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Textbook on the science and methods behind a global transition to 100% clean,
renewable energy for science, engineering, and social science students.
Compact and precise coverage of the electrostatic field in vacuum; general
methods for solution of potential problems; radiation reaction and covariant
formulation of conservation laws of electrodynamics; much more. 1962 edition.
An engaging writing style and a strong focus on the physics make this graduate-
level textbook a must-have for electromagnetism students.
This book provides students with a thorough theoretical understanding of
electromagnetic field equations and it also treats a large number of applications.
The text is a comprehensive two-semester textbook. The work treats most topics
in two steps – a short, introductory chapter followed by a second chapter with in-
depth extensive treatment; between 10 to 30 applications per topic; examples
and exercises throughout the book; experiments, problems and summaries. The
new edition includes: modifications to about 30-40% of the end of chapter
problems; a new introduction to electromagnetics based on behavior of charges;
a new section on units; MATLAB tools for solution of problems and
demonstration of subjects; most chapters include a summary. The book is an
undergraduate textbook at the Junior level, intended for required classes in
electromagnetics. It is written in simple terms with all details of derivations
included and all steps in solutions listed. It requires little beyond basic calculus
and can be used for self-study. The wealth of examples and alternative
explanations makes it very approachable by students. More than 400 examples
and exercises, exercising every topic in the book Includes 600 end-of-chapter
problems, many of them applications or simplified applications Discusses the
finite element, finite difference and method of moments in a dedicated chapter
This revised edition provides patient guidance in its clear and organized
presentation of problems. It is rich in variety, large in number and provides very
careful treatment of relativity. One outstanding feature is the inclusion of simple,
standard examples demonstrated in different methods that will allow students to
enhance and understand their calculating abilities. There are over 145 worked
examples; virtually all of the standard problems are included.
For junior/senior-level electricity and magnetism courses. This book is known for
its clear, concise and accessible coverage of standard topics in a logical and
pedagogically sound order. The Third Edition features a clear, accessible
treatment of the fundamentals of electromagnetic theory, providing a sound
platform for the exploration of related applications (ac circuits, antennas,
transmission lines, plasmas, optics, etc.). Its lean and focused approach employs
numerous examples and problems.
The final volume in a three-part series, Electricity and Magnetism provides a
detailed exposition of classical electric and magnetic fields and analyses of linear
electric circuits. The book applies the principles of classical mechanics to
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systematically reveal the laws governing observed electric and magnetic
phenomena. The text culminates in Maxwell's Equations, which, although only
four in number, can completely describe all physical aspects of
electromagnetism. The specific topics covered in Electricity and Magnetism
include: Electric force, field, and potential Gauss's Law for Electric Fields
Capacitance and networks of capacitors Electric current Resistance and
networks of resistors Kirchoff's Rules Steady state and time-dependent DC circuit
dynamics Magnetic force and field Production of magnetic fields Ampère's Law
Gauss's Law for Magnetic Fields Faraday's Law Induction and inductance AC-
driven circuit dynamics and energetics Maxwell's Equations and their plane-wave
vacuum solutions This text extends the rigorous calculus-based introduction to
classical physics begun in Elements of Mechanics. It may be studied
independently of the second volume, Properties of Materials. With more than four
hundred and fifty problems included, it can serve as a primary textbook in an
introductory physics course, as a student supplement, or as an exam review for
graduate or professional studies.
New edition of a classic textbook, introducing students to electricity and magnetism, featuring
SI units and additional examples and problems.
This second edition is ideal for classical mechanics courses for first- and second-year
undergraduates with foundation skills in mathematics.
This text advances from the basic laws of electricity and magnetism to classical
electromagnetism in a quantum world. The treatment focuses on core concepts and related
aspects of math and physics. 2016 edition.
This guide provides a wide-ranging selection of illuminating, informative and entertaining
problems, together with their solution. Topics include modelling and many applications of
probability theory.
The second edition of Electromagnetism: Theory and Applications has been updated to cover
some additional aspects of theory and nearly all modern applications. The semi-historical
approach is unchanged, but further historical comments have been introduced at various
places in the book to give a better insight into the development of the subject as well as to
make the study more interesting and palatable to the students. What is New to This Edition
Vector transformations in different coordinate systems have been included in the chapter on
Vector Analysis. The treatment forms the basis of vector potentials for three-dimensional
problems. Chapter 13 on Vector Potentials has been significantly expanded for a clear
understanding of the properties of vector potentials, in order to also solve three-dimensional
EM problems numerically. A section dealing with the derivation and interpretation of Hertz
Vector has been included in Chapter 13. A practical problem on induction heating of flat metal
plates has been added to the chapter on Magnetic Diffusion. The topics of wave guidance and
radiation have been expanded with emphasis on practical aspects. Sections on analysis of
cylindrical dielectric waveguide (e.g. of optical fibres) have been added to Chapters 18 and 22.
New sections on basis and explanations of modal transmissions have been added.
Characteristics and practical details of basic antenna structures and arrays have been treated
in greater detail. Provides comprehensive treatment of FEM (Finite Element Method), covering
both its variational basis and procedural details, to enable the readers to use this method
without going into the heavy mathematics underlying the method. Describes FDM (Finite
Difference Method) in more detail with its convergence requirement. Introduces modern
numerical methods like FDTD (Finite Difference Time Domain) and method of moments
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(MOM). A new chapter on Modern Topics and Applications covers both high frequency and low
frequency applications. Appendices contain in-depth analysis of self-inductance and non-
conservative fields (Appendix 6), proof regarding the boundary conditions (Appendix 8), theory
of bicylindrical coordinate system to provide the physical basis of the circuit approach to the
cylindrical transmission line systems (Appendix 10), and properties of useful functions like
Bessel and Legendre functions (Appendix 9). The book is designed to serve as a core text for
students of electrical engineering. Besides, it will be useful to postgraduate physics students as
well as research engineers and design and development engineers in industries.
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.
This well-known undergraduate electrodynamics textbook is now available in a more affordable
printing from Cambridge University Press. The Fourth Edition provides a rigorous, yet clear
and accessible treatment of the fundamentals of electromagnetic theory and offers a sound
platform for explorations of related applications (AC circuits, antennas, transmission lines,
plasmas, optics and more). Written keeping in mind the conceptual hurdles typically faced by
undergraduate students, this textbook illustrates the theoretical steps with well-chosen
examples and careful illustrations. It balances text and equations, allowing the physics to shine
through without compromising the rigour of the math, and includes numerous problems,
varying from straightforward to elaborate, so that students can be assigned some problems to
build their confidence and others to stretch their minds. A Solutions Manual is available to
instructors teaching from the book; access can be requested from the resources section at
www.cambridge.org/electrodynamics.
This book presents practical and relevant technological information about electromagnetic
properties of materials and their applications. It is aimed at senior undergraduate and graduate
students in materials science and is the product of many years of teaching basic and applied
electromagnetism. Topics range from the spectroscopy and characterization of dielectrics, to
non-linear effects, to ion-beam applications in materials.
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.
Gauss's law for electric fields, Gauss's law for magnetic fields, Faraday's law, and the
Ampere–Maxwell law are four of the most influential equations in science. In this guide for
students, each equation is the subject of an entire chapter, with detailed, plain-language
explanations of the physical meaning of each symbol in the equation, for both the integral and
differential forms. The final chapter shows how Maxwell's equations may be combined to
produce the wave equation, the basis for the electromagnetic theory of light. This book is a
wonderful resource for undergraduate and graduate courses in electromagnetism and
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electromagnetics. A website hosted by the author at www.cambridge.org/9780521701471
contains interactive solutions to every problem in the text as well as audio podcasts to walk
students through each chapter.
This book is written for high school and college students learning about special relativity for the
first time. It will appeal to the reader who has a healthy level of enthusiasm for understanding
how and why the various results of special relativity come about. All of the standard
introductory topics in special relativity are covered: historical motivation, loss of simultaneity,
time dilation, length contraction, velocity addition, Lorentz transformations, Minkowski
diagrams, causality, Doppler effect, energy/momentum, collisions/decays, force, and 4-vectors.
Additionally, the last chapter provides a brief introduction to the basic ideas of general
relativity, including the equivalence principle, gravitational time dilation, and accelerating
reference frames. The book features more than 100 worked-out problems in the form of
examples in the text and solved problems at the end of each chapter. These problems, along
with the discussions in the text, will be a valuable resource in any course on special relativity.
The numerous examples also make this book ideal for self-study. Very little physics
background is assumed (essentially none in the first half of the book). An intriguing aspect of
special relativity is that it is challenging due to its inherent strangeness, as opposed to a heavy
set of physics prerequisites. Likewise for the math prerequisite: calculus is used on a few
occasions, but it is not essential to the overall flow of the book.
This book proposes intriguing arguments that will enable students to achieve a deeper
understanding of electromagnetism, while also presenting a number of classical methods for
solving difficult problems. Two chapters are devoted to relativistic electrodynamics, covering all
aspects needed for a full comprehension of the nature of electric and magnetic fields and,
subsequently, electrodynamics. Each of the two final chapters examines a selected
experimental issue, introducing students to the work involved in actually proving a law or
theory. Classical books on electricity and magnetism are mentioned in many references,
helping to familiarize students with books that they will encounter in their further studies.
Various problems are presented, together with their worked-out solutions. The book is based
on notes from special lectures delivered by the author to students during the second year of a
BSc course in Physics, but the subject matter may also be of interest to senior physicists, as
many of the themes covered are completely ignored or touched only briefly in standard
textbooks.
This textbook covers all the standard introductory topics in classical mechanics, including
Newton's laws, oscillations, energy, momentum, angular momentum, planetary motion, and
special relativity. It also explores more advanced topics, such as normal modes, the
Lagrangian method, gyroscopic motion, fictitious forces, 4-vectors, and general relativity. It
contains more than 250 problems with detailed solutions so students can easily check their
understanding of the topic. There are also over 350 unworked exercises which are ideal for
homework assignments. Password protected solutions are available to instructors at
www.cambridge.org/9780521876223. The vast number of problems alone makes it an ideal
supplementary text for all levels of undergraduate physics courses in classical mechanics.
Remarks are scattered throughout the text, discussing issues that are often glossed over in
other textbooks, and it is thoroughly illustrated with more than 600 figures to help demonstrate
key concepts.
This book contains 157 problems in classical electromagnetism, most of them new and original
compared to those found in other textbooks. Each problem is presented with a title in order to
highlight its inspiration in different areas of physics or technology, so that the book is also a
survey of historical discoveries and applications of classical electromagnetism. The solutions
are complete and include detailed discussions, which take into account typical questions and
mistakes by the students. Without unnecessary mathematical complexity, the problems and
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related discussions introduce the student to advanced concepts such as unipolar and
homopolar motors, magnetic monopoles, radiation pressure, angular momentum of light, bulk
and surface plasmons, radiation friction, as well as to tricky concepts and ostensible
ambiguities or paradoxes related to the classical theory of the electromagnetic field. With this
approach the book is both a teaching tool for undergraduates in physics, mathematics and
electric engineering, and a reference for students wishing to work in optics, material science,
electronics, plasma physics.
A revision of the defining book covering the physics and classical mathematics
necessary to understand electromagnetic fields in materials and at surfaces and
interfaces. The third edition has been revised to address the changes in
emphasis and applications that have occurred in the past twenty years.
“A great read… Goldberg is an excellent guide.”—Mario Livio, bestselling author of
The Golden Ratio Physicist Dave Goldberg speeds across space, time and
everything in between showing that our elegant universe—from the Higgs boson
to antimatter to the most massive group of galaxies—is shaped by hidden
symmetries that have driven all our recent discoveries about the universe and all
the ones to come. Why is the sky dark at night? If there is anti-matter, can there
be anti-people? Why are past, present, and future our only options? Saluting the
brilliant but unsung female mathematician Emmy Noether as well as other giants
of physics, Goldberg answers these questions and more, exuberantly
demonstrating that symmetry is the big idea—and the key to what lies ahead.
Electricity and MagnetismCambridge University Press
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 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.
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Many illustrations from astrophysics are also included.
This book discusses theoretical and experimental advances in metamaterial
structures, which are of fundamental importance to many applications in
microwave and optical-wave physics and materials science. Metamaterial
structures exhibit time-reversal and space-inversion symmetry breaking due to
the effects of magnetism and chirality. The book addresses the characteristic
properties of various symmetry breaking processes by studying field-matter
interaction with use of conventional electromagnetic waves and novel types of
engineered fields: twisted-photon fields, toroidal fields, and magnetoelectric
fields. In a system with a combined effect of simultaneous breaking of space and
time inversion symmetries, one observes the magnetochiral effect. Another
similar phenomenon featuring space-time inversion symmetries is related to use
of magnetoelectric materials. Cross-coupling of the electric and magnetic
components in these material structures, leading to the appearance of new
magnetic modes with an electric excitation channel -- electromagnons and
skyrmions -- has resulted in a wealth of strong optical effects such as directional
dichroism, magnetochiral dichroism, and rotatory power of the fields. This book
contains multifaceted contributions from international leading experts and covers
the essential aspects of symmetry-breaking effects, including theory, modeling
and design, proven and potential applications in practical devices, fabrication,
characterization and measurement. It is ideally suited as an introduction and
basic reference work for researchers and graduate students entering this field.
Explains the fundamental concepts of Newtonian mechanics, special relativity,
waves, fluids, thermodynamics, and statistical mechanics. Provides an
introduction for college-level students of physics, chemistry, and engineering, for
AP Physics students, and for general readers interested in advances in the
sciences. In volume II, Shankar explains essential concepts, including
electromagnetism, optics, and quantum mechanics. The book begins at the
simplest level, develops the basics, and reinforces fundamentals, ensuring a
solid foundation in the principles and methods of physics.
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.
A self-contained guide to the Physics GRE, reviewing all of the topics covered alongside three
practice exams with fully worked solutions.
This book of problems and solutions is a natural continuation of Ilie and Schrecengost's first
book Electromagnetism: Problems and Solutions. As with the first book, this book is written for
junior or senior undergraduate students, and for graduate students who may have not studied
electrodynamics yet and who may want to work on more problems and have an immediate
feedback while studying. This book of problems and solutions is a companion for the student
who would like to work independently on more electrodynamics problems in order to deepen
their understanding and problem solving skills and perhaps prepare for graduate school. This
book discusses main concepts and techniques related to Maxwell's equations, conservation
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laws, electromagnetic waves, potentials and fields, and radiation.
Newly corrected, this edition of a highly acclaimed text is suitable for advanced physics
courses. Its accessible macroscopic view of classical electromagnetics emphasizes integrating
electromagnetic theory with physical optics. 1994 edition.
Electromagnetism is basic to our understanding of the properties of matter and yet is often
regarded as a difficult part of an under graduate physics course. In this book answers are
developed from first principles to such questions as: What is electricity? What is
electromagnetism? Why are some materials magnetic and others non-magnetic? What is
magnetism? Physics answers these questions in two related ways. On the one hand the
classical explanation is in terms of classical concepts: electric charge q, electric and magnetic
fields (E and B) and electric currents. On the other hand the microscopic (or 'atomic ')
explanation is in terms of quantum concepts: electrons, nuclei, electron orbits in atoms,
electron spin and photons. Microscopic explanations underlie classical ones, but do not deny
them. The great triumphs of classical physics are mechanics, gravitation, thermodynamics,
electromagnetism and relativity. Historically they began at the time of Newton (seventeenth
century) and were completed by Maxwell (nineteenth century) and Einstein (early twentieth
century). Microscopic explanations began with J J. Thomson's discovery of the electron in
1897. For most physical phenomena it is best to seek a classical explanation first, especially
phenomena at room temperature, or low energy, when quantum effects are small. Although
this text is primarily concerned with classical explanations in a logical, self-consistent
sequence, they are related to microscopic (quantum) explanations at each stage.
Electromagnetism sets a new standard in physics education. Throughout the book, the theory
is illustrated with real-life applications in modern technology. It also includes detailed work
examples and step-by-step explanations to help readers develop their problem-solving
strategies and skills and consolidate their understanding. In addition to a meticulous
development of thse traditional, analytical mathematical approaches, readers are also
introduced to a range of techniques required for solving problems using computers.
Electromagnetism provides an ideal preparation for readers who plan advanced studies in
electrodynamics as well as those moving into industry or engineering .
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.
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