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Clear, comprehensive graduate-level account of basic principles involved in all quantum optical resonance phenomena, hailed in
Contemporary Physics as "a valuable contribution to the literature of non-linear optics." 53 illustrations.
to Atomic and Nuclear Physics Aerial view of the National Accelerator Laboratory, Batavia, Illinois. (Photograph courtesy of NAL.)
Introduction to Atomic and Nuclear Physics HENRY SEMAT Professor Emeritus The City College of the City University of New
York JOHN R. ALBRIGHT The Florida State University FIFTH EDITION LONDON NEW YORK CHAPMAN AN D HALL First
edition 1939 Fifth edition, first published in the U.S.A. by Holt, Rinehart and Winston, Inc. Fifth edition first published in Great
Britain 1973 by Chapman and Hall Ltd 11 New Fetter Lane, London EC4P 4EE Reprinted as a paperback 1978 Reprinted 1979,
1983, 1985 © 1939, 1946, 1954, 1962 by Henry Semat © 1972 by Holt, Rinehart and Winston, Inc. Fletcher & Son Ltd, Norwich
ISBN-13: 978-0-412-15670-0 e-ISBN-13: 978-1-4615-9701-8 DOl: 10.1007/978-1-4615-9701-8 All rights reserved. No part of this
book may be reprinted, or reproduced or utilized in any form or by any electronic, mechanical, or other means, now known or
hereafter invented, including photocopying and recording, or in any information storage and retrieval system, without permission in
writing from the Publisher.
The rapid development of quantum technologies has driven a revolution in related research areas such as quantum computation
and communication, and quantum materials. The first prototypes of functional quantum devices are beginning to appear,
frequently created using ensembles of atoms, which allow the observation of sensitive, quantum effects, and have important
applications in quantum simulation and matter wave interferometry. This modern text offers a self-contained introduction to the
fundamentals of quantum atom optics and atomic many-body matter wave systems. Assuming a familiarity with undergraduate
quantum mechanics, this book will be accessible for graduate students and early career researchers moving into this important
new field. A detailed description of the underlying theory of quantum atom optics is given, before development of the key,
quantum, technological applications, such as atom interferometry, quantum simulation, quantum metrology, and quantum
computing.
This book describes how the arrangement and movement of atoms in a solid are related to the forces between atoms, and how
they affect the behaviour and properties of materials. The book is intended for final year undergraduate students and graduate
students in physics and materials science.
Intended for advanced undergraduates and beginning graduates with some basic knowledge of optics and quantum mechanics,
this text begins with a review of the relevant results of quantum mechanics, before turning to the electromagnetic interactions
involved in slowing and trapping atoms and ions, in both magnetic and optical traps. The concluding chapters discuss a broad
range of applications, from atomic clocks and studies of collision processes, to diffraction and interference of atomic beams at
optical lattices and Bose-Einstein condensation.
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Publisher Description
An up-to-date perspective on laser technology for students at advanced undergraduate or introductory graduate level. The
principles of operation and applications of modern laser systems are analysed in detail. The text has over 300 diagrams and each
chapter is accompanied with questions (solutions available on application).
Written as a collection of problems, hints and solutions, this book should provide help in learning about both fundamental and
applied aspects of this vast field of knowledge, where rapid and exciting developments are taking place.
This book describes atomic physics and the latest advances in this field at a level suitable for fourth year undergraduates. The
numerous examples of the modern applications of atomic physics include Bose-Einstein condensation of atoms, matter-wave
interferometry and quantum computing with trapped ions.

University Physics is designed for the two- or three-semester calculus-based physics course. The text has been
developed to meet the scope and sequence of most university physics courses and provides a foundation for a career in
mathematics, science, or engineering. The book provides an important opportunity for students to learn the core
concepts of physics and understand how those concepts apply to their lives and to the world around them. Due to the
comprehensive nature of the material, we are offering the book in three volumes for flexibility and efficiency. Coverage
and Scope Our University Physics textbook adheres to the scope and sequence of most two- and three-semester physics
courses nationwide. We have worked to make physics interesting and accessible to students while maintaining the
mathematical rigor inherent in the subject. With this objective in mind, the content of this textbook has been developed
and arranged to provide a logical progression from fundamental to more advanced concepts, building upon what students
have already learned and emphasizing connections between topics and between theory and applications. The goal of
each section is to enable students not just to recognize concepts, but to work with them in ways that will be useful in later
courses and future careers. The organization and pedagogical features were developed and vetted with feedback from
science educators dedicated to the project. VOLUME I Unit 1: Mechanics Chapter 1: Units and Measurement Chapter 2:
Vectors Chapter 3: Motion Along a Straight Line Chapter 4: Motion in Two and Three Dimensions Chapter 5: Newton's
Laws of Motion Chapter 6: Applications of Newton's Laws Chapter 7: Work and Kinetic Energy Chapter 8: Potential
Energy and Conservation of Energy Chapter 9: Linear Momentum and Collisions Chapter 10: Fixed-Axis Rotation
Chapter 11: Angular Momentum Chapter 12: Static Equilibrium and Elasticity Chapter 13: Gravitation Chapter 14: Fluid
Mechanics Unit 2: Waves and Acoustics Chapter 15: Oscillations Chapter 16: Waves Chapter 17: Sound
After a brief review of quantum mechanics and a summary of conventional atomic theory, H. Friedrich discusses the
structure of atomic spectra on the basis of quantum defect theory, which is treated for the first time at such a basic level
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in a textbook. Special attention is given to highly excited states and to the influence of external fields, which can cause
intricate and interesting effects in seemingly simple systems. After a chapter on reaction theory the final chapter treats
special topics such as multiphoton absorption and chaos. The book contains the kind of advanced quantum mechanics
needed for practical applications in modern atomic physics. The presentation is kept deliberately simple and avoids
abstract formalism as far as possible.
In this revised and enlarged second edition, Tony Guénault provides a clear and refreshingly readable introduction to
statistical physics. The treatment itself is self-contained and concentrates on an understanding of the physical ideas,
without requiring a high level of mathematical sophistication. The book adopts a straightforward quantum approach to
statistical averaging from the outset. The initial part of the book is geared towards explaining the equilibrium properties of
a simple isolated assembly of particles. The treatment of gases gives full coverage to Maxwell-Boltzmann, Fermi-Dirac
and Bose-Einstein statistics.
First-ever comprehensive introduction to the major new subject of quantum computing and quantum information.
Focusing on atom-light interactions and containing numerous exercises, this in-depth textbook prepares students for
research in a fast-growing field.
An in-depth and wide-ranging introduction to the field of quantum optics.
This book illustrates the frontiers of precise measurements in Atomic Physics. It is written in an introductory style, which
makes it useful for advanced undergraduate and graduate students as well as for more experienced researchers who
want to remain up-to-date with the most recent advances. The book focuses on experimental investigations, illustrating
both milestone experiments and key experimental techniques, and discussing the results and perspectives ofcurrent
research activities. Emphasis is put on the investigations of precision physics: from the determination of fundamental
constants of Nature to tests of General Relativity and QuantumElectrodynamics, from the realization of ultra-stable
atomic clocks to the precise simulation of condensed matter theories with ultracold gases.
Quantum information is an area of science, which brings together physics, information theory, computer science &
mathematics. This book, which is based on two successful lecture courses, is intended to introduce readers to the ideas
behind new developments including quantum cryptography, teleportation & quantum computing.
The technology behind computers, fiber optics, and networks did not originate in the minds of engineers attempting to
build an Internet. The Internet is a culmination of intellectual work by thousands of minds spanning hundreds of years.
We have built concept upon concept and technology upon technology to arrive at where we are today, in a world
constructed of silicon pathways and controlled by silicon processors. From computers to optical communications, The
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Silicon Web: Physics for the Internet Age explores the core principles of physics that underlie those technologies that
continue to revolutionize our everyday lives. Designed for the nonscientist, this text requires no higher math or prior
experience with physics. It starts with an introduction to physics, silicon, and the Internet and then details the basic
physics principles at the core of the information technology revolution. A third part examines the quantum era, with indepth discussion of digital memory and computers. The final part moves onto the Internet era, covering lasers, optical
fibers, light amplification, and fiber-optic and wireless communication technologies. The relation between technology and
daily life is so intertwined that it is impossible to fully understand modern human experience without having at least a
basic understanding of the concepts and history behind modern technology, which continues to become more prevalent
as well as more ubiquitous. Going beyond the technical, the book also looks at ways in which science has changed the
course of history. It clarifies common misconceptions while offering insight on the social impacts of science with an
emphasis on information technology. As a pioneering researcher in quantum mechanics of light, author Michael Raymer
has made his own significant contributions to contemporary communications technology
This text gives an introduction to particle physics at a level accessible to advanced undergraduate students. It is based on lectures given to
4th year physics students over a number of years, and reflects the feedback from the students. The aim is to explain the theoretical and
experimental basis of the Standard Model (SM) of Particle Physics with the simplest mathematical treatment possible. All the experimental
discoveries that led to the understanding of the SM relied on particle detectors and most of them required advanced particle accelerators. A
unique feature of this book is that it gives a serious introduction to the fundamental accelerator and detector physics, which is currently only
available in advanced graduate textbooks. The mathematical tools that are required such as group theory are covered in one chapter. A
modern treatment of the Dirac equation is given in which the free particle Dirac equation is seen as being equivalent to the Lorentz
transformation. The idea of generating the SM interactions from fundamental gauge symmetries is explained. The core of the book covers the
SM. The tools developed are used to explain its theoretical basis and a clear discussion is given of the critical experimental evidence which
underpins it. A thorough account is given of quark flavour and neutrino oscillations based on published experimental results, including some
from running experiments. A simple introduction to the Higgs sector of the SM is given. This explains the key idea of how spontaneous
symmetry breaking can generate particle masses without violating the underlying gauge symmetry. A key feature of this book is that it gives
an accessible explanation of the discovery of the Higgs boson, including the advanced statistical techniques required. The final chapter gives
an introduction to LHC physics beyond the standard model and the techniques used in searches for new physics. There is an outline of the
shortcomings of the SM and a discussion of possible solutions and future experiments to resolve these outstanding questions.
This Element presents an interpretation and defence of Philippa Foot's ethical naturalism. It begins with the often neglected grammatical
method that Foot derives from an interpretation of Ludwig Wittgenstein's later philosophy. This method shapes her approach to
understanding goodness as well as the role that she attributes to human nature in ethical judgment. Moral virtues understood as perfections
of human powers are central to Foot's account of ethical judgment. The thrust of the interpretation offered here is that Foot's metaethics takes
ethical judgment to be tied to our self-understanding as a sort of rational animal. Foot's metaethics thereby offers a compelling contemporary
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approach that preserves some of the best insights of the Aristotelian tradition in practical philosophy.
Principles of Laser Spectroscopy and Quantum Optics is an essential textbook for graduate students studying the interaction of optical fields
with atoms. It also serves as an ideal reference text for researchers working in the fields of laser spectroscopy and quantum optics. The book
provides a rigorous introduction to the prototypical problems of radiation fields interacting with two- and three-level atomic systems. It
examines the interaction of radiation with both atomic vapors and condensed matter systems, the density matrix and the Bloch vector, and
applications involving linear absorption and saturation spectroscopy. Other topics include hole burning, dark states, slow light, and coherent
transient spectroscopy, as well as atom optics and atom interferometry. In the second half of the text, the authors consider applications in
which the radiation field is quantized. Topics include spontaneous decay, optical pumping, sub-Doppler laser cooling, the Heisenberg
equations of motion for atomic and field operators, and light scattering by atoms in both weak and strong external fields. The concluding
chapter offers methods for creating entangled and spin-squeezed states of matter. Instructors can create a one-semester course based on
this book by combining the introductory chapters with a selection of the more advanced material. A solutions manual is available to teachers.
Rigorous introduction to the interaction of optical fields with atoms Applications include linear and nonlinear spectroscopy, dark states, and
slow light Extensive chapter on atom optics and atom interferometry Conclusion explores entangled and spin-squeezed states of matter
Solutions manual (available only to teachers)
This book unfolds the subject of Relativity for undergraduate students of physics. It is intended to allow an undergraduate physics course to
extend somewhat further and wider in this area than has traditionally been the case, while ensuring that the mainstream of students can
handle the material. Introducing Lorentz invariants and four-vectors early on, but postponing tensor notation till it is needed, the aim is to
make manageable what would otherwise beregarded as hard; to make derivations as simple as possible and physical ideas as transparent as
possible.
This book provides a hands-on experience with atomic structure calculations. Material covered includes angular momentum methods, the
central field Schrödinger and Dirac equations, Hartree-Fock and Dirac-Hartree-Fock equations, multiplet structure, hyperfine structure, the
isotope shift, dipole and multipole transitions, basic many-body perturbation theory, configuration interaction, and correlation corrections to
matrix elements. The book also contains numerical methods for solving the Schrödinger and Dirac eigenvalue problems and the
(Dirac)-Hartree-Fock equations.
For final year undergraduates and graduate students in physics, this book offers an up-to-date treatment of the optical properties of solid
state materials.
Band theory is evident all around us and yet is one of the most stringent tests of quantum mechanics. This textbook, one of the first in the
new Oxford Master Series in Physics, attempts to reveal in a quantitative and fairly rigorous fashion how band theory leads to the everyday
properties of materials. The book is suitable for final-year undergraduate and first-year graduate students in physics and materials science.
the book has been revised to include the postgraduate physics sylabi of indian Universities in addition to the undergraduate honours syllabi
covered in the previous edition.Apart from the new addition made in the existing chapters have been added in this edition to deal with the
quantum mechanical theories of atomic and molecular structure.
The book describes classical (non-quantum) optical phenomena and the instruments and technology based on them. It includes many cuttingedge areas of modern physics and its applications which are not covered in many larger and more expensive books.
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This book is primarily intended to accompany an advanced undergraduate course in atomic physics. However, the elementary atomic physics
covered in the early chapters should be accessible to undergraduates when they are first introduced to the subject. The book describes some
of the latest advances and the applications to Bose-Einstein condensation of atoms, matter-wave interferometry and quantum computing with
trapped ions. To complement the usual quantum mechanical treatment of atomic structure the book strongly emphasizes the experimental
basis of the subject, especially in the later chapters.
This book, part of the seven-volume series Major American Universities PhD Qualifying Questions and Solutions contains detailed solutions
to 483 questions/problems on atomic, molecular, nuclear and particle physics, as well as experimental methodology. The problems are of a
standard appropriate to advanced undergraduate and graduate syllabi, and blend together two objectives — understanding of physical
principles and practical application. The volume is an invaluable supplement to textbooks.
This textbook series has been designed for final year undergraduate and first year graduate students, providing an overview of the entire field
showing how specialized topics are part of the wider whole, and including references to current areas of literature and research.
This book provides an introduction to phenomena and models in nanoelectronics. It starts from the basics, but also introduces topics of recent
interest, such as superconducting qubits, graphene, and quantum nanoelectromechanics.
Written primarily for advanced undergraduate and masters level students in physics, this text includes a broad range of topics in applied
quantum optics such as laser cooling, Bose-Einstein condensation and quantum information processing.
Atomic PhysicsOxford University Press
Preface to first editionPreface to second edition1. Introduction2. The hydrogen atom- gross structure3. Radiative transitions4. The hydrogen
atom- fine structure5. Two-electron system6. The central-field approximation7. Angular problems in many-electron atoms8. Interaction with
static external fields9. Hyperfine structure and isotope shiftAppendix A. Some theorems of quantum mechanicsAppendix B. Results of timeindependent perturbation theoryAppendix C. Notes on angular momentumAppendix D. Ground states of the elementsAppendix E. UnitsIndex
The importance and the beauty of modern quantum field theory resides in the power and variety of its methods and ideas, which find
application in domains as different as particle physics, cosmology, condensed matter, statistical mechanics and critical phenomena. This
book introduces the reader to the modern developments in a manner which assumes no previous knowledge of quantum field theory. Along
with standard topics like Feynman diagrams, the book discusses effective lagrangians, renormalization group equations, the path integral
formulation, spontaneous symmetry breaking and non-abelian gauge theories. The inclusion of more advanced topics will also make this a
most useful book for graduate students and researchers.
This book is addressed to upper-level undergraduate and graduate students involved in research in atomic, molecular, and optical physics. It
will also be useful to researchers practising in this field. It gives an intuitive, yet sufficiently detailed and rigorous introduction to light-atom
interactions with a particular emphasis on the symmetry aspects of the interaction, especially those associated with the angular momentum of
atoms and light. The book will enable readers to carry out practical calculations on their own, and is richly illustrated with examples drawn
from current research topics, such as resonant nonlinear magneto-opticals. The book comes with a software package for a variety of atomicphysics calculations and further interactive examples that is freely downloadable from the book's web page, as well as additional materials
(such as power-point presentations) available to instructors who adopt the text for their courses.
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Now updated—the leading single-volume introduction to solid state and soft condensed matter physics This Second Edition of the
unified treatment of condensed matter physics keeps the best of the first, providing a basic foundation in the subject while
addressing many recent discoveries. Comprehensive and authoritative, it consolidates the critical advances of the past fifty years,
bringing together an exciting collection of new and classic topics, dozens of new figures, and new experimental data. This updated
edition offers a thorough treatment of such basic topics as band theory, transport theory, and semiconductor physics, as well as
more modern areas such as quasicrystals, dynamics of phase separation, granular materials, quantum dots, Berry phases, the
quantum Hall effect, and Luttinger liquids. In addition to careful study of electron dynamics, electronics, and superconductivity,
there is much material drawn from soft matter physics, including liquid crystals, polymers, and fluid dynamics. Provides frequent
comparison of theory and experiment, both when they agree and when problems are still unsolved Incorporates many new images
from experiments Provides end-of-chapter problems including computational exercises Includes more than fifty data tables and a
detailed forty-page index Offers a solutions manual for instructors Featuring 370 figures and more than 1,000 recent and
historically significant references, this volume serves as a valuable resource for graduate and undergraduate students in physics,
physics professionals, engineers, applied mathematicians, materials scientists, and researchers in other fields who want to learn
about the quantum and atomic underpinnings of materials science from a modern point of view.
Since an atomic Bose-Einstein condensate, predicted by Einstein in 1925, was first produced in the laboratory in 1995, the study
of ultracold Bose and Fermi gases has become one of the most active areas in contemporary physics. This book explains
phenomena in ultracold gases from basic principles, without assuming a detailed knowledge of atomic, condensed matter, and
nuclear physics. This new edition has been revised and updated, and includes new chapters on optical lattices, low dimensions,
and strongly-interacting Fermi systems. This book provides a unified introduction to the physics of ultracold atomic Bose and Fermi
gases for advanced undergraduate and graduate students, as well as experimentalists and theorists. Chapters cover the statistical
physics of trapped gases, atomic properties, cooling and trapping atoms, interatomic interactions, structure of trapped
condensates, collective modes, rotating condensates, superfluidity, interference phenomena, and trapped Fermi gases. Problems
are included at the end of each chapter.
This modern text on atomic physics is suitable for students at advanced undergraduate level. It covers both the fundamentals of
the subject, as well as cutting-edge developments of the past decade, and contains plenty of tutorial material, including examples,
illustrations, summaries and graded problem sets.
Bridging the fields of conservation, art history, and museum curating, this volume contains the principal papers from an
international symposium titled "Historical Painting Techniques, Materials, and Studio Practice" at the University of Leiden in
Amsterdam, Netherlands, from June 26 to 29, 1995. The symposium—designed for art historians, conservators, conservation
scientists, and museum curators worldwide—was organized by the Department of Art History at the University of Leiden and the Art
History Department of the Central Research Laboratory for Objects of Art and Science in Amsterdam. Twenty-five contributors
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representing museums and conservation institutions throughout the world provide recent research on historical painting
techniques, including wall painting and polychrome sculpture. Topics cover the latest art historical research and scientific analyses
of original techniques and materials, as well as historical sources, such as medieval treatises and descriptions of painting
techniques in historical literature. Chapters include the painting methods of Rembrandt and Vermeer, Dutch 17th-century
landscape painting, wall paintings in English churches, Chinese paintings on paper and canvas, and Tibetan thangkas. Color
plates and black-and-white photographs illustrate works from the Middle Ages to the 20th century.
The superb book describes the modern theory of the magnetic properties of solids. Starting from fundamental principles, this
copiously illustrated volume outlines the theory of magnetic behaviour, describes experimental techniques, and discusses current
research topics. The book is intended for final year undergraduate students and graduate students in the physical sciences.
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