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International Edition
This book presents a basic introduction to quantum mechanics. Depending on the
choice of topics, it can be used for a one-semester or two-semester course. An attempt
has been made to anticipate the conceptual problems students encounter when they
first study quantum mechanics. Wherever possible, examples are given to illustrate the
underlying physics associated with the mathematical equations of quantum mechanics.
To this end, connections are made with corresponding phenomena in classical
mechanics and electromagnetism. The problems at the end of each chapter are
intended to help students master the course material and to explore more advanced
topics. Many calculations exploit the extraordinary capabilities of computer programs
such as Mathematica, MatLab, and Maple. Students are urged to use these programs,
just as they had been urged to use calculators in the past. The treatment of various
topics is rather complete, in that most steps in derivations are included. Several of the
chapters go beyond what is traditionally covered in an introductory course. The goal of
the presentation is to provide the students with a solid background in quantum
mechanics.
This authoritative, advanced introduction provides a complete, modern perspective on
quantum mechanics. It clarifies many common misconceptions regarding wave/particle
duality and the correct interpretation of measurements. The author develops the text
from the ground up, starting from the fundamentals and presenting information at an
elementary level, avoiding unnecessarily detailed and complex derivations in favor of
simple, clear explanations. He begins in the simplest context of a two-state system and
shows why quantum mechanics is inevitable, and what its relationship is to classical
mechanics. He also outlines the decoherence approach to interpreting quantum
mechanics. Distinguishing features: Provides a thorough grounding in the principles
and practice of quantum mechanics, including a core understanding of the behavior of
atoms, molecules, solids, and light. Utilizes easy-to-follow examples and analogies to
illustrate important concepts. Helps develop an intuitive sense for the field, by guiding
the reader to understand how the correct formulas reduce to the non-relativistic ones.
Includes numerous worked examples and problems for each chapter.
Assuming a background in basic classical physics, multivariable calculus, and
differential equations, A Concise Introduction to Quantum Mechanics provides a self-
contained presentation of the mathematics and physics of quantum mechanics. The
relevant aspects of classical mechanics and electrodynamics are reviewed, and the
basic concepts of wave-particle duality are developed as a logical outgrowth of
experiments involving blackbody radiation, the photoelectric effect, and electron
diffraction. The Copenhagen interpretation of the wave function and its relation to the
particle probability density is presented in conjunction with Fourier analysis and its
generalization to function spaces. These concepts are combined to analyze the system
consisting of a particle confi ned to a box, developing the probabilistic interpretation of
observations and their associated expectation values. The Schrödinger equation is then
derived by using these results and demanding both Galilean invariance of the
probability density and Newtonian energy-momentum relations. The general properties
of the Schrödinger equation and its solutions are analyzed, and the theory of
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observables is developed along with the associated Heisenberg uncertainty principle.
Basic applications of wave mechanics are made to free wave packet spreading, barrier
penetration, the simple harmonic oscillator, the Hydrogen atom, and an electric charge
in a uniform magnetic fi eld. In addition, Dirac notation, elements of Hilbert space
theory, operator techniques, and matrix algebra are presented and used to analyze
coherent states, the linear potential, two state oscillations, and electron diffraction.
Applications are made to photon and electron spin and the addition of angular
momentum, and direct product multiparticle states are used to formulate both the Pauli
exclusion principle and quantum decoherence. The book concludes with an introduction
to the rotation group and the general properties of angular momentum.
The core content of even the most intricate intellectual edifices is often a simple fact or
idea. So is it with quantum mechanics; the entire mathematical fabric of the formal
description of quantum mechanics stems essentially from the fact that quantum
probabilities interfere (i.e., from the superposition principle). This book is dedicated to
substantiating this claim. In the process, the book tries to demonstrate how the factual
content of quantum mechanics can be transcribed in the formal language of vector
spaces and linear transformations by disentangling the empirical content from the usual
formal description. More importantly, it tries to bring out what this transcription
achieves. The book uses a pedagogic strategy which reverse engineers the postulates
of quantum mechanics to device a schematic outline of the empirical content of
quantum mechanics from which the postulates are then reconstructed step by step.
This strategy is adopted to avoid the disconcerting details of actual experiments
(however simplified) to spare the beginner of issues that lurk in the fragile foundations
of the subject. In the Copenhagen interpretation of quantum mechanics, the key idea is
measurement. But "measurement" carries an entirely different meaning from the
connotation that the term carries elsewhere in physics. This book strives to underline
this as strongly as possible. The book is intended as an undergraduate text for a first
course in quantum mechanics. Since the book is self contained, it may also be used by
enthusiastic outsiders interested to get a glimpse of the core content of the subject.
Features: Demonstrates why linear algebra is the appropriate mathematical language
for quantum mechanics. Uses a reconstructive approach to motivate the postulates of
quantum mechanics. Builds the vocabulary of quantum mechanics by showing how the
entire body of its conceptual ingredients can be constructed from the single notion of
quantum measurement.
"This book gives a solid understanding of the basic concepts and results of quantum
mechanics including the historical background and philosophical questions...Many
worked examples serve to illustrate the material while biographical and historical
footnotes round off the content." Zentralblatt MATH
Introduction to Quantum MechanicsCambridge University Press
Quantum Theory is the most revolutionary discovery in physics since Newton. This
book gives a lucid, exciting, and accessible account of the surprising and
counterintuitive ideas that shape our understanding of the sub-atomic world. It does not
disguise the problems of interpretation that still remain unsettled 75 years after the
initial discoveries. The main text makes no use of equations, but there is a
Mathematical Appendix for those desiring stronger fare. Uncertainty, probabilistic
physics, complementarity, the problematic character of measurement, and
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decoherence are among the many topics discussed. ABOUT THE SERIES: The Very
Short Introductions series from Oxford University Press contains hundreds of titles in
almost every subject area. These pocket-sized books are the perfect way to get ahead
in a new subject quickly. Our expert authors combine facts, analysis, perspective, new
ideas, and enthusiasm to make interesting and challenging topics highly readable.
After a consideration of basic quantum mechanics, this introduction aims at a side by
side treatment of fundamental applications of the Schrödinger equation on the one
hand and the applications of the path integral on the other. Different from traditional
texts and using a systematic perturbation method, the solution of Schrödinger
equations includes also those with anharmonic oscillator potentials, periodic potentials,
screened Coulomb potentials and a typical singular potential, as well as the
investigation of the large order behavior of the perturbation series. On the path integral
side, after introduction of the basic ideas, the expansion around classical configurations
in Euclidean time, such as instantons, is considered, and the method is applied in
particular to anharmonic oscillator and periodic potentials. Numerous other aspects are
treated on the way, thus providing the reader an instructive overview over diverse
quantum mechanical phenomena, e.g. many other potentials, Green's functions,
comparison with WKB, calculation of lifetimes and sojourn times, derivation of
generating functions, the Coulomb problem in various coordinates, etc. All calculations
are given in detail, so that the reader can follow every step.
This book defines Quantum Mechanics which has grown in applications that extend to many
areas in engineering and applied science. Since the large part of the complexity of Quantum
Theory is due simply to geometry, the concentration in the book is on one-dimensional
systems, that present the clear description of some key ideas and revolutionary concepts.
This book is a revised and updated version of Introductory Quantum Physics and Relativity.
Based on lectures given as part of the undergraduate degree programme at the University of
Leeds, it has been extended in line with recent developments in the field. The book contains all
the material required for quantum physics and relativity in the first three years of a traditional
physics degree, in addition to more interesting and up-to-date extensions and applications
which include quantum field theory, entanglement, and quantum information science. The
second edition is unique as an undergraduate textbook as it combines quantum physics and
relativity at an introductory level. It expounds the foundations of these two subjects in detail,
but also illustrates how they can be combined. It discusses recent applications, but also
exposes undergraduates to cutting-edge research topics, such as laser cooling, Bose-Einstein
condensation, tunneling microscopes, lasers, nonlocality, and quantum teleportation. Contents:
IntroductionOld Quantum TheoryQuantum MechanicsApplications of Quantum
MechanicsSchrödinger Equation in Three DimensionsSpin and StatisticsAtoms, Molecules and
LasersFormal Structure of Quantum MechanicsSecond Revolution: RelativityFine Structure of
the Hydrogen AtomRelativistic Quantum MechanicsQuantum EntanglementSolutions
Readership: Students taking undergraduate-level courses in quantum physics and relativity.
Keywords: Quantum Physics;RelativityReview: Key Features: Combines Quantum Physics and
Relativity. Covers the two subjects in a more coherent way than existing books. Many
universities teach quantum physics and relativity together as one lecture course and so a book
that covers both but also shows how they can be combined is a valuable resourceModern
Choice of Topics. We will draw on topics from our own research to bring the two subjects up to
date and give students a taste of cutting edge research. Examples will include such things as
laser cooling, Bose condensation, tunneling microscopes, lasers, Bell's inequalities, quantum
teleportationHas questions and answers -- ideal for self-study. This is pitched at typical exam
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level and so will be excellent for exam practice
Quantum mechanics is the foundation of modern technology, due to its innumerable
applications in physics, chemistry and even biology. This second volume studies Schrödingers
equation and its applications in the study of wells, steps and potential barriers. It examines the
properties of orthonormal bases in the space of square-summable wave functions and Dirac
notations in the space of states. This book has a special focus on the notions of the linear
operators, the Hermitian operators, observables, Hermitian conjugation, commutators and the
representation of kets, bras and operators in the space of states. The eigenvalue equation, the
characteristic equation and the evolution equation of the mean value of an observable are
introduced. The book goes on to investigate the study of conservative systems through the
time evolution operator and Ehrenfests theorem. Finally, this second volume is completed by
the introduction of the notions of quantum wire, quantum wells of semiconductor materials and
quantum dots in the appendices.
An undergraduate introductory quantum mechanics textbook with a large number of figures
and exercises.
Introduction to Quantum Mechanics provides a lucid, up-to-date introduction to the principles of
quantum mechanics at the level of undergraduates and first-year graduate students in
chemistry, materials science, biology and related fields. It shows how the fundamental
concepts of quantum theory arose from classic experiments in physics and chemistry, and
presents the quantum-mechanical foundations of modern techniques including molecular
spectroscopy, lasers and NMR. Blinder also discusses recent conceptual developments in
quantum theory, including Schrödinger's Cat, the Einstein-Podolsky-Rosen experiment, Bell's
theorem and quantum computing. Clearly presents the basics of quantum mechanics and
modern developments in the field Explains applications to molecular spectroscopy, lasers,
NMR, and MRI Introduces new concepts such as Schrödinger's Cat, Bell's Theorem, and
quantum computing Includes full-color illustrations, proven pedagogical features, and links to
online materials
This course contains a brief and mathematically precise introduction to the conceptual body,
and calculation tools, of Quantum Mechanics and Quantum Physics. It is addressed to
undergraduate students. The introduction is performed using the semiclassical framework,
where Newton´s Classical Mechanics and Relativity as the reference points. Feynman's
propagation is used as an axiomatic basis for Quantum Mechanics, completed with the
generally admitted ideas about the measurement problem.
More than a generation of Gennan-speaking students around the world have worked their way
to an understanding and appreciation of the power and beauty of modem theoretical physics -
with mathematics, the most fundamental of sciences - using Waiter Greiner's textbooks as their
guide. The idea of developing a coherent, complete presentation of an entire field of science in
a series of closely related textbooks is not a new one. Many older physicists remember with
real pleasure their sense of adventure and discovery as they worked their ways through the
classic series by Sommerfeld, by Planck and by Landau and Lifshitz. From the students'
viewpoint, there are a great many obvious advantages to be gained through use of consistent
notation, logical ordering of topics and coherence of presentation; beyond this, the complete
coverage of the science provides a unique opportunity for the author to convey his personal
enthusiasm and love for his subject. The present five volume set, Theoretical Physics, is in fact
only that part of the complete set of textbooks developed by Greiner and his students that
presents the quantum theory. I have long urged him to make the remaining volumes on
classical mechanics and dynamics, on electromagnetism, on nuclear and particle physics, and
on special topics available to an English-speaking audience as well, and we can hope for these
companion volumes covering all of theoretical physics some time in the future.
In this undergraduate textbook, the author develops the quantum theory from first principles
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based on very simple experiments: a photon travelling through beam splitters to detectors, an
electron moving through a Stern-Gerlach machine, and an atom emitting radiation. From the
physical description of these experiments follows a natural mathematical description in terms
of matrices and complex numbers. The first part of the book examines how experimental facts
force us to let go of some deeply held preconceptions and develops this idea into a
mathematical description of states, probabilities, observables, and time evolution using
physical applications. The second part of the book explores more advanced topics, including
the concept of entanglement, the process of decoherence, and extension of the quantum
theory to the situation of a particle in a one-dimensional box. Here, the text makes contact with
more traditional treatments of quantum mechanics. The remaining chapters delve deeply into
the idea of uncertainty relations and explore what the quantum theory says about the nature of
reality. The book is an ideal and accessible introduction to quantum physics, with modern
examples and helpful end-of-chapter exercises.
The aim of this book is twofold: to provide a comprehensive account of the foundations of the
theory and to outline a theoretical and philosophical interpretation suggested from the results
of the last twenty years.There is a need to provide an account of the foundations of the theory
because recent experience has largely confirmed the theory and offered a wealth of new
discoveries and possibilities. On the other side, the following results have generated a new
basis for discussing the problem of the interpretation: the new developments in measurement
theory; the experimental generation of ?Schr”dinger cats?; recent developments which allow,
for the first time, the simultaneous measurement of complementary observables; quantum
information processing, teleportation and computation.To accomplish this task, the book
combines historical, systematic and thematic approaches.
Introduction to Quantum Mechanics is an introduction to the powerand elegance of quantum
mechanics. Assuming little in the way ofprior knowledge, quantum concepts are carefully and
preciselypresented, and explored through numerous applications and problems.Some of the
more challenging aspects that are essential for amodern appreciation of the subject have been
included, but areintroduced and developed in the simplest way possible. Undergraduates
taking a first course on quantum mechanics will findthis text an invaluable introduction to the
field and help preparethem for more advanced courses. Introduction to Quantum Mechanics: *
Starts from basics, reviewing relevant concepts of classicalphysics where needed. * Motivates
by considering weird behaviour of quantumparticles. * Presents mathematical arguments in
their simplest form.
This text on quantum mechanics begins by covering all the main topics of an introduction to the
subject. It then concentrates on newer developments. In particular it continues with the
perturbative solution of the Schrödinger equation for various potentials and thereafter with the
introduction and evaluation of their path integral counterparts. Considerations of the large order
behavior of the perturbation expansions show that in most applications these are asymptotic
expansions. The parallel consideration of path integrals requires the evaluation of these
around periodic classical configurations, the fluctuation equations about which lead back to
specific wave equations. The period of the classical configurations is related to temperature,
and permits transitions to the thermal domain to be classified as phase transitions. In this
second edition of the text important applications and numerous examples have been added. In
particular, the chapter on the Coulomb potential has been extended to include an introduction
to chemical bonds, the chapter on periodic potentials has been supplemented by a section on
the band theory of metals and semiconductors, and in the chapter on large order behavior a
section has been added illustrating the success of converging factors in the evaluation of
asymptotic expansions. Detailed calculations permit the reader to follow every step.
The author has published two texts on classical physics, Introduction to Classical Mechanics
and Introduction to Electricity and Magnetism, both meant for initial one-quarter physics
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courses. The latter is based on a course taught at Stanford several years ago with over 400
students enrolled. These lectures, aimed at the very best students, assume a good concurrent
course in calculus; they are otherwise self-contained. Both texts contain an extensive set of
accessible problems that enhances and extends the coverage. As an aid to teaching and
learning, the solutions to these problems have now been published in additional texts.A third
published text completes the first-year introduction to physics with a set of lectures on
Introduction to Quantum Mechanics, the very successful theory of the microscopic world. The
Schrödinger equation is motivated and presented. Several applications are explored, including
scattering and transition rates. The applications are extended to include quantum
electrodynamics and quantum statistics. There is a discussion of quantum measurements. The
lectures then arrive at a formal presentation of quantum theory together with a summary of its
postulates. A concluding chapter provides a brief introduction to relativistic quantum
mechanics. An extensive set of accessible problems again enhances and extends the
coverage. The current book provides the solutions to those problems.The goal of these three
texts is to provide students and teachers alike with a good, understandable, introduction to the
fundamentals of classical and quantum physics.
Changes and additions to the new edition of this classic textbook include a new chapter on
symmetries, new problems and examples, improved explanations, more numerical problems to
be worked on a computer, new applications to solid state physics, and consolidated treatment
of time-dependent potentials.
Based on a Cal Tech course, this is an outstanding introduction to formal quantum mechanics
for advanced undergraduates in applied physics. The treatment's exploration of a wide range
of topics culminates in two eminently practical subjects, the semiconductor transistor and the
laser. Each chapter concludes with a set of problems. 1982 edition.
The subject of quantum mechanics has grown tremendously during the last century and
revealed many hidden secrets of nature. It has enabled mankind move towards understanding
the nature of matter and radiation. However, for the students its concepts have remained a
problem to understand. Having deeply observed this situation and having himself experienced
it, the author has presented the subject in the style of classroom teaching that reveals its
marvels and the wide scope it offers. The book focuses on the evolution of the subject, the
underlying ideas, the concepts, the laws and the mathematical apparatus for the formulation of
the subject in a systematic and comprehensible manner. Each chapter is followed by a number
of solved examples and problems, which are chosen so as to serve as guidelines in the
application of the basic principles of quantum mechanics and to assist in solving more complex
problems. Key Features • Written to develop passion for quantum mechanics; thus makes this
tough subject look simple • Showcases the marvels and scope of quantum mechanics • Meets
the syllabi requirements of all undergraduate courses
Provides comprehensive coverage of all the fundamentals of quantum physics. Full
mathematical treatments are given. Uses examples from different areas of physics to
demonstrate how theories work in practice. Text derived from lectures delivered at
Massachusetts Institute of Technology.
Classic undergraduate text explores wave functions for the hydrogen atom,
perturbation theory, the Pauli exclusion principle, and the structure of simple and
complex molecules. Numerous tables and figures.
Continues to present a detailed and challenging exposition of the underlying
concepts of quantum mechanics.*Appendix of Physical Constants and
Equivalence expanded*New Appendix D lists vectors and differential relations in
three primary orthogonal co-ordinate frames*Chapter 15 develops relativistic
wave equations*New descriptions and discussions of quantum-well
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configurations relevant to the 'quantum dot' and the 'quantum wire', pertinent to
semiconductor technology*Transfer matrix method is developed and
employed*Revised discussion of impurity semiconductors*A new informative
periodic chart*Contains a number of new problems
This modern textbook offers an introduction to Quantum Mechanics as a theory
that underlies the world around us, from atoms and molecules to materials,
lasers, and other applications. The main features of the book are: Emphasis on
the key principles with minimal mathematical formalism Demystifying discussions
of the basic features of quantum systems, using dimensional analysis and order-
of-magnitude estimates to develop intuition Comprehensive overview of the key
concepts of quantum chemistry and the electronic structure of solids Extensive
discussion of the basic processes and applications of light-matter interactions
Online supplement with advanced theory, multiple-choice quizzes, etc.
This volume discusses the principles of non-relativistic quantum mechanics,
featuring a variety of approximation methods and the application of these
methods to simple systems occuring in atomic, nuclear and solid state physics. In
conclusion the authors discuss some of the difficulties that arise in the
interpretation of quantum theory. student to monitor his understanding of the
theory.
R. Shankar has introduced major additions and updated key presentations in this
second edition of Principles of Quantum Mechanics. New features of this
innovative text include an entirely rewritten mathematical introduction, a
discussion of Time-reversal invariance, and extensive coverage of a variety of
path integrals and their applications. Additional highlights include: - Clear,
accessible treatment of underlying mathematics - A review of Newtonian,
Lagrangian, and Hamiltonian mechanics - Student understanding of quantum
theory is enhanced by separate treatment of mathematical theorems and
physical postulates - Unsurpassed coverage of path integrals and their relevance
in contemporary physics The requisite text for advanced undergraduate- and
graduate-level students, Principles of Quantum Mechanics, Second Edition is
fully referenced and is supported by many exercises and solutions. The book’s
self-contained chapters also make it suitable for independent study as well as for
courses in applied disciplines.
Quantum Physics: An Introduction guides you through the profound revolution in
scientific thinking that overthrew classical physics in favor of quantum physics.
The book discusses the basic ideas of quantum physics and explains its power in
predicting the behavior of matter on the atomic scale, including the emission of
light by atoms (spectra) and the operation of lasers. It also elucidates why the
interpretation of quantum physics is still the subject of intense debate among
scientists.
Introduction to Quantum Mechanics, Second Edition presents an accessible, fully-
updated introduction on the principles of quantum mechanics. The book outlines
the fundamental concepts of quantum theory, discusses how these arose from
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classic experiments in chemistry and physics, and presents the quantum-
mechanical foundations of many key scientific techniques. Chapters cover an
introduction to the key principles underpinning quantum mechanics, differing
types of molecular structures, bonds and behaviors, and applications of quantum
mechanical theory across a number of important fields, including new chapters
on Density Functional Theory, Statistical Thermodynamics and Quantum
Computing. Drawing on the extensive experience of its expert author, this book is
a reliable introduction to the principles of quantum mechanics for anyone new to
the field, and a useful refresher on fundamental knowledge and latest
developments for anyone more experienced in the field. Presents a fully updated
accounting that reflects the most recent developments in Quantum Theory and its
applications Includes new chapters on Special Functions, Density Functional
Theory, Statistical Thermodynamics and Quantum Computers Presents
additional problems and exercises to further support learning
How to Understand Quantum Mechanics presents an accessible introduction to
understanding quantum mechanics in a natural and intuitive way, which was
advocated by Erwin Schroedinger and Albert Einstein. A theoretical physicist
reveals dozens of easy tricks that avoid long calculations, makes complicated
things simple, and bypasses the worthless anguish of famous scientists who died
in angst. The author's approach is light-hearted, and the book is written to be
read without equations, however all relevant equations still appear with
explanations as to what they mean. The book entertainingly rejects quantum
disinformation, the MKS unit system (obsolete), pompous non-explanations,
pompous people, the hoax of the 'uncertainty principle' (it is just a math relation),
and the accumulated junk-DNA that got into the quantum operating system by
misreporting it. The order of presentation is new and also unique by warning
about traps to be avoided, while separating topics such as quantum probability to
let the Schroedinger equation be appreciated in the simplest way on its own
terms. This is also the first book on quantum theory that is not based on arbitrary
and confusing axioms or foundation principles. The author is so unprincipled he
shows where obsolete principles duplicated basic math facts, became redundant,
and sometimes were just pawns in academic turf wars. The book has many
original topics not found elsewhere, and completely researched references to
original historical sources and anecdotes concerting the unrecognized scientists
who actually did discover things, did not all get Nobel prizes, and yet had
interesting productive lives.
Presents an introduction to the key concepts and figures associated with quantum theory.
The author has published two texts on classical physics, Introduction to Classical Mechanics
and Introduction to Electricity and Magnetism, both meant for initial one-quarter physics
courses. The latter is based on a course taught at Stanford several years ago with over 400
students enrolled. These lectures, aimed at the very best students, assume a good concurrent
course in calculus; they are otherwise self-contained. Both texts contain an extensive set of
accessible problems that enhances and extends the coverage. As an aid to teaching and
learning, the solutions to these problems have now been published in additional texts.The
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present text completes the first-year introduction to physics with a set of lectures on
Introduction to Quantum Mechanics, the very successful theory of the microscopic world. The
Schrödinger equation is motivated and presented. Several applications are explored, including
scattering and transition rates. The applications are extended to include quantum
electrodynamics and quantum statistics. There is a discussion of quantum measurements. The
lectures then arrive at a formal presentation of quantum theory together with a summary of its
postulates. A concluding chapter provides a brief introduction to relativistic quantum
mechanics. An extensive set of accessible problems again enhances and extends the
coverage.The goal of these three texts is to provide students and teachers alike with a good,
understandable, introduction to the fundamentals of classical and quantum physics.
Geared toward upper-level undergraduates and graduate students, this self-contained first
course in quantum mechanics covers basic theory and selected applications and includes
numerous problems of varying difficulty. 1992 edition.
Introduction to Quantum Mechanics covers quantum mechanics from a time-dependent
perspective in a unified way from beginning to end. Intended for upper-level undergraduate
and graduate courses this text will change the way people think about and teach quantum
mechanics in chemistry and physics departments.
A clear and accessible introduction to theory and applications of quantum mechanics for
junior/senior undergraduate students of physics.
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