textbooks on quantum mechanics

textbooks on quantum mechanics are essential resources for students, educators, and
researchers who wish to delve into the complexities of one of the most fascinating fields of physics.
Quantum mechanics, the study of matter and energy at the smallest scales, poses unique challenges
that require a solid understanding of both theoretical frameworks and mathematical formulations.
This article aims to provide a comprehensive overview of the most respected and widely used
textbooks on quantum mechanics, highlighting their key features, target audiences, and the unique
insights they offer. Additionally, we will explore the importance of selecting the right textbook based
on your specific needs and learning style.

In this article, we will cover:
e The Importance of Quantum Mechanics Textbooks
e Criteria for Selecting a Quantum Mechanics Textbook
e Top Textbooks on Quantum Mechanics
e Supplementary Resources for Quantum Mechanics

e Future Trends in Quantum Mechanics Education

The Importance of Quantum Mechanics Textbooks

Textbooks on quantum mechanics serve as foundational tools for understanding the principles that
govern the behavior of particles at the quantum level. As quantum mechanics challenges our
classical intuitions about physics, having a reliable and comprehensive textbook is crucial for
students and professionals alike. These textbooks not only provide the theoretical underpinnings of
quantum mechanics but also include practical problems and examples that enhance the learning
experience.

Furthermore, quantum mechanics is integral to various fields, including chemistry, materials
science, and information technology, making these textbooks relevant across disciplines. They
facilitate the development of critical thinking and problem-solving skills, essential for conducting
research or applying quantum concepts in real-world scenarios.

Criteria for Selecting a Quantum Mechanics Textbook

Choosing the right textbook on quantum mechanics can significantly impact your understanding of
the subject. Several criteria can help guide this selection process:



Level of Difficulty

Different textbooks cater to various educational levels, from undergraduate to graduate studies. It's
essential to choose a book that matches your current knowledge and understanding of physics.
Introductory texts may focus more on conceptual understanding, while advanced texts delve into
complex mathematical formulations.

Mathematical Rigor

Quantum mechanics is a mathematically intensive field. Depending on your comfort level with
mathematics, you may prefer books that provide detailed derivations or those that focus more on
conceptual explanations. Consider your background in linear algebra and differential equations, as
these mathematical tools are frequently used in quantum mechanics.

Pedagogical Style

Each author has a unique teaching style that may resonate differently with readers. Some textbooks
emphasize problem-solving techniques, while others may focus on theoretical explanations.
Reviewing sample chapters or user reviews can provide insight into the pedagogical approach of a
textbook.

Supplementary Materials

Many modern textbooks come equipped with supplementary materials such as online resources,
problem sets, and solutions manuals. These can enhance your learning experience and provide
additional practice opportunities.

Top Textbooks on Quantum Mechanics

Below is a curated list of some of the most recommended textbooks on quantum mechanics, covering
a range of topics and levels:

e “Principles of Quantum Mechanics” by R. Shankar

This textbook is widely praised for its clear explanations and comprehensive coverage of
quantum mechanics. It starts with fundamental principles and gradually introduces more
complex topics, making it suitable for both beginners and advanced students.



¢ “Quantum Mechanics: Concepts and Applications” by Nouredine Zettili

This book is known for its practical approach, featuring numerous solved problems and
exercises. It emphasizes the application of quantum mechanics concepts, making it an
excellent resource for students who wish to see how theory translates into practice.

¢ “Modern Quantum Mechanics” by J. J. Sakurai and Jim Napolitano

This text is targeted at graduate students and is renowned for its sophisticated treatment of
quantum mechanics. It covers advanced topics such as quantum dynamics and symmetries,
making it suitable for those pursuing deeper studies in the field.

¢ “Quantum Physics for Beginners” by Carl J. Pratt

Aimed at those new to the subject, this book breaks down complex concepts into more
digestible parts. It is ideal for undergraduate students or anyone seeking an introduction to
quantum physics.

¢ “Quantum Mechanics: A Modern Development” by Leslie E. Ballentine

This textbook offers a unique perspective on quantum mechanics, emphasizing the
probabilistic nature of the theory. It is well-suited for graduate-level courses and provides in-
depth discussions on the interpretation of quantum mechanics.

Supplementary Resources for Quantum Mechanics

In addition to primary textbooks, there are various supplementary resources that can enhance your
understanding of quantum mechanics. These resources include:

Online Courses

Many universities and educational platforms offer online courses on quantum mechanics. These
courses often include video lectures, interactive simulations, and community forums for discussion,
making them a valuable complement to traditional textbooks.

Research Papers and Journals

Staying updated with recent developments in quantum mechanics through research papers and



journals can provide deeper insights into the subject. Journals such as Physical Review Letters and
the Journal of Quantum Mechanics are excellent resources for advanced learners.

Problem-Solving Guides

Problem-solving guides and workbooks can be extraordinarily helpful. They offer a variety of
problems to practice, which is essential for mastering quantum mechanics. Some popular guides
include “Quantum Mechanics: A Problem-Solving Approach” by G. A. P. Engle and “Problems and
Solutions in Quantum Mechanics” by M. J. M. P.A.D.M.S. M. S. M. F.A.S.B.C.C. H. K. L. H. K. L.
M.T.S.A.C.S.S.L.E.M.T.S. V.C.

Future Trends in Quantum Mechanics Education

The field of quantum mechanics is continuously evolving, and so is its educational landscape. With
advancements in technology, the teaching of quantum mechanics is becoming more interactive and
accessible. Virtual labs and simulations allow students to experiment with quantum phenomena in a
controlled environment, enhancing their understanding.

Moreover, interdisciplinary approaches that integrate quantum mechanics with fields such as
computer science and engineering are becoming more prevalent. As quantum computing and
quantum information science gain traction, educational resources will increasingly focus on these
intersections, preparing students for emerging career paths.

In conclusion, the array of textbooks on quantum mechanics available today provides students and
professionals with essential tools for navigating this complex field. By considering factors such as
level of difficulty, mathematical rigor, and pedagogical style, learners can choose the right resources
that best suit their educational needs. As the field continues to advance, staying informed and
engaged with both foundational texts and supplementary materials will be crucial for success in
quantum mechanics.

Q: What are some introductory textbooks on quantum
mechanics?

A: Introductory textbooks on quantum mechanics include "Quantum Physics for Beginners" by Carl J.
Pratt and "Principles of Quantum Mechanics" by R. Shankar. These texts are designed to provide
foundational knowledge and are suitable for those new to the subject.

Q: How do I choose the right textbook for my quantum
mechanics course?

A: To choose the right textbook, consider your current level of understanding, the mathematical
rigor of the book, the pedagogical style of the author, and whether supplementary materials are



available. Reviewing sample chapters can also help in making an informed decision.

Q: Are there any online resources that complement quantum
mechanics textbooks?

A: Yes, many online platforms offer courses, tutorials, and simulations that complement quantum
mechanics textbooks. Websites like Coursera, edX, and university online course offerings provide
valuable interactive learning experiences.

Q: What is the significance of problem-solving in learning
quantum mechanics?

A: Problem-solving is crucial in learning quantum mechanics as it helps students apply theoretical
concepts to practical situations. Engaging with a variety of problems enhances understanding and
prepares students for real-world applications.

Q: Can quantum mechanics textbooks be useful for fields
outside of physics?

A: Absolutely. Textbooks on quantum mechanics are useful across various disciplines, including
chemistry, materials science, and computer science, particularly as quantum technologies become
more integrated into these fields.

Q: What are some advanced textbooks on quantum mechanics?

A: Advanced textbooks include "Modern Quantum Mechanics" by J. J. Sakurai and Jim Napolitano
and "Quantum Mechanics: A Modern Development" by Leslie E. Ballentine. These texts delve into
complex theories and applications suitable for graduate-level studies.

Q: What role do supplementary materials play in learning
quantum mechanics?

A: Supplementary materials, such as problem sets, online resources, and solutions manuals, enhance
the learning experience by providing additional practice, varied perspectives on topics, and
interactive learning opportunities.

Q: How is quantum mechanics education evolving?

A: Quantum mechanics education is evolving with advancements in technology, incorporating virtual
labs and simulations. Interdisciplinary approaches are also emerging, connecting quantum
mechanics with computer science and engineering, preparing students for new career paths.



Q: Are there specific study techniques recommended for
mastering quantum mechanics?

A: Recommended study techniques include active problem-solving, group discussions for
collaborative learning, utilizing online simulations, and regularly reviewing key concepts. Engaging
with both theoretical and practical aspects can greatly enhance comprehension.

Q: How often are new editions of quantum mechanics
textbooks published?

A: New editions of quantum mechanics textbooks are typically published every few years, reflecting
advancements in the field and incorporating feedback from the academic community. Staying
updated with the latest editions can ensure access to the most current information and
methodologies.
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textbooks on quantum mechanics: Understanding Quantum Mechanics Roland Omnes,
1999-03-28 Here Roland Omnes offers a clear, up-to-date guide to the conceptual framework of
quantum mechanics. In an area that has provoked much philosophical debate, Omnés has achieved
high recognition for his Interpretation of Quantum Mechanics (Princeton 1994), a book for
specialists. Now the author has transformed his own theory into a short and readable text that
enables beginning students and experienced physicists, mathematicians, and philosophers to form a
comprehensive picture of the field while learning about the most recent advances. This new book
presents a more streamlined version of the Copenhagen interpretation, showing its logical
consistency and completeness. The problem of measurement is a major area of inquiry, with the
author surveying its history from Planck to Heisenberg before describing the consistent-histories
interpretation. He draws upon the most recent research on the decoherence effect (related to the
modern resolution of the famous Schrodinger's cat problem) and an exact formulation of the
correspondence between quantum and particle physics (implying a derivation of classical
determinism from quantum probabilism). Interpretation is organized with the help of a universal and
sound language using so-called consistent histories. As a language and a method, it can now be
shown to be free of ambiguity and it makes interpretation much clearer and closer to common sense.

textbooks on quantum mechanics: Introduction to Quantum Mechanics Krishnendu
Sengupta, Palash B. Pal, 2023-10-31 Meant for undergraduate and graduate students of physics, this
book provides a thorough introduction to quantum mechanics and balances mathematical
descriptions with theoretical explanation of concepts. It has discussions on advanced topics like
permutation symmetry, EPR paradox, and coherent states. It will be beneficial to researchers too.

textbooks on quantum mechanics: Foundations of Quantum Mechanics Travis Norsen,
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2017-09-06 Authored by an acclaimed teacher of quantum physics and philosophy, this textbook
pays special attention to the aspects that many courses sweep under the carpet. Traditional courses
in quantum mechanics teach students how to use the quantum formalism to make calculations. But
even the best students - indeed, especially the best students - emerge rather confused about what,
exactly, the theory says is going on, physically, in microscopic systems. This supplementary textbook
is designed to help such students understand that they are not alone in their confusions (luminaries
such as Albert Einstein, Erwin Schroedinger, and John Stewart Bell having shared them), to sharpen
their understanding of the most important difficulties associated with interpreting quantum theory
in a realistic manner, and to introduce them to the most promising attempts to formulate the theory
in a way that is physically clear and coherent. The text is accessible to students with at least one
semester of prior exposure to quantum (or modern) physics and includes over a hundred engaging
end-of-chapter Projects that make the book suitable for either a traditional classroom or for
self-study.

textbooks on quantum mechanics: Foundations of Quantum Physics Charles E. Burkhardt,
Jacob J. Leventhal, 2008-12-15 This book is meant to be a text for a ?rst course in quantum physics.
It is assumed that the student has had courses in Modern Physics and in mathematics through
differential equations. The book is otherwise self-contained and does not rely on outside resources
such as the internet to supplement the material. SI units are used throughoutexcept for those topics
for which atomic units are especially convenient. It is our belief that for a physics major a quantum
physics textbook should be more than a one- or two-semester acquaintance. Consequently, this book
contains material that, while germane to the subject, the instructor might choose to omit because of
time limitations. There are topics and examples included that are not normally covered in
introductory textbooks. These topics are not necessarily too advanced, they are simply not usually
covered. We have not, however, presumed to tell the instructor which topics must be included and
which may be omitted. It is our intention that omitted subjects are available for future reference in a
book that is already familiar to its owner. In short, it is our hope that the student will use the book as
a reference after having completed the course. We have included at the end of most chapters a
“Retrospective” of the chapter. Thisis notmeanttobemerelya
summary,but,rather,anoverviewoftheimportance ofthe material andits placein the
contextofpreviousandforthcomingchapters.

textbooks on quantum mechanics: Fundamentals of Quantum Physics Pedro Pereyra,
2012-11-28 This book presents a comprehensive course of quantum mechanics for undergraduate
and graduate students. After a brief outline of the innovative ideas that lead up to the quantum
theory, the book reviews properties of the Schrodinger equation, the quantization phenomena and
the physical meaning of wave functions. The book discusses, in a direct and intelligible style, topics
of the standard quantum formalism like the dynamical operators and their expected values, the
Heisenberg and matrix representation, the approximate methods, the Dirac notation, harmonic
oscillator, angular momentum and hydrogen atom, the spin-field and spin-orbit interactions,
identical particles and Bose-Einstein condensation etc. Special emphasis is devoted to study the
tunneling phenomena, transmission coefficients, phase coherence, energy levels splitting and
related phenomena, of interest for quantum devices and heterostructures. The discussion of these
problems and the WKB approximation is done using the transfer matrix method, introduced at a
tutorial level. This book is a textbook for upper undergraduate physics and electronic engineering
students.

textbooks on quantum mechanics: A Modern Approach to Quantum Mechanics John S.
Townsend, 2012-07-19 This book lays out the foundations of quantum mechanics through the physics
of intrinsic spin, and is written to serve as the primary textbook for an upper-division course in
quantum mechanics. Using an innovative approach that students find both accessible and exciting, A
Modern Approach to Quantum Mechanics, Second Edition lays out the foundations of quantum
mechanics through the physics of intrinsic spin. Written to serve as the primary textbook for an
upper-division course in quantum mechanics, Townsend'’s text gives professors and students a




refreshing alternative to the old style of teaching, by allowing the basic physics of spin systems to
drive the introduction of concepts such as Dirac notation, operators, eigenstates and eigenvalues,
time evolution in quantum mechanics, and entanglement.. Chapters 6 through 10 cover the more
traditional subjects in wave mechanics—the Schrodinger equation in position space, the harmonic
oscillator, orbital angular momentum, and central potentials—but they are motivated by the
foundations developed in the earlier chapters. Students using this text will perceive wave mechanics
as an important aspect of quantum mechanics, but not necessarily the core of the subject.
Subsequent chapters are devoted to perturbation theory, identical particles, scattering, and the
interaction of atoms with radiation, and an optional chapter on path integrals is also included. This
new edition has been revised throughout to include many more worked examples and end-of-chapter
problems, further enabling students to gain a complete mastery of quantum mechanics. It also
includes new sections on quantum teleportation, the density operator, coherent states, and cavity
quantum electrodynamics.AncillariesA detailed Instructors’ Manual is available for adopting
professors.Art from the book may be downloaded by adopting professors.

textbooks on quantum mechanics: QUANTUM MECHANICS JAIN, MAHESH C., 2017-07-01
Primarily intended for the undergraduate students of physics, the book, in its second edition,
apprises the students with the fundamentals of quantum mechanics. While retaining the same flow
of contents and distinguishing features of the previous edition, the book now encompasses a number
of modifications and additions. The author sets out with Planck’s quantum hypothesis and takes the
students along through the new concepts and ideas, providing an easy-to-understand description of
core quantum concepts and basic mathematical structures. The fundamental principles and the
mathematical formalism introduced are amply illustrated through a number of solved examples.
Chapter-end exercises and review questions, generally designed as per the examination pattern,
serve to reinforce the material learnt. Chapter-end summaries capture the key points discussed in
the text. NEW TO THE SECOND EDITION e Incorporates detailed historical introduction to quantum
mechanics * Comprises new sections on Time Variation of the Expectation Value of An Observable
and Ehrenfest’s Theorem in the respective chapter ¢ Includes several new numerical problems as
well as solutions/hints to the existing exercise problems

textbooks on quantum mechanics: Quantum Mechanics Nouredine Zettili, 2009-02-17
Quantum Mechanics: Concepts and Applications provides a clear, balanced and modern introduction
to the subject. Written with the student’s background and ability in mind the book takes an
innovative approach to quantum mechanics by combining the essential elements of the theory with
the practical applications: it is therefore both a textbook and a problem solving book in one
self-contained volume. Carefully structured, the book starts with the experimental basis of quantum
mechanics and then discusses its mathematical tools. Subsequent chapters cover the formal
foundations of the subject, the exact solutions of the Schrodinger equation for one and three
dimensional potentials, time-independent and time-dependent approximation methods, and finally,
the theory of scattering. The text is richly illustrated throughout with many worked examples and
numerous problems with step-by-step solutions designed to help the reader master the machinery of
quantum mechanics. The new edition has been completely updated and a solutions manual is
available on request. Suitable for senior undergradutate courses and graduate courses.

textbooks on quantum mechanics: Quantum Mechanics Guo-Ping Zhang, Mingsu Si,
Thomas F. George, 2024 This book covers the basic ideas of quantum mechanics, with emphasis on
concepts, calculations, and their applications in many areas of modern science and technology. As
opposed to other available introductions to quantum mechanics, this book was developed in close
collaboration with students in order to guarantee that the explanations and exercises are clear and
effective.

textbooks on quantum mechanics: Lectures on Quantum Mechanics Paul A. M. Dirac,
2013-05-27 Four concise, brilliant lectures on mathematical methods in quantum mechanics from
Nobel Prize-winning quantum pioneer build on idea of visualizing quantum theory through the use
of classical mechanics.



textbooks on quantum mechanics: Modern Quantum Mechanics J. ]J. Sakurai, Jim
Napolitano, 2017-09-21 A comprehensive and engaging textbook, providing a graduate-level,
non-historical, modern introduction of quantum mechanical concepts.

textbooks on quantum mechanics: A Textbook on Modern Quantum Mechanics A C
Sharma, 2021-07-29 Over the course of the past two to three decades, new tools of presentation and
mathematical treatment have emerged and the subject matter of quantum mechanics has gone
through significant changes. A Textbook on Modern Quantum Mechanics presents the selected
elementary, intermediate, and advance topics with rejuvenated approach to the subject matter.
Newly merged topics from contemporary physics and chemistry are included in the text as well as
solved examples. The book covers: (i) fundamental discoveries that are the foundation of modern
quantum mechanics; (ii) solution of Schrodinger’s wave equation for 1D problems and their
importance; (iii) matrix and vector formulation of quantum mechanics; (iv) transformations,
symmetries, and conservation laws; (v) angular and spin momenta; (vi) solution of Schrodinger
equation for central potentials; (vii) time-independent perturbation theory, variational method and
WKB approximation; (viii) quantum theory of scattering; (xi) many-particle systems and their
quantum mechanical treatments; (x) time-dependent perturbations and the interaction of fields with
matter; (xi) relativistic quantum mechanics; and (xii) quantization of fields and the second
quantization. Key Features: It provides everything a student needs to know for succeeding at all
levels of the undergraduate and graduate studies. It covers most of the topics that are taught under
(a) elementary, (b) intermediate, and (c) advance courses of quantum mechanics at universities and
colleges. It has detailed and elegant mathematical treatment with contemporary style of
interpretation and presentation in simple English. Solved examples and unsolved exercises that are
part of each chapter to consolidate the readers' understanding of fundamental concepts. The subject
matter of the book is well tested on the students taught by the author over a period of 30 years. This
is a valuable textbook for students pursuing Bachelor of Science, Master of Science, and Doctor of
Philosophy (PhD) degrees in the subjects of Physics, Chemistry, and materials science in India,
South Asian countries, the United States, and Europe.

textbooks on quantum mechanics: Quantum Mechanics Alastair I. M. Rae, 2015-12-16 A
Thorough Update of One of the Most Highly Regarded Textbooks on Quantum MechanicsContinuing
to offer an exceptionally clear, up-to-date treatment of the subject, Quantum Mechanics, Sixth
Edition explains the concepts of quantum mechanics for undergraduate students in physics and
related disciplines and provides the foundation necessary for other

textbooks on quantum mechanics: Textbook of Quantum Mechanics A. K. Saxena, 2007-02-01

textbooks on quantum mechanics: A Textbook of Quantum Mechanics P. M. Mathews,
1980

textbooks on quantum mechanics: Quantum Physics John S. Townsend, 2009-10-07 This
brilliantly innovative textbook is intended as a first introduction to quantum mechanics and its
applications This brilliantly innovative textbook is intended as a first introduction to quantum
mechanics and its applications. Townsend’s new text shuns the historical ordering that characterizes
so-called Modern Physics textbooks and applies a truly modern approach to this subject, starting
instead with contemporary single-photon and single-atom interference experiments. The text
progresses naturally from a thorough introduction to wave mechanics through applications of
quantum mechanics to solid-state, nuclear, and particle physics, thereby including most of the topics
normally presented in a Modern Physics course. Examples of topics include blackbody radiation,
Bose-Einstein condensation, the band-structure of solids and the silicon revolution, the curve of
binding energy and nuclear fission and fusion, and the Standard Model of particle physics. Students
can see in quantum mechanics a common thread that ties these topics into a coherent picture of how
the world works, a picture that gives students confidence that quantum mechanics really works, too.
The book also includes a chapter-length appendix on special relativity for the benefit of students who
have not had a previous exposure to this subject.Translation into Chinese.

textbooks on quantum mechanics: Quantum Physics For Beginners Jason Stephenson,



2015-01-26 We may have lived knowing that the world around us operates in a way as if we observe
them to be. This knowledge of how the universe operates, based primarily of our observations, has
enabled us to predict actions and motions and allowed us to build machines and equipments that
have made our lives easier and more enjoyable. The field that allowed us to do that is classical
physics. The world, however, is advancing and our knowledge of how things are expands over time.
We have discovered in the last few decades that these sets of rules that we have devised can
perfectly describe the large-scale world but cannot accurately define the behaviors of particles in
the microscopic world. This necessitated another field to explain the different behavior in the
microscopic world: quantum physics.

textbooks on quantum mechanics: Quantum Mechanics Jean-Louis Basdevant, Jean
Dalibard, 2005-08-04 Gives a fresh and modern approach to the field. It is a textbook on the
principles of the theory, its mathematical framework and its first applications. It constantly refers to
modern and practical developments, tunneling microscopy, quantum information, Bell inequalities,
quantum cryptography, Bose-Einstein condensation and quantum astrophysics. The book also
contains 92 exercises with their solutions.

textbooks on quantum mechanics: Theoretical and Quantum Mechanics Stefan Ivanov,
2006-10-03 This book has emerged from an undergraduate course as well as a graduate one, which I
have taught for a number of years. Recently, many universities have experimented by bringing
quantum theory forward in the curriculum and we follow their example. This book is intended to
serve as an introduction to theoretical mechanics and quantum mechanics for chemists. I have
included those parts of quantum mechanics which are of greatest fundamental interest and utility,
and have developed those parts of classical mechanics which relate to and illuminate them. I try to
give a comprehensive treatment wherever possible. The book would acquaint chemists with the
quantum structure of the basic object of chemistry, the atom. My intention is to bridge the gap
between classical physics, general and inorganic chemistry, and quantum mechanics. For these
reasons: 1. I present in one course the basics of theoretical mechanics and quantum mechanics, to
emphasise the continuity between them; 2. I have chosen the topics of theoretical mechanics based
upon two criteria: a) usefulness for chemical problems: two-body problem; rotational motion of a
charged particles (free and in an atom); interaction of a magnetic field with a magnetic dipole;
details of small oscillations and oscillations of molecules; b) the need for transition from classical to
quantum mechanics: basics of Lagrangian mechanics; basics of Hamiltonian mechanics; 3. I give
detailed explanation of an application of the quantum method to simple systems: one-dimensional
potential, harmonic oscillator, hydrogen atom, and hydrog- like atoms.

textbooks on quantum mechanics: Quantum Mechanics: A Modern Development (2nd
Edition) Leslie E Ballentine, 2014-08-28 Although there are many textbooks that deal with the
formal apparatus of quantum mechanics (QM) and its application to standard problems, none take
into account the developments in the foundations of the subject which have taken place in the last
few decades. There are specialized treatises on various aspects of the foundations of QM, but none
that integrate those topics with the standard material. This book aims to remove that unfortunate
dichotomy, which has divorced the practical aspects of the subject from the interpretation and
broader implications of the theory.In this edition a new chapter on quantum information is added. As
the topic is still in a state of rapid development, a comprehensive treatment is not feasible. The
emphasis is on the fundamental principles and some key applications, including quantum
cryptography, teleportation of states, and quantum computing. The impact of quantum information
theory on the foundations of quantum mechanics is discussed. In addition, there are minor revisions
to several chapters.The book is intended primarily as a graduate level textbook, but it will also be of
interest to physicists and philosophers who study the foundations of QM. Parts of it can be used by
senior undergraduates too.
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