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Quantum Theory; [and,
Quantum Physics and the
Atom] OUP Oxford
The molecular structure
hypothesis--the proposition
that a molecule is a collection of
atoms linked by a network of
bonds--provides the principal
means of ordering and
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classifying observations in
chemistry. It is not, however,
directly related to the physics
which govern the motions of
atomic nuclei and electrons.
This important book develops a
theory establishing that
molecular structure--with
properties predicted and defined
by the laws of quantum
mechanics--can be explained in
terms of underlying physics. As
a result, the classification based
upon the concept of atoms in
molecules is freed from its
empirical constraints and the full
predictive power of quantum
mechanics can be incorporated
into the resulting theory--a
theory of atoms in molecules.
Eminently accessible and
readable, this unique book will
interest all physical scientists
who use the concepts of atoms,
bonds, and structure in the
interpretation of their work.
The Quantum Theory of the
Atom John Wiley & Sons
Incorporated
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.
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For Atoms, Molecules,
Clusters, and Nanocrystals
The Quantum Theory of the
Atom
Preliminaries. From laboratory
to theory ; from classical
experiments to quantum
theory -- Bohr's vision in
practice : the old quantum
theory. Spectral lines,
quantum states, and a master
model of the atom ; The
correspondence principle as an
intermediary hypothesis ;
Reception ; The scientific
moderator -- Toward Quantum
mechanics. Quantum
corpuscles, quantum waves,
and the experiments ; The
uncertainty principle as an
intermediary hypothesis ;
Metaphysical principles and
heuristic rules ; New
formalisms and Bohr's atom --
Complementarity established
and applied -- Aftermath. Bohr
and the "Copenhagen
orthodoxy" ; Bohr's response
to the Einstein-Podolsky-
Rosen argument ; The mature

Bohr and the rise of slick
theory and theoreticians.
Quantum Theory of
High-Energy Ion-
Atom Collisions
Oxford University
Press
Niels Bohr ranks
with Einstein among
the physicists of
the 20th century.
He rose to this
status through his
invention of the
quantum theory of
the atom and his
leadership in its
defense and
development. This
book presents
unpublished
excerpts from
extensive
correspondence
between Niels Bohr
and his immediate
family, and uses it
to describe and
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analyze the
psychological and
cultural background
to his invention.
It also contains a
reprinting of the
three papers of1913
(the Trilogy in
which Bohr worked
out the provisional
basis of his
theory.

Quantum Theory.
Quantum Theory of the
Atom Cambridge
University Press
Niels Bohr and the
Quantum Atom gives a
comprehensive account
of the birth,
development, and
decline of Bohr's
atomic theory. It
presents the theory in
a broad context which
includes not only its
technical aspects, but
also its reception,

dissemination, and
applications in both
physics and chemistry.
Fundamentals of Quantum
Mechanics Springer
Science & Business Media
All chemistry students
need a basic understanding
of quantum theory and its
applications in atomic and
molecular structure and
spectroscopy. This book
provides a gentle
introduction to the subject
with the required
background in physics and
mathematics kept to a
minimum. It develops the
basic concepts needed as
background. The emphasis
throughout is on the
physical concepts and their
application in chemistry,
especially to atoms and to
the periodic table of
elements

The Physical Principles
of the Quantum Theory
Open University Press
The Quantum Theory of
the AtomCambridge
University Press
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From Data to Quanta
Oxford University
Press
This book is intended
for physicists and
chemists who need to
understand the theory
of atomic and
molecular structure
and processes, and
who wish to apply the
theory to practical
problems. As far as
practicable, the book
provides a self-
contained account of
the theory of
relativistic atomic and
molecular structure,
based on the accepted
formalism of bound-
state Quantum
Electrodynamics. The
author was elected a
Fellow of the Royal
Society of London in
1992.
Relativistic Quantum

Theory of Atoms and
Molecules Academic
Press
A thorough knowledge
of the physics of atoms
and quanta is clearly a
must for every student
of physics but also for
students of
neighbouring
disciplines such as
chemistry and
electrical engineering.
What these students
especially need is a
coherent presenta tion
of both the
experimental and the
theoretical aspects of
atomic and quantum
physics. Indeed, this
field could evolve only
through the intimate
interaction between
ingenious experiments
and an equally
ingenious development
of bold new ideas. It is

Page 5/14 May, 18 2024

Quantum Theory And The Atom Study Guide



 

well known that the
study of the microworld
of atoms caused a
revolution of physical
thought, and
fundamental ideas of
classical physics, such
as those on measur
ability, had to be
abandoned. But atomic
and quantum physics is
not only a fascinating
field with respect to the
development of far-
reaching new physical
ideas. It is also of
enormous importance
as a basis for other
fields. For instance, it
provides chemistry
with a conceptual basis
through the quantum
theory of chemical
bonding. Modern solid-
state physics, with its
numerous applications
in communication and
computer technology,

rests on the
fundamental concepts
first developed in
atomic and quantum
physics. Among the
many other important
technical applications
we mention just the
laser, a now widely
used light source which
produces light whose
physical nature is quite
different from that of
conventional lamps. In
this book we have tried
to convey to the reader
some of the fascination
which atomic and
quantum physics still
gives a physicist
studying this field.
The Ghost in the Atom
Cambridge University
Press
This book distills the
knowledge gained from
research into atoms in
molecules over the last 10
years into a unique, handy
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reference. Throughout, the
authors address a wide
audience, such that this
volume may equally be
used as a textbook without
compromising its research-
oriented character. Clearly
structured, the text begins
with advances in theory
before moving on to
theoretical studies of
chemical bonding and
reactivity. There follow
separate sections on solid
state and surfaces as well
as experimental electron
densities, before finishing
with applications in
biological sciences and drug-
design. The result is a must-
have for physicochemists,
chemists, physicists,
spectroscopists and
materials scientists.

Quantum Theory.
Quantum Theory of the
Atom Oxford University
Press on Demand
Nobel Laureate
discusses quantum
theory, uncertainty,
wave mechanics, work of

Dirac, Schroedinger,
Compton, Einstein,
others. "An authoritative
statement of
Heisenberg's views on
this aspect of the
quantum theory." ?
Nature.
Quantum Theory of
Atomic Structure CUP
Archive
"This Dover edition, first
published in 2010, is an
unabridged republication
of the work originally
published in 1961 by
Science Editions, Inc.,
New York"--Prelim.
Atoms in Molecules
Springer Science &
Business Media
A revision of a successful
junior/senior level text,
this introduction to
elementary quantum
mechanics clearly explains
the properties of the most
important quantum
systems. Emphasizes the
applications of theory, and
contains new material on
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particle physics, electron-
positron annihilation in
solids and the Mossbauer
effect. Includes new
appendices on such topics
as crystallography, Fourier
Integral Description of a
Wave Group, and Time-
Independent Perturbation
Theory.

Quantum Atom Optics
Cambridge University
Press
The molecular
structure hypothesis -
that a molecule is a
collection of atoms
linked by a network of
bonds - was forged in
the crucible of
nineteenth century
experimental
chemistry and has
continued to serve as
the principal means of
ordering and
classifying the
observations of
chemistry. There is a

difficulty with the
hypothesis, however, in
that it is not related
directly to the physics
which governs the
motions of the nuclei
and electrons that make
up the atoms and the
bonds. It isthe purpose
of this important book -
now available in
paperback for the first
time - to show that a
theory can be
developed to underpin
the molecular structure
hypothesis - that the
atoms in a molecule are
real, with properties
predicted and defined
by the laws of quantum
mechanics can be
incorporated into the
resulting theory - a
theory of atoms in
molecules. The book is
aimed at those
scientists responsible
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for performing the
experiments and
collecting the
observations on the
properties ofmatter at
the atomic level, in the
belief that the
transformation of
qualitative concepts
into a qualitative theory
will serve to deepen
our understanding of
chemistry.
Niels Bohr's 1913 Trilogy
Revisited Basic Books
First consider a dielectric
medium of identical two-
state atoms coupled by the
radiation field to an initially
excited atom outside the
dielectric. From the
Schrodinger equation
follows a delay differential
equation describing how
the atom interacts with the
dielectric by virtual photon
exchanges. In the
macroscopic limit of a
continuous distribution of
atoms in the dielectric, a

simpler delay-differential
equation is derived are
applied in which a Fresnel
reflection coefficient
appears. The results is
derived are applied to a
model of an atom in a
multimode Fabry-Perot
resonator, and a general
delay-differential equation
is obtained for the
probability amplitude of the
initially excited state. This
equation predicts well-
known Rabi oscillations
when the round-trip photon
propagation time is
negligible compared with
the inverse of the Rabi
frequency and the mirrors
are highly reflective. For
low mirror reflectivities
Purcell's prediction that the
emission rate is enhanced
by the cavity Q factor is
recovered. When the
photon bounce time is large
compared with the inverse
Rabi frequency, Rabi
oscillations do not occur.
The Ewald-Oseen
extinction theorem is
discussed from the
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standpoint of quantum
mechanics.

Quantum Theory :
Quantum Physics and the
Atom Courier
Corporation
Fundamentals of
Quantum Mechanics,
Third Edition is a clear
and detailed introduction
to quantum mechanics
and its applications in
chemistry and physics.
All required math is
clearly explained,
including intermediate
steps in derivations, and
concise review of the
math is included in the
text at appropriate
points. Most of the
elementary quantum
mechanical
models—including
particles in boxes, rigid
rotor, harmonic
oscillator, barrier
penetration, hydrogen
atom—are clearly and
completely presented.

Applications of these
models to selected “real
world topics are also
included. This new
edition includes many
new topics such as band
theory and heat capacity
of solids, spectroscopy of
molecules and complexes
(including applications to
ligand field theory), and
small molecules of
astrophysical interest.
Accessible style and
colorful illustrations
make the content
appropriate for
professional researchers
and students alike
Presents results of
quantum mechanical
calculations that can be
performed with readily
available software
Provides exceptionally
clear discussions of spin-
orbit coupling and group
theory, and
comprehensive coverage
of barrier penetration
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(quantum mechanical
tunneling) that touches
upon hot topics, such as
superconductivity and
scanning tunneling
microscopy Problems
given at the end of each
chapter help students to
master concepts
From Solid State to DNA
and Drug Design John
Wiley & Sons
In this book, which has its
origin in a series of radio
broadcasts, Paul Davies
interviews eight physicists
involved in debating and
testing quantum theory,
with radically different
views of its significance.

The Bohr Model of
Atomic Structure
1913-1925 University of
Chicago Press
The Old Quantum
Theory explains how the
classical laws were
modified by Planck,
Einstein, Rutherford,
Bohr, and other
contributors to account

for atomic phenomena,
comprising the
development of quantum
theory from its start at
the very end of the 19th
century until the
beginning of the 20th
century. This book
begins by discussing
Planck's discovery of his
radiation law, followed by
Einstein's introduction to
quanta. Next is a
description of the
Rutherford model of the
atom and Bohr's
postulates, which are
confirmed by the Franck-
Hertz experiment. This
selection concludes with
a description of how
Bohr's theory could
explain the main features
of the atomic spectra. A
brief summary of other
important developments
in the period are also
elaborated. This
publication is beneficial
to students and
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researchers conducting
work on the history of
quantum mechanics from
the 1900s to the
development of wave
mechanics.

A Quantum Theory
Oxford University
Press
Niels Bohr and the
Quantum Atom is the
first book that focuses
in detail on the birth
and development of
Bohr's atomic theory
and gives a
comprehensive picture
of it. At the same time
it offers new insight
into Bohr's peculiar
way of thinking, what
Einstein once called his
'unique instinct and
tact'. Contrary to most
other accounts of the
Bohr atom, the book
presents it in a broader
perspective which

includes the reception
among other scientists
and the criticism
launched against it by
scientists of a more
conservative
inclination. Moreover, it
discusses the theory as
Bohr originally
conceived it, namely, as
an ambitious theory
covering the structure
of atoms as well as
molecules. By
discussing the theory in
its entirety it becomes
possible to understand
why it developed as it
did and thereby to use
it as an example of the
dynamics of scientific
theories.
Introduction to Quantum
Mechanics CRC Press
One of the Top Selling
Physics Books according
to YBP Library Services
Suitable for graduate
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students, experienced
researchers, and experts,
this book provides a state-
of-the-art review of the
non-relativistic theory of
high-energy ion-atom
collisions. Special
attention is paid to four-
body interactive
dynamics through the
most important
theoretical methods
available to date by
critically analyzing their
foundation and practical
usefulness relative to
virtually all the relevant
experimental data. Fast
ion-atom collisions are of
paramount importance in
many high-priority
branches of science and
technology, including
accelerator-based
physics, the search for
new sources of energy,
controlled thermonuclear
fusion, plasma research,
the earth’s environment,
space research, particle

transport physics,
therapy of cancer
patients by heavy ions,
and more. These
interdisciplinary fields
are in need of knowledge
about many cross
sections and collisional
rates for the analyzed
fast ion-atom collisions,
such as single ionization,
excitation, charge
exchange, and various
combinations thereof.
These include two-
electron transitions, such
as double ionization,
excitation, or capture, as
well as simultaneous
electron transfer and
ionization or excitation
and the like—all of which
are analyzed in depth in
this book. Quantum
Theory of High-Energy
Ion-Atom Collisions
focuses on multifaceted
mechanisms of collisional
phenomena with heavy
ions and atoms at non-
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relativistic high energies.
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