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Chapter 2 Classical Electromagnetism And Optics
Introducing the tools of modern differential geometry--exterior calculus,
manifolds, vector bundles, connections--this textbook covers both classical
surface theory, the modern theory of connections, and curvature. With no
knowledge of topology assumed, the only prerequisites are multivariate calculus
and linear algebra.
Following on from a previous volume on Special Relativity, Andrew Steane's
second volume on General Relativity and Cosmology is aimed at advanced
undergraduate or graduate students undertaking a physics course, and
encourages them to expand their knowledge of Special Relativity. Beginning with
a survey of the main ideas, the textbook goes on to give the methodological
foundations to enable a working understanding of astronomy and gravitational
waves (linearized approximation, differential geometry, covariant differentiation,
physics in curved spacetime). It covers the generic properties of horizons and
black holes, including Hawking radiation, introduces the key concepts in
cosmology and gives a grounding in classical field theory, including spinors and
the Dirac equation, and a Lagrangian approach to General Relativity. The
textbook is designed for self-study and is aimed throughout at clarity, physical
insight, and simplicity, presenting explanations and derivations in full, and
providing many explicit examples.
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 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.
Covering a number of important subjects in quantum optics, this textbook is an
excellent introduction for advanced undergraduate and beginning graduate
students, familiarizing readers with the basic concepts and formalism as well as
the most recent advances. The first part of the textbook covers the semi-classical
approach where matter is quantized, but light is not. It describes significant
phenomena in quantum optics, including the principles of lasers. The second part
is devoted to the full quantum description of light and its interaction with matter,
covering topics such as spontaneous emission, and classical and non-classical
states of light. An overview of photon entanglement and applications to quantum
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information is also given. In the third part, non-linear optics and laser cooling of
atoms are presented, where using both approaches allows for a comprehensive
description. Each chapter describes basic concepts in detail, and more specific
concepts and phenomena are presented in 'complements'.
In questions of science, the authority of a thousand is not worth the humble
reasoning of a single individual. Galileo Galilei, physicist and astronomer
(1564-1642) This book is a second edition of “Classical Electromagnetic Theory”
which derived from a set of lecture notes compiled over a number of years of
teaching elect- magnetic theory to fourth year physics and electrical engineering
students. These students had a previous exposure to electricity and magnetism,
and the material from the ?rst four and a half chapters was presented as a
review. I believe that the book makes a reasonable transition between the many
excellent elementary books such as Gri?th’s Introduction to Electrodynamics and
the obviously graduate level books such as Jackson’s Classical Electrodynamics
or Landau and Lifshitz’ Elect- dynamics of Continuous Media. If the students
have had a previous exposure to Electromagnetictheory,
allthematerialcanbereasonablycoveredintwosemesters. Neophytes should
probable spend a semester on the ?rst four or ?ve chapters as well as,
depending on their mathematical background, the Appendices B to F. For a
shorter or more elementary course, the material on spherical waves, waveguides,
and waves in anisotropic media may be omitted without loss of continuity.
A thorough description of classical electromagnetic radiation, for electrical
engineers and physicists.
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 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.
Electromagnetism began in the nineteenth century when Faraday showed
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electricity and magnetism were not distinct, separate phenomena, but interacted
when there were time-varying 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.
Takes the student with a background in the undergraduate courses in physics
and mathematics towards the skills needed for graduate work in theoretical
physics. The author uses Green's functions to explore the physics of potentials,
diffusion and waves. Case histories illustrate the interplay between physical
insight and mathematical formalism.
This book deals with the two fundamental subjects of electromagnetism. It is a
useful text for courses in electromagnetism, electrical circuits, mathematical
methods of physics, and the history and philosophy of science. It covers how to
calculate force between two current carrying circuits, and net force on a part of a
closed circuit. The calculation of the mutual inductance between two circuits and
self-inductance of a single closed circuit is also described. Experiments explain
the main expressions of Ampere and Grassmann. A must to help deepen the
knowledge of the mind of any student of science.
Newly corrected, this highly acclaimed text is suitable foradvanced physics
courses. The authors present a very accessiblemacroscopic view of classical
electromagnetics thatemphasizes integrating electromagnetic theory with
physicaloptics. The survey follows the historical development ofphysics,
culminating in the use of four-vector relativity tofully integrate electricity with
magnetism.Corrected and emended reprint of the Brooks/Cole
ThomsonLearning, 1994, third edition.
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
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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 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 special volume of Advances in Imaging and Electron Physics details the
current theory, experiments, and applications of neutron and x-ray optics and
microscopy for an international readership across varying backgrounds and
disciplines. Edited by Dr. Ted Cremer, these volumes attempt to provide rapid
assimilation of the presented topics that include neutron and x-ray scatter,
refraction, diffraction, and reflection and their potential application. Contributions
from leading authorities Informs and updates on all the latest developments in the
field
Astronomy and Astrophysics Abstracts, which has appeared in semi-annual
volumes since 1969, is de voted to the recording, summarizing and indexing of
astronomical publications throughout the world. It is prepared under the auspices
of the International Astronomical Union (according to a resolution adopted at the
14th General Assembly in 1970). Astronomy and Astrophysics Abstracts aims to
present a comprehensive documentation of literature in all fields of astronomy
and astrophysics. Every effort will be made to ensure that the average time
interval between the date of receipt of the original literature and publication of the
abstracts will not exceed eight months. This time interval is near to that achieved
by monthly abstracting journals, com pared to which our system of accumulating
abstracts for about six months offers the advantage of greater convenience for
the user. Volume 6 contains literature published in 1971 and received before
March 15, 1972; some older liter ature which was received late and which is not
recorded in earlier volumes is also included.
Any student working with the celebrated Feynman Lectures will ?nd a chapter in
it with the intriguing title Electromagnetic Mass [2, Chap. 28]. In a way, it looks
rather out of date, and it would be easy to skate over it, or even just skip it. And
yet all bound state particles we know of today have electromagnetic mass. It is
just that we approach the question differently. Today we have multiplets of
mesons or baryons, and we have colour symmetry, and broken ?avour
symmetry, and we think about mass and energy through Hamiltonians. This book
is an invitation to look at all these modern ideas with the help of an old light.
Everything here is quite standard theory, in fact, classical electromagnetism for
the main part. The reader would be expected to have encountered the theory of
elec tromagnetism before, but there is a review of all the necessary results, and
nothing sophisticated about the calculations. The reader could be any student of
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physics, or any physicist, but someone who would like to know more about
inertia, and the clas sical precursor of mass renormalisation in quantum ?eld
theory. In short, someone who feels it worthwhile to ask why F= ma.
International Series in Natural Philosophy, Volume 86: Gravitation and Relativity provides
information pertinent to the fundamental aspects of the theories of gravitation. This book
applies the elementary tools of special relativity to the problem of generalizing Newton's theory
of gravitation. Organized into 10 chapters, this volume begins with an overview of the principle
of relativity, which asserts theta there is no meaningful way of defining absolute velocity. This
text then presents a discussion of the Eötvös-Dicke experiments that established the identity of
inertial and gravitational mass. Other chapters consider the equations of electrodynamics
derived by starting from the equations of electrostatics. This book discusses as well
gravitational redshift, deflection of light, and radar echo delay. The final chapter attempts to
establish the connection with general relativity and discusses how black holes may manifest
themselves to the astronomer. This book is a valuable resource for physicists and
undergraduate students in physics.
The new edition will provide the sole comprehensive resource available for non-linear optics,
including detailed descriptions of the advances over the last decade from world-renowned
experts.
This thesis presents a comprehensive theoretical description of classical and quantum aspects
of plasmonics in three and two dimensions, and also in transdimensional systems containing
elements with different dimensionalities. It focuses on the theoretical understanding of the
salient features of plasmons in nanosystems as well as on the multifaceted aspects of plasmonenhanced light–matter interactions at the nanometer scale. Special emphasis is given to the
modeling of nonclassical behavior across the transition regime bridging the classical and the
quantum domains. The research presented in this dissertation provides useful tools for
understanding surface plasmons in various two- and three-dimensional nanostructures, as well
as quantum mechanical effects in their response and their joint impact on light–matter
interactions at the extreme nanoscale. These contributions constitute novel and solid
advancements in the research field of plasmonics and nanophotonics that will help guide future
experimental investigations in the blossoming field of nanophotonics, and also facilitate the
design of the next generation of truly nanoscale nanophotonic devices.
The book gives a general introduction to classical theoretical physics, in the fields of
mechanics, relativity and electromagnetism. It is analytical in approach and detailed in the
derivations of physical consequences from the fundamental principles in each of the fields. The
book is aimed at physics students in the last year of their undergraduate or first year of their
graduate studies. The text is illustrated with many figures, most of these in color. There are
many useful examples and exercises which complement the derivations in the text.
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 textbook presents quantum mechanics at the junior/senior undergraduate level. It is
unique in that it describes not only quantum theory, but also presents five laboratories that
explore truly modern aspects of quantum mechanics. These laboratories include "proving" that
light contains photons, single-photon interference, and tests of local realism. The text begins
by presenting the classical theory of polarization, moving on to describe the quantum theory of
polarization. Analogies between the two theories minimize conceptual difficulties that students
typically have when first presented with quantum mechanics. Furthermore, because the
laboratories involve studying photons, using photon polarization as a prototypical quantum
system allows the laboratory work to be closely integrated with the coursework. Polarization
Page 5/11

Read Free Chapter 2 Classical Electromagnetism And Optics
represents a two-dimensional quantum system, so the introduction to quantum mechanics
uses two-dimensional state vectors and operators. This allows students to become comfortable
with the mathematics of a relatively simple system, before moving on to more complicated
systems. After describing polarization, the text goes on to describe spin systems, time
evolution, continuous variable systems (particle in a box, harmonic oscillator, hydrogen atom,
etc.), and perturbation theory. The book also includes chapters which describe material that is
frequently absent from undergraduate texts: quantum measurement, entanglement, quantum
field theory and quantum information. This material is connected not only to the laboratories
described in the text, but also to other recent experiments. Other subjects covered that do not
often make their way into undergraduate texts are coherence, complementarity, mixed states,
the density operator and coherent states. Supplementary material includes further details
about implementing the laboratories, including parts lists and software for running the
experiments. Computer simulations of some of the experiments are available as well. A
solutions manual for end-of-chapter problems is available to instructors.
Beginning with the development of finite difference equations, and leading to the complete
FDTD algorithm, this is a coherent introduction to the FDTD method (the method of choice for
modeling Maxwell's equations). It provides students and professional engineers with everything
they need to know to begin writing FDTD simulations from scratch and to develop a thorough
understanding of the inner workings of commercial FDTD software. Stability, numerical
dispersion, sources and boundary conditions are all discussed in detail, as are dispersive and
anisotropic materials. A comparative introduction of the finite volume and finite element
methods is also provided. All concepts are introduced from first principles, so no prior modeling
experience is required, and they are made easier to understand through numerous illustrative
examples and the inclusion of both intuitive explanations and mathematical derivations.
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.

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 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.
"Great progress has been made in electrical science, chiefly in Germany, by
cultivators of the theory of action at a distance. The valuable electrical
measurements of W. Weber are interpreted by him according to this theory, and
the electromagnetic speculation which was originated by Gauss, and carried on
by Weber, Riemann, F. and C. Neumann, Lorenz, etc. , is founded on the theory
of action at a distance, but depending either directly on the relative velocity of the
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particles, or on the gradual propagation of something, whether potential or force,
from the one particle to the other. The great success which these eminent men
have attained in the application of mathematics to electrical phenomena, gives,
as is natural, additional weight to their theoretical speculations, so that those
who, as students of electricity, turn to them as the greatest authorities in
mathematical electricity, would probably imbibe, along with their mathematical
methods, their physical hypothesis. These physical hypotheses, however, are
entirely alien from the way of looking at things which I adopt, and one object
which I have in view is that some of those who wish to study electricity may, by
reading this treatise, come to see that there is another way of treating the
subject, which is no less fitted to explain the phenomena, and which, though in
some parts it may appear less definite, corresponds, as I think, more faithfuHy
with our actual knowledge, both in what it affirms and in what it leaves undecided.
An Introduction to Classical Electrodynamics covers the topics of Electricity,
Magnetism, and Optics at the upper-level undergraduate level in physics or
electrical engineering. This book tells the story of the historical development of
electrodynamics, at the same time as introducing students to electrodynamics
with vector calculus. This is the best treatment of the historical development of
electricity, magnetism and electrodynamics I have ever seen. The breadth of the
authors' knowledge, together with their ability to summarize historical results in
exceptionally clear terms, is wonderful. Developing electromagnetism historically
makes many concepts easier to understand . --- By an anonymous reviewer who
is a senior professor at a major college or university. Table of Contents Part I:
Electricity Chapter 1 Charge Chapter 2 The Electrostatic Force Chapter 3
Electrical Potential Energy Chapter 4 Gauss's Law Chapter 5 The Equations of
Laplace and Poisson PART II: Magnetism Chapter 6 Permanent Magnets
Chapter 7 The Vector Potential and the Curl Chapter 8 Electromagnetism
Chapter 9 Faraday's Law of Induction Chapter 10 The Electron Chapter 11
Galilean Relativity in Electrodynamics Chapter 12 Superconductors and Plasmas
Part III: Light Chapter 13 Transmission Lines Chapter 14 Light in an Optical
Medium Chapter 15 Light in Free Space Chapter 16 Sources of Electromagnetic
Radiation Chapter 17 Special Relativity Chapter 18 The Photon https:
//maricourt.press/keohane_foy ISBN: 978-1-949942-00-2 728 pages, 650
illustrations, $30 Maricourt Academic Press: Textbooks with Content and Context
A good popular science book tells a story of discovery. A good academic treatise
introduces new ideas with convincing evidence. A good how-to manual provides
many step-by-step examples. A good textbook does all three -- and more.
Invariant Imbedding T-matrix Method for Light Scattering by Nonspherical and
Inhomogeneous Particles propels atmospheric research forward as a resource
and a tool for understanding the T-Matrix method in relation to light scattering.
The text explores concepts ranging from electromagnetic waves and scattering
dyads to the fundamentals of the T-Matrix method. Providing recently developed
material, this text is sufficient to aid the light scattering science community with
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current and leading information. Enriched with detailed research from top field
experts, Invariant Imbedding T-matrix Method for Light Scattering by
Nonspherical and Inhomogeneous Particles offers a meaningful and essential
presentation of methods and applications, with a focus on the light scattering of
small and intermediate particles that supports and builds upon the latest studies.
Thus, it is a valuable resource for atmospheric researchers and other earth and
environmental scientists to expand their knowledge and understanding of
available tools. Systematically introduces innovative methods with powerful
numerical capabilities Thoroughly presents the rudimentary principles of light
scattering and the T-matrix method Offers a condensed and well-ordered
arrangement of text, figures and formulas that are serviceable for both students
and researchers
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 book provides an overview of the use of toroidal moments. This includes
methods of excitation, numerical analysis, and experimental measurements of
associating structures. Special emphasis is placed on understanding the
fundamental physics, characteristics, and real-world applications of toroidal
multipoles. This book also covers a variety of both planar and 3D meta-atom and
metamolecule schemes capable to sustain toroidal moments across a wide range
of spectrum. It discusses the implementation of innovative approaches, for
exploring the spectral features and excitation methodologies, predicting the
properties of the correlating metasystems in their excited states. An applicable
text for undergraduate, graduate, and postgraduate students, this book is also of
interest to researchers, theorizers, and experimentalists working in optical
physics, photonics, and nanotechnology.
“Macroscopic Electrodynamics” is a comprehensive two-semester introductory
graduate-level textbook on classical electrodynamics for use in physics and
engineering programs. The word “macroscopic” is intended to indicate both the
large-scale nature of the theory, as well as the fact that emphasis is placed upon
applications of the so-called macroscopic Maxwell equations to idealized media.
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This book emphasizes principles and practical methods of analysis, which are
often presented in fresh and original ways. Illustrative examples are carefully
chosen to promote the students' physical intuition, and are worked out in detail to
give students a thorough grounding in solution techniques. The style is informal
yet mathematically sound, and presumes only a basic familiarity with
electrodynamics such as may be obtained in a one-semester junior-level
undergraduate class. At the end of each chapter many original problems are
provided which illustrate or expand upon specific sections of the text. The
problems are at the heart of the text and are meant to encourage students,
develop confidence, and emphasize ideas while avoiding both oversimplification
and inordinate calculational difficulties. Errata(s) Errata
A textbook for a one-semester course for students in chemistry, physics and
nanotechnology, on the interaction of molecules with electric and magnetic fields
as, for example, in light. The book provides the necessary background
knowledge for simulating these interactions on computers with modern quantum
chemical software.
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.
Written specifically for electronic and mechanical engineers and students, this book
takes quantum mechanics from the theory books into the "real" world. Using practical
engineering examples throughout, Anthony Levi's approach engages and motivates.
After a review of classical mechanics and electromagnetics, Levi proceeds through
primary principles and Schrödinger's equation to more advanced topics, including
scattering, eigenstates, the harmonic oscillator and time-dependent perturbation theory.
(Includes MATLAB examples on CD-ROM.)
Classical electromagnetism - one of the fundamental pillars of physics - is an important
topic for all types of physicists from the theoretical to the applied. The subject is widely
recognized to be one of the most challenging areas of the physics curriculum, both for
students to learn and for lecturers to teach. Although textbooks on electromagnetism
are plentiful, hardly any are written in the question-and-answer style format adopted in
this book. It contains nearly 300 worked questions and solutions in classical
electromagnetism, and is based on material usually encountered during the course of a
standard university physics degree. Topics covered include some of the background
mathematical techniques, electrostatics, magnetostatics, elementary circuit theory,
electrodynamics, electromagnetic waves and electromagnetic radiation. For the most
part the book deals with the microscopic theory, although we also introduce the
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important subject of macroscopic electromagnetism as well. Nearly all questions end
with a series of comments whose purpose is to stimulate inductive reasoning and reach
various important conclusions arising from the problem. Occasionally, points of
historical interest are also mentioned. Both analytical and numerical techniques are
used in obtaining and analyzing solutions. All computer calculations are performed with
MathematicaCO® and the relevant code is provided in a notebook; either in the solution
or the comments.
Using evidence-based research, the author documents the presence of energy fields,
discerns how these fields are generated, and determines how they are altered by
disease, disorder, or injury. Therapeutic applications can restore natural energy flows
with the body, and may be used in healing diseases that are not well addressed by
conventional medicine. New chapters cover basic biophysics, history of developments
in electrophysiology, medical devices and inflammation, regulatory energetics, the
subconscious and intuition, and energy medicine in daily life.
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 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
The emerging field of semiconductor quantum optics combines semiconductor physics
and quantum optics, with the aim of developing quantum devices with unprecedented
performance. In this book researchers and graduate students alike will reach a new
level of understanding to begin conducting state-of-the-art investigations. The book
combines theoretical methods from quantum optics and solid-state physics to give a
consistent microscopic description of light-matter- and many-body-interaction effects in
low-dimensional semiconductor nanostructures. It develops the systematic theory
needed to treat semiconductor quantum-optical effects, such as strong light-matter
coupling, light-matter entanglement, squeezing, as well as quantum-optical
semiconductor spectroscopy. Detailed derivations of key equations help readers learn
the techniques and nearly 300 exercises help test their understanding of the materials
covered. The book is accompanied by a website hosted by the authors, containing
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further discussions on topical issues, latest trends and publications on the field. The link
can be found at www.cambridge.org/9780521875097.
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