maxwell s equations from coulomb s law and galilean relativity the use of action
and stationary principles the central role of green s functions both in statics and dynamics and throughout the integration of mathematics and
physics thus physical problems in electrostatics are used to develop the properties of bessel functions and spherical harmonics the latter portion
of the book is devoted to radiation with rather complete treatments of synchrotron radiation and diffraction and the formulation of the mode
decomposition for waveguides and scattering consequently the book provides the student with a thorough grounding in electrodynamics in
particular and in classical field theory in general subjects with enormous practical applications and which are essential prerequisites for the
study of quantum field theory an essential resource for both physicists and their students the book includes a reader s guide which describes the
major themes in each chapter suggests a possible path through the book and identifies topics for inclusion in and exclusion from a given course
depending on the instructor s preference carefully constructed problems complement the material of the text and introduce new topics the book
should be of great value to all physicists from first year graduate students to senior researchers and to all those interested in electrodynamics
field theory and mathematical physics the text for the graduate classical electrodynamics course was left unfinished upon julian schwinger s

death in 1994 but was completed by his coauthors who have brilliantly recreated the excitement of schwinger s novel approach

this book summarizes the basics of electricity and magnetism prior to covariant formulation of maxwell s equations the book works out the
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basics of special relativity and then applies the covariant formalism to understand radiation both in vacuum and in material medium the
emphasis is on cleaner mathematical formalism based on experimental facts the book contains many problems exercises which will help the
students to understand the basics of the subject the difference between the present book with existing books of this level lies in the presentation
of the topics and the subjects chosen instead of presenting a lot of material related to electromagnetism it presents some very important but
selected problems of advanced electromagnetism to students who are learning it for the first time this book is aimed at graduate advanced

graduate students who have done at least one basic level course in electricity and magnetism

in the offered book the fundamentals of electromagnetic fields and waves are discussed based on the great maxwell equations the book is
conceived as a textbook for serious technical and classical universities in the considered themes nevertheless it can be used of course as the
reference book for wide group of engineers researches and practical experts material of this book is divided into four main parts connected
between them the first part fundamental of electrodynamics is devoted to explanation of maxwell equations and methods of its solutions besides
classical interpretation the generalized equations are discussed which take into consideration the scalar magnetic fields new approaches allow
description of so called longitudinal electromagnetic waves which have the absolutely non standard propagation properties and permit to explain
various electrodynamics paradoxes which cannot be explained in another way the main characteristics of wave processes in the free space and in
transmission lines feeders are described the second part radio wave propagation investigates the obvious patterns of diffraction and interference
phenomena at radio wave propagation for the obstacle presence in the propagation track which is typical for all practical situations radio wave

propagation of various frequency ranges is fulfilled separately taking into consideration the specific features of reflections from the atmosphere
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parts attenuation in different media types of propagating waves multipath effects diffraction and non standard conditions of obstacle overcoming
including non usual ways of atmosphere ducts the third part is devoted to description of various types and antennas beginning from simplest
vibrators and ending by complicate adaptive antenna arrays description is fulfilled on the reviewing level with many obvious figures not to rely
on strict mathematical methods but rather on the concept level fourth part includes description of uhf devices which are the elements base of uhf
devices including surface and bulk integrated uhf circuits these results have in many aspects the pioneer character and they are not widely
known to experts distinctive feature of the offered book is sufficiently simplifies description of the very complicated electrodynamics problems
available for the modern students and for young engineers of course it is impossible to deal without mathematics in theses areas but required
mathematics can be replaced by the many patterns which give the chance to understand problems and to determine the complex questions
sample chapter s chapter]l general definitions and relations of electrodynamics 498 kb contents front matterchapter 1 general definitions and
relations of electrodynamicschapter 2 electromagnetic fields and waveschapter 3 main physical phenomena at radio waves propagationchapter 4
propagation of radio waves of different ranges and its application areaschapter 5 principal characteristics of antennaschapter 6 antennas of
decimillimeter millimeter and centimeter waveschapter 7 antennas od decimeter meter and decameter waveschapter 8 antennas of hectometer
kilometer myriameter waveschapter 9 antennas for tv radio relay and space communication lineschapter 10 electromagnetic compatibility of
radio engineering systems antennas and the problem of its miniaturizationchapter 11 main components of the element base of antenna feeder
engineeringchapter 12 base elements and functional units of antenna feeder engineeringback matterreadership the book is conceived as a

textbook for serious technical and classical universities in the considered themes nevertheless it can be used of course as the reference book for
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wide group of engineers researches and practical experts

new edition classical theory of electromagnetism 3rd edition the topics treated in this book are essentially those that a graduate student of
physics or electrical engineering should be familiar with in classical electromagnetism each topic is analyzed in detail and each new concept is
explained with examples the text is self contained and oriented toward the student it is concise and yet very detailed in mathematical
calculations the equations are explicitly derived which is of great help to students and allows them to concentrate more on the physics concepts
rather than spending too much time on mathematical derivations the introduction of the theory of special relativity is always a challenge in
teaching electromagnetism and this topic is considered with particular care the value of the book is increased by the inclusion of a large number

of exercises
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