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the highly positive affirmation and wide reception that this book continues to receive
from professors and students ahke is the occasion for this 7th edition once again we
have included a number of valuable suggestions for improvements which we address
as appropriate in addition we refer to a number of developments in atomic physics of

these new developments in regard to exotic atoms we mention antihydrogen in par
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ticular because fundamental experiments in matter and antimatter can be expected in
the future furthermore we have inserted a chapter on the behaviour of atoms in strong
elec trical fields experiments with corresponding lasers could only recently be realized
we thank our jenaer colleague r sauerbrey for his contribution of this chapter we have
also included a new chapter on the behaviour of the hydrogen atom in strong
magnetic fields the results are of profound interest for two very different fields of
physics on the one hand according to classical physics one expects chaotic behaviour
from rydberg atoms in magnetic fields that can be created in the laborato ry thus an
association can be drawn to aspects of chaos theory and the problems of quantum
chaos on the other hand the very strong fields necessary for low quantum numbers

are realized in the cosmos in particular with white dwarfs and neutron stars

the study of atomic and molecular physics is a key component of undergraduate
courses in physics because of its fundamental importance to the understanding of
many aspects of modern physics the aim of this new edition is to provide a unified
account of the subject within an undergraduate framework taking the opportunity to
make improvements based on the teaching experience of users of the first edition and

cover important new developments in the subject

presents a unified account of the physics of atoms and molecules at a level suitable

for undergraduate courses of physics and physical chemistry

level and a good understanding of the links to classical mechanics is almost always

helpful the aim oftheoretical atomic physics remains to provide the reader with a solid

foundation of this sort of advanced quantum mechanics in preparing the third edition i

have again tried to do justice to the rapid development of the eld i have included

references to important new work whenever this seemed appropriate and easy to do

chapter 1 now includes a section on processes involving wave packets of contin
states and also an expanded treatment of the semiclassical approximation ch
begins with a section illuminating the characteristic di erences in the near threshold

properties of long ranged and shorter ranged potentials and the rst section of chap 4
contains a more elaborate discussion of scattering lengths as a further special topic in

chap 5 there is a section describing some aspects of atom optics including discusions

of the interactions of atoms with material surfacesandwithlight elds
theappendixonspecialmathematicalfunctions has been slightly expanded to accommodate

a few results that i repeatedly found to be useful i am grateful to many colleagues
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who continue to inspire me with num ous discussions involving atomic physics
quantum mechanics and semiclas cal connections in particular robin cot
university of connecticut manfred kleber at the technical university munich and jan

michael rost at the max planck institute for complex systems in dresden

this introduction to atomic and molecular physics explains how our present model of
atoms and molecules has been developed during the last two centuries by many
experimental discoveries and from the theoretical side by the introduction of quantum
physics to the adequate description of micro particles it illustrates the wave model of
particles by many examples and shows the limits of classical description the interaction
of electromagnetic radiation with atoms and molecules and its potential for
spectroscopy is outlined in more detail and in particular lasers as modern spectroscopic
tools are discussed more thoroughly many examples and problems with solutions

should induce the reader to an intense active cooperation

physics of atoms molecules solids and nuclei provides the foundation for much of one

s future work in atomic molecular solid state and nuclear physics page 4 of cover

this fourth edition contains a few additional figures otherwise only typographical er rors
have been removed the final chapter on fundamentals of the quantum theory of
chemical bonding is continued in an extended way in the textbook molecular physics
and elements of quantum chemistry by the same authors this book contains in
particular a profound presentation of group theory as applied to atoms and molecules
furthermore the in teraction between atoms and molecules and light is treated in detail
we thank again springer verlag in particular dr h 1 kblsch and mr ¢ d bachem for their
excellent cooperation as always and prof w d brewer for his con tinuous support in
translating our german text stuttgart february 1994 h haken h c¢ wolf preface to the
third edition the second edition of this book again enjoyed a very positive reception
from both uni versity teachers and students in this edition we have removed all of the
typographical errors that came to our attention in order to keep the book as current
as possible new developments in the direct observation of individual atoms in
electromagnetic traps paul traps and of atoms in molecules on solid surfaces using the

scanning tunnel microscope have been added to this edition

atomic structure theory is a textbook for students with a background in quantum

mechanics the text is designed to give hands on experience with atomic structure
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calculations material covered includes angular momentum methods the central field

schrodinger 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 numerical methods for solving the schrodinger and dirac
problems and the dirac hartree fock equations are given as well b spline basis sets are

used to carry out sums arising in higher order many body calculations illustrative

problems are provided together with solutions fortran programs implementing the

numerical methods in the text are included

intended for advanced students of physics chemistry and related disciplines this text
treats the quantum theory of atoms and ions within the framework of self consistent
fields data needed for the analysis of collisions and other atomic processes are also

included

atomic physics is a pioneering discipline at the forefront of theoretical and experimental
physics it has played a major role in advancing our understanding of chaotic systems
the 1997 nobel prize in physics was awarded for progress in cooling atoms to
extremely low temperatures this new edition of theoretical atomic physics takes into
account recent developments and includes sections on semiclassical periodic orbit
theory scaling properties for atoms in external fields threshold behaviour of ionization
cross sections classical and quantum dynamics of two electron atoms and bose
einstein condensation of atomic gases moreover for students there are 48 problems
with complete solutions which makes this course the most thorough introduction to the

field available

originally published new york wiley 1980

nobel laureate s lucid treatment of kinetic theory of gases elementary particles nuclear
atom wave corpuscles atomic structure and spectral lines much more over 40

appendices bibliography

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
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inc fifth edition first published in great britain 1973 by chapman and hall Itd 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 Itd 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

french nobel laureate claude cohen tannoudji is second to none in his understanding of
the modern theory and application of atom photon interactions he is also known for
his lucid and accessible writing style advances in atomic physics is an impressive and
wonderful to read reference text certainly researchers in the fields of atom photon
interactions and atom traps will want it as a reference on their bookshelves a selection
of chapters may be of benefit to students the early chapters for those entering the
field the later chapters for those already doing atom laser phd thesis work physics
todaythis book presents a comprehensive overview of the spectacular advances seen in
atomic physics during the last 50 years the authors explain how such progress was
possible by highlighting connections between developments that occurred at different
times they discuss the new perspectives and the new research fields that look
promising the emphasis is placed not on detailed calculations but rather on physical
ideas combining both theoretical and experimental considerations the book will be of
interest to a wide range of students teachers and researchers in quantum and atomic

physics

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

this is the first volume of textbooks on atomic molecular and optical physics aiming at
a comprehensive presentation of this highly productive branch of modern physics as an
indispensable basis for many areas in physics and chemistry as well as in state of the
art bio and material sciences it primarily addresses advanced students including phd

students but in a number of selected subject areas the reader is lead up to the
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frontiers of present research thus even the active scientist is addressed this volume 1
provides the canonical knowledge in atomic physics together with basics of modern
spectroscopy starting from the fundamentals of quantum physics the reader is

familiarized in well structured chapters step by step with the most important

phenomena models and measuring techniques the emphasis is always on the

experiment and its interpretation while the necessary theory is introduced from this

perspective in a compact and occasionally somewhat heuristic manner easy to follow

even for beginners

combined with the other two volumes this text is a comprehensive treatment of the
key experimental methods of atomic molecular and optical physics as well as an
excellent experimental handbook for the field thewide availability of tunable lasers in
the past several years has revolutionized the field and lead to the introduction of many
new experimental methods that are covered in these volumes traditional methods are
also included to ensure that the volumes will be a complete reference source for the

field

atomic physics and its underlying quantum theory are the point of departure for many
modern areas of physics astrophysics chemistry biology and even electrical engineering
this textbook provides a careful and eminently readable introduction to the results and
methods of empirical atomic physics the student will acquire the tools of quantum
physics and at the same time learn about the interplay between experiment and theory
a chapter on the quantum theory of the chemical bond provides the reader with an
introduction to molecular physics plenty of problems are given to elucidate the material
the authors also discuss laser physics and nonlinear spectroscopy incorporating latest
experimental results and showing their relevance to basic research extra items in the
second edition include solutions to the exercises derivations of the relativistic klein
gordon and dirac equations a detailed theoretical derivation of the lamb shift a
discussion of new developments in the spectroscopy of inner shells and new

applications of nmr spectroscopy for instance tomography

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
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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
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Introduction

The digital age has revolutionized the way
we read, making books more accessible
than ever. With the rise of ebooks,
readers can now carry entire libraries in
their pockets. Among the various sources
for ebooks, free ebook sites have

emerged as a popular choice. These sites

offer a treasure trove of knowledge and
entertainment without the cost. But what
makes these sites so valuable, and where
can you find the best ones? Let's dive

into the world of free ebook sites.
Benefits of Free Ebook Sites

When it comes to reading, free ebook

sites offer numerous advantages.

Cost Savings

First and foremost, they save you money.
Buying books can be expensive, especially
if you're an avid reader. Free ebook sites
allow you to access a vast array of books

without spending a dime.

Accessibility

These sites also enhance accessibility.
Whether you're at home, on the go, or
halfway around the world, you can access
your favorite titles anytime, anywhere,

provided you have an internet connection.
Variety of Choices

Moreover, the variety of choices available
is astounding. From classic literature to
contemporary novels, academic texts to
children's books, free ebook sites cover

all genres and interests.
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Top Free Ebook Sites

There are countless free ebook sites, but
a few stand out for their quality and

range of offerings.

Project Gutenberg

Project Gutenberg is a pioneer in offering
free ebooks. With over 60,000 titles, this
site provides a wealth of classic literature

in the public domain.
Open Library

Open Library aims to have a webpage for
every book ever published. It offers
millions of free ebooks, making it a

fantastic resource for readers.

Google Books

Google Books allows users to search and
preview millions of books from libraries
and publishers worldwide. While not all

books are available for free, many are.

ManyBooks

ManyBooks offers a large selection of free
ebooks in various genres. The site is
user-friendly and offers books in multiple

formats.

BookBoon

BookBoon specializes in free textbooks

and business books, making it an

excellent resource for students and

professionals.

How to Download Ebooks Safely

Downloading ebooks safely is crucial to
avoid pirated content and protect your

devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're
not downloading pirated content. Pirated
ebooks not only harm authors and
publishers but can also pose security

risks.

Ensuring Device Safety

Always use antivirus software and keep
your devices updated to protect against
malware that can be hidden in

downloaded files.

Legal Considerations

Be aware of the legal considerations
when downloading ebooks. Ensure the site
has the right to distribute the book and

that you're not violating copyright laws.

Using Free Ebook Sites for

Education

Free ebook sites are invaluable for

educational purposes.
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Academic Resources

Sites like Project Gutenberg and Open
Library offer numerous academic
resources, including textbooks and

scholarly articles.
Learning New Skills

You can also find books on various skills,
from cooking to programming, making
these sites great for personal

development.

Supporting Homeschooling

For homeschooling parents, free ebook
sites provide a wealth of educational
materials for different grade levels and

subjects.

Genres Available on Free Ebook
Sites

The diversity of genres available on free
ebook sites ensures there's something for

everyone.
Fiction

From timeless classics to contemporary
bestsellers, the fiction section is brimming

with options.
Non-Fiction

Non-fiction enthusiasts can find
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biographies, self-help books, historical

texts, and more.

Textbooks

Students can access textbooks on a wide
range of subjects, helping reduce the

financial burden of education.

Children's Books

Parents and teachers can find a plethora
of children's books, from picture books to

young adult novels.

Accessibility Features of Ebook
Sites

Ebook sites often come with features that

enhance accessibility.

Audiobook Options

Many sites offer audiobooks, which are
great for those who prefer listening to

reading.
Adjustable Font Sizes

You can adjust the font size to suit your
reading comfort, making it easier for

those with visual impairments.
Text-to-Speech Capabilities

Text-to-speech features can convert
written text into audio, providing an

alternative way to enjoy books.
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Tips for Maximizing Your Ebook

Experience

To make the most out of your ebook

reading experience, consider these tips.
Choosing the Right Device

Whether it's a tablet, an e-reader, or a
smartphone, choose a device that offers a

comfortable reading experience for you.
Organizing Your Ebook Library

Use tools and apps to organize your
ebook collection, making it easy to find

and access your favorite titles.
Syncing Across Devices

Many ebook platforms allow you to sync
your library across multiple devices, so
you can pick up right where you left off,

no matter which device you're using.
Challenges and Limitations

Despite the benefits, free ebook sites

come with challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and
sometimes the quality of the digital copy

can be poor.
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Digital Rights Management (DRM)

DRM can restrict how you use the ebooks
you download, limiting sharing and

transferring between devices.

Internet Dependency

Accessing and downloading ebooks
requires an internet connection, which can
be a limitation in areas with poor

connectivity.
Future of Free Ebook Sites

The future looks promising for free ebook

sites as technology continues to advance.

Technological Advances

Improvements in technology will likely
make accessing and reading ebooks even

more seamless and enjoyable.

Expanding Access

Efforts to expand internet access globally
will help more people benefit from free

ebook sites.

Role in Education

As educational resources become more
digitized, free ebook sites will play an

increasingly vital role in learning.
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Conclusion

In summary, free ebook sites offer an
incredible opportunity to access a wide
range of books without the financial
burden. They are invaluable resources for
readers of all ages and interests,
providing educational materials,
entertainment, and accessibility features.
So why not explore these sites and
discover the wealth of knowledge they

offer?

FAQs

Are free ebook sites legal? Yes, most free
ebook sites are legal. They typically offer
books that are in the public domain or

have the rights to distribute them. How
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do | know if an ebook site is safe? Stick
to well-known and reputable sites like
Project Gutenberg, Open Library, and
Google Books. Check reviews and ensure
the site has proper security measures.
Can | download ebooks to any device?
Most free ebook sites offer downloads in
multiple formats, making them compatible
with various devices like e-readers,
tablets, and smartphones. Do free ebook
sites offer audiobooks? Many free ebook
sites offer audiobooks, which are perfect
for those who prefer listening to their
books. How can | support authors if | use
free ebook sites? You can support authors
by purchasing their books when possible,
leaving reviews, and sharing their work

with others.
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